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IP 2022 GENERAL NOTICES

General Notices

General Statements

The General Notices provide the basic guidelines for the 
interpretation and application of the standards, tests, assays, 
and other specifications of the Indian Pharmacopoeia (IP), as 
well as to the statements made in the monographs and other 
texts of the Pharmacopoeia.

A monograph is to be constructed in accordance with any 
general monograph or notice or any appendix, note or other 
explanatory material that is contained in this Pharmacopoeia 
and that is applicable to that monograph. All statements 
contained in the monograph, except where a specific general 
notice indicates otherwise and with the exceptions given 
hereafter, constitute standards for the official articles. An article 
is not of pharmacopoeial quality unless it complies with all of 
the requirements stated.

Exceptions to the General Notices do exist, and where they 
do, the wording in the individual monograph or an appendix 
takes precedence and specifically indicates directions 
or the intent. Thus, the specific wording of standards, tests, 
assays and other specifications is binding wherever 
deviations from the General Notices exist. Likewise, where 
there is no specific mention to the contrary, the General Notices 
apply.

Name. The full name or title of this book, including addenda 
thereto, is Indian Pharmacopoeia 2022, abbreviated to IP 2022. 
In the texts, the term “Pharmacopoeia” or “IP” without 
qualification means the Indian Pharmacopoeia 2022 and any 
amendments and thereto.

Official and Official Articles; The word ‘official’ wherever 
used in this Pharmacopoeia or with reference thereto, 
is synonymous with ‘pharmacopoeial’, with ‘IP’ and with 
‘compendial’. The designation IP in conjunction with the 
official title on the label of an article is an indication that the 
article purports to comply with IP standards.

The following terms are used where the articles for which 
monographs are provided are to be distinguished.

An official substance is a single drug or a drug entity or a 
pharmaceutical aid for which the monograph title includes no 
indication of the nature of a dosage form.

An official preparation is a drug product (dosage form) and is 
the finished or partially finished preparation or product of one 
or more official substances formulated for use on the patient.

An article is an item for which a monograph is provided, 
whether an official substance or an official preparation.

Official Standards. The requirements stated in the 
monographs apply to articles that are intended for medicinal 

use but not necessarily to articles that may be sold under the 
same name for other purposes.

An article is not of Pharmacopoeial quality unless it complies 
with all the requirements stated in the monograph. This does 
not imply that performance of all the tests in a monograph is 
necessarily a prerequisite for a manufacturer in assessing 
compliance with the Pharmacopoeia before release of a product. 

Pharmacopoeial requirements for articles used in veterinary 
medicine are established on the same basis as those used in 
human medicine. It should be noted that no requirement in the 
pharmacopoeia can be taken in isolation. A valid interpretation 
of any particular requirement depends upon it being read in 
context of the monograph as a whole, the specified method of 
analysis, the relevant General Notices and where appropriate 
the General Monographs.

Where a preparation that is the subject of a monograph in the 
Indian Pharmacopoeia is supplied for use in veterinary 
medicine, the standards of Indian Pharmacopoeia apply unless 
otherwise justified and authorized.

The active pharmaceutical ingredients (drug substances), 
excipients (pharmaceutical aids), pharmaceutical preparations 
(dosage forms) and other articles described in the monographs 
are intended for human and veterinary use (unless explicitly 
restricted to one of these uses). It may be noted, however, 
that in the event of doubt of interpretation in any text of 
Veterinary monographs of IP, Indian Pharmacopoeia 
Comfnission (IPC) should be consulted.

The requirements given in the monographs are not framed to 
provide against all possible impurities, contaminants or 
adulterants; they provide appropriate limitation of potential 
impurities only.

A preparation must comply with the requirements specified, 
throughout its shelf-life assigned to it by the manufacturer. 
For opened or broached containers, the maximum period of 
validity for use will be as may be stated in the individual 
monograph. Nevertheless, the responsibility for assigning the 
period of validity shall be with the manufacturer.

Added Substances. An official substance, as distinguished 
from an official preparation, contains no added substances 
except when specifically permitted in the individual monograph. 
Unless otherwise specified in the individual monograph, or 
elsewhere in the General Notices, suitable substances may be 
added to an official preparation to enhance its stability, 
preserve its properties, usefulness or elegance, or to facilitate 
its preparation. Such auxiliary substances shall be harmless in 
the amounts used, shall not exceed the minimum quantity 
required to provide their intended effect, shall not impair the 
therapeutic efficacy or the bioavailability or safety of the 
preparation and shall not interfere with any of the tests and 
assays prescribed for determining compliance with the official 

1285

https://nhathuocngocanh.com/



GENERAL NOTICES IP 2022

standards. Particular care should be taken to ensure that such 
substances are free from harmful organisms. The freedom to 
the manufacturers to add auxiliary substances imposes on 
them the responsibility of satisfying the licensing authorities 
on the purpose of the addition and the innocuity of such 
substances. No substance shall be added to conceal any defect 
or damage or deficiency in the substance or formulation.

Alternative Methods. The tests and assays described are the 
official methods upon which the standards of the 
Pharmacopoeia are based. Alternative methods of analysis 
may be used for control purposes, provided that the methods 
used are shown to give results of equivalent accuracy and 
enable an unequivocal decision to be made as to whether 
compliance with the standards of the monographs would be 
achieved if the official methods were used. Automated 
procedures utilising the same basic chemistry as the test 
procedures given in the monograph may also be used to 
determine compliance. Such alternative or automated 
procedures must be validated and are subject to approval by 
the authority competent to authorised manufacturer of 
substance or product.

In the event of doubt or dispute, the methods of analysis of 
the Pharmacopoeia are alone authoritative and only the result 
obtained by the procedure given in this Pharmacopoeia is 
conclusive.

Meanings of Terms

Alcohol. The term “alcohol” without qualification means 
ethanol (95 per cent). Other dilutions of ethanol are indicated 
by the term “ethanol” or “alcohol” followed by a statement of 
the percentage by volume of ethanol (C2H6O) required.

Desiccator. A tightly-closed container of suitable size and 
design that maintains an atmosphere of low moisture content 
by means of silica gel or phosphorus pentoxide or other 
suitable desiccant.

Drying and ignition to constant weight. Two consecutive 
weighings after the drying or igniting operations do not differ 
by more than 0.5 mg, the second weighing following an 
additional period of drying or of ignition respectively 
appropriate to the nature and quantity of the residue.

Ethanol. The term “ethanol” without qualification means 
anhydrous ethanol or absolute alcohol.

Filtration. Unless otherwise stated, filtration is the passing of 
a liquid through a suitable filter paper or equivalent device 
until the filtrate is clear.

Freshly prepared. Made not more than 24 hours before it is 
used.

Label. Any printed packing material, including package inserts 
that provide information on the article.

Negligible. A quantity not exceeding 0.50 mg.

Solution. Where the name of the solvent is not stated, 
“solution” implies a solution in water. The water used complies 
with the requirements of the monograph on Purified Water.

Temperature. The symbol ° used without qualification 
indicates the use of the Celsius thermometric scale.

Water. If the term is used without qualification it means Purified 
Water of the Pharmacopoeia. The term ‘distilled water’ 
indicates Purified Water prepared by distillation.

Water-bath. A bath of boiling water unless water at another 
temperature is indicated. Other methods of heating may be 
used provided the required temperature is approximately 
maintained but not exceeded.

Provisions Applicable To Monographs and Test Methods

Expression of Contents. Where the content of a substance is 
defined, the expression “per cent” is used according to 
circumstances with one of two meanings:
— per cent w/w (percentage, weight in weight) expressing 

the number of grams of substance in 100 grams of final 
product,

— per cent v/v (percentage, volume in volume) expressing 
the number of millilitres of substance in 100 millilitres of 
final product.

The expression “parts per million” refers to the weight in 
weight, unless otherwise stated.

Where the content of a substance is expressed in terms of the 
chemical formula for that substance an upper limit exceeding 
100 per cent may be stated. Such an upper limit applies to the 
result of the assay calculated in terms of the equivalent content 
of the specified chemical formula. For example, the statement 
‘contains not less than 99.0 per cent and not more than 
101.0 per cent of C7H6O2 implies that the result of the assay is 
not less than 99.0 per cent and not more than 101.0 per cent, 
calculated in terms of the equivalent content of C7H6O2.

Where the result of an assay or test is required to be calculated 
with reference to the dried, anhydrous, ignited substance, or 
the substance free from solvent, the determination of loss on 
drying, water content, loss on ignition, content of the specified 
solvent, respectively is carried out by the method prescribed 
in the relevant test in the monograph.

Expression of Concentrations. The following expressions in 
addition to the ones given under Expression of Content are 
also used:
— per cent w/v (percentage, weight in volume) expressing 

the number of grams of substance in 100 millilitres of 
product,

— per cent v/w (percentage, volume in weight) expressing 
the number of millilitres of substance in 100 grams of 
product.
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Usually, the strength of solutions of solids in liquids is 
expressed as percentage weight in volume, of liquids in liquids 
as percentage volume in volume, of solids in semi-solid bases 
(e.g. creams) and of gases in liquids as percentage weight in 
weight.

When the concentration of a solution is expressed as parts of 
dissolved substance in parts of solution, it means parts by 
weight (g) of a solid in parts by volume (ml) of the final solution; 
as parts by weight (g) of a gas in parts by weight (g) of the 
final solution.

When the concentration of a solution is expressed in molarity 
designated by the symbol M preceded by a number, it denotes 
the number of moles of the stated solute contained in sufficient 
Purified Water (unless otherwise stated) to produce I litre of 
solution.

Abbreviated Statements. Incomplete sentences are employed 
in parts of the monographs for directness and brevity (for 
example, Iodine Value. Not more than ; Relative Density. 
........ to.......... ) Where the tests are abbreviated, it is to be 
understood that the test method referred to in brackets 
provides the method to be followed and that the values 
specified are the applicable limits.

Weights and Measures. The metric system of weights and 
measures is employed in the Pharmacopoeia. All measures are 
required to be graduated at. 25° and all measurements in tests 
and assays, unless otherwise stated, are to be made at that 
temperature. Graduated glass apparatus used in analytical 
operations shall comply with the requirements stated in 
Chapter 2.1.6.

Monographs

General Monographs

General monographs on dosage forms include requirements 
of general application and apply to all preparations within the 
scope of the Introduction section of the general monograph, 
except where a preamble limits the application. 
The requirements are not necessarily comprehensive for a 
given specific preparation; additional requirements may 
sometimes be given in the individual monograph for it.

Production. Statements given under the heading Production 
relate to particular aspects of the manufacturing process and 
are not necessarily comprehensive. However, they are 
mandatory instructions to manufacturers. They may relate, 
for example, to source materials, to the manufacturing process 
and its validation and control, to any in-process testing that 
is to be carried out by the manufacturer on the final product 
either on selected batches or on each batch prior to release. 
All this cannot be verified on a sample of the final product by 
an independent analyst. It is for the licensing authority to 
verify that the instructions have been followed.

The absence of a section on Production does not imply that 
attention to features such as those given above is not required. 
An article described in a monograph of the Pharmacopoeia is 
to be manufactured in accordance with the principles of good 
manufacturing practice and in accordance with the 
requirements of the Drugs and Cosmetics Rules, 1945. 
The general principles applicable to the manufacture and 
quality assurance of drugs and preparations meant for human 
use apply equally to veterinary products as well.

Manufacture of Drug Products. The opening definitive 
statement in certain monographs for drug products is given in 
terms of the active ingredient(s) only. Any ingredient(s) other 
than those included in the statement, must comply with the 
general notice on Excipients and the product must conform to 
the Pharmacopoeial requirements.

Official preparations are prepared only from ingredients that 
comply with the requirements of the pharmacopoeial 
monographs for those individual ingredients for which 
monographs are provided.

Excipients. Any substance added in preparing an official 
preparation shall be innocuous, shall have no adverse influence 
in the therapeutic efficacy of the active ingredients and shall 
not interfere with the tests and assays of the Pharmacopoeia. 
Care should be taken to ensure that such substances are free 
from harmful organisms.

Individual Monographs

Drug products that are the subject of an individual monograph 
are also required to comply with the tests given in the general 
monographs.

Titles. The main title for a drug substance is the International 
Non-proprietary Name (INN) approved by the World Health 
Organization. Subsidiary names and synonyms have also been 
given in some cases; where included, they have the same 
significance as the main title.

The main titles of drug products are the ones commonly 
recognised in practice. Synonyms drawn from the full 
non-proprietary name of the active ingredient or ingredients 
have also been given. Where, however, a product contains 
one or the other of different salts of an active molecule, the 
main title is based on the full name of the active ingredient. 
For example, Chloroquine Phosphate Tablets and Chloroquine 
Sulphate Tablets.

Chemical Formulae. When the chemical structure of an official 
substance is known or generally accepted, the graphic and 
molecular formulae are normally given at the beginning of the 
monograph for information. This information refers to the 
chemically pure substance and is not to be regarded as an 
indication of the purity of the official material. Elsewhere, in 
statement of purity and strength and in descriptions of 
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processes of assay, it will be evident from the context that the 
formulae denote the chemically pure substances.
Where the absolute stereochemical configuration is specified, 
the International Union of Pure and Applied Chemistry 
(IUPAC) R/S and E/Z systems of designation have been used. 
If the substance is an enantiomer of unknown absolute 
stereochemistry, the sign of the optical rotation, as determined 
in the solvent and under the conditions specified in the 
monograph, has been attached to the systematic name. 
An indication of sign of rotation has also been given where 
this is incorporated in a trivial name that appears on an TUPAC 
preferred list.
Atomic and Molecular Weights. The atomic weight or 
molecular weight is shown, as and when appropriate at the 
top right hand comer of the monograph. The atomic and 
molecular weights and graphic formulae do not constitute 
analytical standards for the substances described.
Definition. The opening statement of a monograph is one 
that constitutes an official definition of the substance, 
preparation or other article that is the subject of the 
monograph. In certain monographs for pharmaceutical 
preparations the statement is given in terms of the principal 
ingredient(s).

In monographs on vegetable drugs, the definition indicates 
whether the subject of the monograph is, for example, the 
whole drug or the drug in powdered form.

Certain pharmaceutical substances and other articles are 
defined by reference to a particular method of manufacture. 
A statement that a substance or article is prepared or obtained 
by a certain method constitutes part of the official definition 
and implies that other methods are not permitted. A statement 
that a substance may be prepared or obtained by a certain 
method, however, indicates that this is one possible method 
and does not imply that other methods are not permissible.
Statement of content. The limits of content stated are those 
determined by the method described under Assay.
Category. The statement of category is provided for general 
information only and is indicative of the medical or 
pharmaceutical basis for recognition in the Pharmacopoeia, 
It generally represents an application of the best known 
pharmacological action of the article or of its active ingredient. 
The statement under the heading ‘Category’ are also subject 
to regulations under the D&C Act 1940 and rules theininder. 
In the case of pharmaceutical aids it may indicate the more 
common usage of the article. The statement is not intended to 
limit in any way the choice or use of the article nor to indicate 
that it has no other activity or use.

Usual strength. The statement on the usual strength(s) of a 
preparation given in the individual monograph indicates the 
strength(s) usually marketed for information of the pharmacist 
and the medical practitioner. It does hot imply that a strength 
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other than the one(s) mentioned in the individual monograph 
meeting all the prescribed requirements cannot be 
manufactured and marketed with the approval of the 
appropriate authority.

Description. The statements under the heading Description 
are not to be interpreted in a strict sense and are not to be 
regarded as official requirements.

Solubility. Statements on solubility are given in Chapter 2.4.26 
and are intended as information on the approximate solubility 
at a temperature between 15° and 30°, unless otherwise stated, 
and are not to be considered as official requirements. However, 
a test for solubility stated in a monograph constitutes part of 
the standards for the substance that is the subject of that 
monograph.

Residual solvents. The requirements, guidance and information 
on residual solvents for pharmaceutical use are given in the 
chapter entitled Residual Solvents (5.4).

All IP articles are subject to relevant control of residual 
solvents, even when no test is specified in the individual 
monograph. If solvents are used during production, they must 
be of suitable quality. In addition, the toxicity and residual 
level of each solvent shall be taken into consideration and the 
solvents limited according to the principles- defined and the 
requirements specified in Chapter 5.4. Residual Solvent, using 
the general methods presented therein or other suitable 
methods.

Test Methods

References to general methods of testing are indicated by test 
method numbers in brackets immediately after the heading of 
the test or at the end of the text.

Identification. The tests given under the heading Identification 
are not necessarily sufficient to establish absolute proof of 
identity. They provide a means of verifying that the identity 
of the material under examination is in accordance with the 
label on the. container.

In certain monographs alternative series of identification tests 
are given; compliance with either one or the other set of tests 
is adequate to verify the identity of the article.

When tests for infrared absorption are applied to material 
extracted from formulated preparations, strict concordance 
with the specified reference spectrum may not always be 
possible, but nevertheless a close resemblance between the 
spectrum of the extracted material and the specified reference 
spectrum should be achieved.

Tests and Assays

The tests and assays are the official methods upon which the 
standards of the Pharmacopoeia depend. The requirements 
are not framed to take into account all possible impurities. It is 
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not to be presumed, for example, that an impurity that is not 
detectable by means of the prescribed tests is tolerated. 
Material found to contain such an impurity is not of 
phartnacopoeial quality if the nature or amount of the impurity 
found is incompatible with good pharmaceutical practice.
Pharmacopoeial methods and limits should be used merely as 
compliance requirements and not as requirements to guarantee 
total quality assurance. Tests and assays are prescribed for 
the minimum sample available on which the attributes of the 
article should be measured. Assurance of quality must be 
ensured by the manufacturer by the use of statistically valid 
sampling and testing programmes.
Tests. Unless otherwise stated, the assays and tests are carried 
out at a temperature between 20° and 30°.
Where it is directed that an analytical operation is to be carried 
out ‘in subdued light’, precautions should be taken to avoid 
exposure to direct sunlight or other strong light. Where a 
procedure is directed to be performed ‘protected from light’ 
precautions should be taken to exclude actinic light by the 
use of low-actinic glassware, working in a darkroom or similar 
procedures.
For preparations other than those of fixed strength, the 
quantity to be taken for a test or an assay is usually expressed 
in terms of the active ingredient. This means that the quantity 
of the active ingredient expected to be present and the quantity 
of the preparation to be taken are calculated from the strength 
stated on the label.

Other Tests. In the monographs on dosage forms and certain 
preparations, under the sub-heading ‘Other tests’ it is stated 
that the article complies with the tests stated under the general 
monograph of the relevant dosage form or preparation. 
Details of such tests are provided in the general monographs.

Limits. The limits given are based on data obtained in normal 
analytical practice. They take into account normal analytical 
errors, of acceptable variations in manufacture and of 
deterioration to an extent that is acceptable. No further 
tolerances are to be applied to the limits for determining whether 
or not the article under examination complies with the 
requirements of the monograph.
Quantities. Unless otherwise stated, the quantities to be taken 
for assays, limit tests and other tests are of the substance 
under examination.

In tests with numerical limits and assays, the quantity stated 
to be taken for testing is approximate. The amount actually - 
used, which may deviate by not more than 10 per cent from 
that stated, is accurately weighed or measured and the result 
of analysis is calculated from this exact quantity. In tests where 
the limit is not numerical but usually depends upon 
comparison with the behaviour of a reference in the same 
conditions, the stated quantity is taken for testing. Reagents 
are used in the prescribed amounts.

Quantities are weighed or measured with an accuracy 
commensurate with the indicated degree of precision. For 
weighings, the precision is plus or minus 5 units after the last 
figure stated. For example, 0.25 g is to be interpreted as 
0.245 g to 0.255 g. For the measurement of volumes, if the 
figure after the decimal point is a zero or ends in a zero, e.g. 
10.0 ml or 0.50 ml, the volume is measured using a pipette, 
a volumetric flask or a burette, as appropriate; in other cases, 
a graduated measuring cylinder or a graduated pipette may be 
used. Volumes stated in microlitres are measured using a 
micropipette or microsyringe.

The term ‘transfer’ is used generally to indicate a quantitative 
operation.

Apparatus. Measuring and weighing devices and other 
apparatus are described in the chapter entitled ‘Apparatus for 
Tests and Assays’. A specification for a definite size or type 
of container or apparatus in a test or assay is given merely as 
a recommendation.

Unless otherwise stated, comparative tests are carried out 
using identical tubes of colourless, transparent, neutral glass 
with a flat base, commonly known as Nessler cylinders.

Reagents and Solutions. The reagents required for the tests 
and assays of the Pharmacopoeia are defined in the various 
chapters showing their nature, degree of purity and the 
strengths of the solutions to be made from them. The 
requirements set out. are not intended to imply that the materials 
are suitable for use in the test concerned; reagents not 
covered by monographs in the pharmacopoeia shall not be 
claimed to be of IP quality.

The term ‘analytical reagent grade of commerce’ implies that 
the chemical is of a high degree of purity wherein the limits of 
various impurities are known. Where it is directed to use a 
‘general laboratory reagent grade of commerce ’ it is intended 
that a chemically pure grade material, not necessarily required 
to be tested for limiting or absence of certain impurities, is to 
be used.

Indicators. Where the use of an indicator solution is mentioned 
in an assay or test,' approximately 0.1 ml of the solution shall 
be added, unless otherwise directed.

Reference Substances. Certain monographs require the use 
of a chemical reference substance or a biological reference 
preparation or a reference spectrum These are authentic 
specimens chosen and verified on the basis of their suitability 
for intended use as prescribed in the Pharmacopoeia and are 
not necessarily suitable in other circumstances.

IP Reference Substances, abbreviated to IPRS are issued by 
the Indian Pharmacopoeia Commission (IPC). They are the 
official standards to be used in cases of arbitration.

Biological Reference Substances, also abbreviated to IPRS 
and Standard Preparations of antibiotics are issued by 
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agencies authorised by the IPC. They are standardized against 
the International Standards and Reference Preparations 
established by the World Health Organization (WHO). 
The potency of these preparations is expressed in 
International Units.

Reference spectra are published by the IPC and they are 
accompanied by information concerning the conditions used 
for sample preparation and recording of the spectra.

Test Animals. The animal experiments are carried out in 
accordance with the provisions of ‘The Prevention of Cruelty 
to Animals Act, 1960’ and ‘CPCSE A Guidelines ’ so as to prevent 
the infliction of unnecessary pain, suffering and prevention 
of cruelty to animals. Unless otherwise directed, animals used 
in a test or an assay shall be healthy and are drawn from a 
uniform stock, and have not previously been treated with any 
material that will interfere with the test or the assay.

Rounding Rules for Calculation of Results. The observed or 
calculated values should be rounded off to the number of 
decimal places that is in agreement with the limit expression. 
Numbers should not be rounded up or down until the final 
calculations for the reportable value have been completed. 
Intermediate calculations (e.g., slope for linearity) may be 

. rounded for reporting purposes, but the original (not rounded) 
value should be used for any additional required calculations. 
Acceptance criteria are fixed numbers and are not rounded.

When rounding is required, consider only one digit in the 
decimal place to the right of the last place in the limit expression. 
If this digit is 4 or smaller, it is eliminated and the preceding 
digit is left unchanged. If this digit is 5 to 9, it is eliminated and 
the preceding digit is increased by 1.

Table 1 - Illustration of Rounding Numerical values for 
comparison with Requirements

Pharmacopoeial Unrounded 
Requirement Value 

(per cent)

Rounded Conforms 
Result

(per cent)

Assay limit 
> 98.0 per cent

97.96
97.92
97.95

98.0
97.9

. 98.0

Yes 
No 
Yes

Assay limit 101.55 101.6 . No
< 101.5 per cent 101.46 . 101.5 Yes

101.45 101.5 Yes

Limit test 0.025 0.03 No
< 0.02 per cent 0.015 0.02 Yes

0.027 . 0.03 ' No

Limit test < 3 ppm 3.5 ppm 4 ppm No
3.4 ppm 3 ppm Yes
2.5 ppm . 3 ppm Yes .

Storage. Statements under the side-heading ‘Storage’ 
constitute non-mandatory advice. The articles of the 
Pharmacopoeia are to be stored under conditions that prevent 
contamination and, as far as possible, deterioration. 
Precautions that should be taken in relation to the effects of 
the atmosphere, moisture, heat and light are indicated, where 
appropriate, in the individual monograph.

Specific directions are given in some monographs with respect 
to the temperatures at which Pharmacopoeial articles should 
be stored, where it is considered that usage at a lower or 
higher temperature may produce undesirable results. 
The storage conditions are defined by the following terms:

— Store in a dry, well-ventilated place at a temperature not 
exceeding 30°

— Store in a refrigerator (2° to 8°). Do not freeze

— Store in a freezer (-2° to -18°)
— Store in a deep freezer (Below -18°)

Storage conditions not related to temperature are indicated in 
the following terms:

— Store protected from light
— Store protected from light and moisture

Where no specific storage directions or limitations are given 
in the monograph or in the D&C rules 1945 or by the 
manufacturer, it is to be understood that the storage conditions 
include protection from moisture, direct sunlight, freezing and 
excessive heat (any temperature above 40°).

Storage Containers. The requirements, guidance and 
information on containers for pharmaceutical use are given in 
the chapter entitled Containers (6.2).

In general, an article should be packed in a well-closed 
container i.e. one that protects the contents from contamination 
by extraneous solids, liquids, moisture or vapours and from 
loss of the article under normal conditions of handling and 
storage and preserves the properties of the drug.. Containers, 
unless otherwise specified, or of the nature such as capsule 
shall, foils of strips etc, shall allow examination of the contents 
inside. Closures used shall also of suitable properties and 
quality to protect the drug from any contamination and shall 
not be the source of contamination by themselves. Notices as 
may be needed in respect of Radiopharmaceuticals may also 
be incorporated.

Where, additionally, loss or deterioration of the article from 
effervescence, deliquescence or evaporation under normal 
conditions of storage is likely, the container must be capable 
of being tightly closed, and re-closed after use. . .
In certain cases, special requirements of pack have been 
indicated in some monographs under Storage, using 
expressions that have been defined in chapter 6.2. ;
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Labelling. The labelling of drugs and pharmaceuticals is 
governed by the Drugs and Cosmetics Rules, 1945. 
The statements that are given in the monographs under the 
side-heading ‘Labelling’ are not comprehensive. Only those 
that are necessary to demonstrate compliance or otherwise 

with the monograph have been given and they are 
mandatory. For example, in the monograph on Betamethasone 
Sodium Tablets the labelling statement is “The label states 
the strength in terms of the equivalent amount of 
betamethasone”.
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General Requirements
The Pharmacopoeia provides monographs of active 
pharmaceutical ingredients (that are used as active substances 
or excipients) and dosage forms (consisting of active 
substances that may be combined with excipients). 
Additionally, the general requirements including the processes 
for the preparation of many of them and the tests of a general 
nature applicable to article described in the monograph are 
given in the following pages. In addition to define the active 
pharmaceutical ingredients and dosage forms, this section 
presents the general principles involved in the production of 
some of them.

The requirements for compliance with tests given under active 
pharmaceutical ingredients are indicated in each monograph 
of the pharmaceutical substances. All active pharmaceutical 
ingredients comply with the requirements of general 
monograph, unless otherwise indicated.

The requirements for compliance with the tests given under 
each dosage form are indicated in each monograph of a drug 
product under the heading ‘Other tests’. These tests are 
mandatory and are additional to the tests given in the individual 
monograph.

Active Pharmaceutical Ingredients

Pharmaceutical Substances
Active Pharmaceutical Ingredients (APIs) are any organic or 
inorganic substances that are used as active substances or 
excipients for the production of medicinal products for human 
or veterinary use. They may be obtained from natural sources 
or produced by extraction from raw materials, fermentation or 
synthesis.

This general monograph does not apply to biological and 
biotechnological products, oligonucleotides, products of 
fermentation and semi-synthetic products derived there from, 
to crude products of animal or plant origin or herbal products.

Active Pharmaceutical Ingredients may be used as such or as 
starting materials for subsequent formulation to prepare 
medicinal products. Depending on the formulation, certain 
substances may be used either as active substances or as 
excipients. Solid substances may be compacted, coated, 
granulated, powdered to certain fineness, or processed in other 
ways. A monograph is applicable to a substance processed 
with an excipient only where such processing is mentioned in 
the monograph.

Polymorphism. Individual monographs do not usually specify 
crystalline or amorphous forms, unless bioavailability is 
affected. All forms of an active substance comply with the

If A AWS 

ACTIVE PHARMACEUTICAL INGREDIENTS

requirements of the monograph, unless otherwise indicated. 
Where a substance may show polymorphism, this may be 
stated under description in order to draw this to the attention 
of the user who may have to take this characteristic into 
consideration during formulation of a preparation.

Production

Active Pharmaceutical Ingredients are manufactured by 
procedures that are designed to ensure a consistent quality 
and comply with the requirements of the individual monograph 
or approved specification. The manufacture of active 
substances must take place under conditions of good 
manufacturing practice.

The provisions of chapter 5.5.Impurities, apply to the control 
of impurities in active pharmaceutical ingredients. If solvents 
are used during production, they are of suitable quality. In 
addition, their toxicity and their residual level are taken into 
consideration as mentioned in chapter 5.4. Residual Solvents. 
If water is used during production, it is of suitable quality. The 
identity of elemental impurities derived from intentionally 
added catalysts and reagents is known, and strategies for 
controlling them should be established.

If substances are produced or processed to yield a certain 
form or grade, that specific form or grade of the substance 
complies with the requirements of the monograph. Certain 
functionality-related tests may be described to control 
properties that may influence the suitability of the substance 
and subsequently the properties of dosage forms prepared 
from it.

Powdered substances. These may be processed to obtain, a 
certain degree of fineness.

Compacted substances. These are processed to increase the 
particle size or to obtain particles of a specific form and/or to 
obtain a substance with a higher bulk density.

Coated active substances. These consist of particles of the 
active substance coated with one or more suitable excipients.

Granulated active substances. These are particles of a 
specified size and/or form produced from the active substance 
by granulation directly or with one or more suitable excipients.

If substances are processed with excipients, these excipients 
comply with the requirements of the relevant monograph or, 
where no such monograph exists, the specifications approved 
by regulatory authority shall comply.

Where active substances have been processed with excipients 
to produce, for example, coated or granulated substances, the 
processing is carried out under conditions of good 
manufacturing practice and the processed substances are 
regarded as intermediates in the manufacture of a medicinal 
product.

AH fAA ALA A'/':./
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Description. The statements under the heading Description 
are not to be interpreted in a strict sense and are not to be 
regarded as official requirements. They are given for 
information.

Solubility. The statements on solubility are given under 
chapter 2.4.26 and are intended as information on the 
approximate solubility at a temperature between 15° and 30°, 
unless otherwise stated, and are not to be considered as official 
requirements. However, a test for solubility stated in a 
monograph constitutes part of the standards for the substance 
that is the subject of that monograph.

Identification

Where under Identification an individual monograph contains 
alternative series of identification tests; compliance with either 
one or the other set of tests is adequate to verify the identity 
of the article.

Certain monographs contain a cross-reference to a test 
prescribed in the Tests section of the monograph. It may be 
used to simplify the work of the analyst carrying out the 
identification and the prescribed tests.

Tests

Polymorphism. If the nature of a crystalline or amorphous 
form imposes restrictions on its use in preparations, the nature 
of the specific crystalline or amorphous form is identified, its 
morphology is adequately controlled and its identity is stated 
on the label as mentioned in chapter 2.5.11.

Related substances. Unless otherwise prescribed or justified 
and authorized, organic impurities in active substances are to 
be reported, identified wherever possible, and qualified as 
indicated in chapter 5.5. Impurities. Specific thresholds may 
be applied for impurities known to be unusually potent or to 
produce toxic or unexpected pharmacological effects.

For DNA reactive impurities, the requirements of ICH 
Guideline- M7 Assessment and Control of DNA Reactive 
(Mutagenic) Impurities in Pharmaceuticals to Limit Potential 
Carcinogenic Risk must be complied with for active substances 
to be used in medicinal products for human use, in cases 
defined in the scope of the guideline.

If the individual monograph does not provide suitable control 
for a new impurity, a suitable test for control must be developed 
and included in the specification for the substance.

Heavy metals. Unless otherwise prescribed or justified and 
authorized, heavy metal tests apply to the active 
pharmaceutical ingredients as mentioned in chapter 2.3.13.

OR
Elemental impurities. Permitted daily exposures for elemental 
impurities as mentioned in chapter 5.10 apply to the medicinal 

product. Individual monographs on active pharmaceutical 
ingredients do not contain specifications for elemental 
impurities unless otherwise prescribed.

Residual solvents. The residual solvents are limited according 
to the principles defined in chapter 5.4, using specified general 
method or another suitable method after validation. Where a 
quantitative determination of a residual solvent is carried out 
and a test for loss on drying is not carried out, the content of 
residual solvent is taken into account for calculation of the 
assay content of the substance, the specific optical rotation 
and the specific absorbance.

Microbiological quality. Individual monographs give 
acceptance criteria for microbiological quality wherever such 
control is necessary. Table 5- Acceptance criteria for 
microbiological quality of non-sterile substances for 
pharmaceutical use, under chapter 2.2.9. Microbial 
Contamination in Nonsterile products, gives recommendations 
on microbiological quality that are of general relevance for 
substances subject to microbial contamination. Depending 
on the nature of the substance and its intended use, different 
acceptance criteria may be justified.

Sterility. If intended for use in the manufacture of sterile dosage 
forms without a further appropriate sterilization procedure, or 
if offered as sterile grade, the active pharmaceutical ingredients 
complies with the test for sterility as mentioned in chapter 
2.2.11.

Bacterial endotoxins. The active pharmaceutical ingredients 
complies with the test for bacterial endotoxins if it is labelled 
as a bacterial endotoxin-free grade or if it is intended for use in 
the manufacture of parenteral preparations or preparations 
for irrigation without a further appropriate procedure for the 
removal of bacterial endotoxins. The limit, when not indicated 
in the individual monograph, is determinedin accordance with 
chapter 2.2.3.

Pyrogens. If the test for pyrogens is justified rather than the 
test for bacterial endotoxins and if a pyrogen-free grade is 
offered, the active pharmaceutical ingredients complies with 
the test for pyrogens in accordance with recommendations of 
chapter 2.2.8. The limit and test method are stated in the 
individual monograph or approved by the competent authority. 
Based on appropriate test validation for bacterial endotoxins 
and pyrogens, the test for bacterial endotoxins may replace 
the test for pyrogens.

Additional properties. Control of additional properties (e.g. 
physical characteristics, functionality-related characteristics) 
may be necessary for individual manufacturing processes or 
formulations. Grades (such as sterile, endotoxin-free, pyrogen- 
free) may be produced with a view to manufacture of 
preparations for parenteral administration or other dosage 
forms and appropriate requirements may be specified in an 
individual monograph.
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Assay. Unless justified and authorised, contents of active 
pharmaceutical ingredients are determined using methods 
specified in individual monograph.

Labelling. Where appropriate, the label states that the active 
pharmaceutical ingredient is

— ■ intended for a specific use;
— of a distinct crystalline form;
• — of a specific degree of fineness;
— compacted;
— coated;
— granulated;
— sterile;
— free from bacterial endotoxins;
— free from pyrogens;
— containing gliding agents.

Where applicable, the label states:

— the degree of hydration;
— the name and concentration of any excipient.

Capsules
Capsules are solid dosage forms in which the drug or a mixture 
of drugs is enclosed in Hard Gelatin Capsule Shells, in soft, 
soluble shells of gelatin, or in hard or soft shells of any other 
suitable material, of various shapes and capacities. They 
usually contain a single dose of active ingre'dient(s) and are 
intended for oral administration. Capsules may also be used 
for other applications such as dry powder inhalers, 
suppositories etc. The consistency of soft shells may be 
adjusted by the addition of substances such as Glycerin or 
Sorbitol. Excipients such as opaque fillers, anti-microbial 
preservatives, sweetening agents, flavouring agents, 
processing aids and one or more colouring agents permitted 
under the Drugs and Cosmetic Rules, 1945 may be added. 
Capsules may bear surface markings.

The contents of capsules maybe filled with powder, granules, 
pellets, beads, tablets, paste, liquid or paste-like consistency. 
They consist of the medicament(s) with or without excipients 
such as vehicles, solvents, diluents, lubricants, fillers, wetting 
agents and disintegrating agents. The contents should not 
cause deterioration of the shell, but the capsules are attacked 
by the digestive fluids thereby releasing the contents.

Production
During manufacture, packaging, storage and distribution of 
capsules, suitable means shall be taken to ensure their microbial 
quality; acceptance criteria for microbial quality are given in 
chapter 2.2.9.

Tests

Content of active ingredients. Determine the amount of active 
ingredient(s) by the method described in the Assay and 
calculate the amount of active ingredient(s) in each capsule. 
The result lies within the range for the content of active 
ingredient(s) stated in the monograph. This range is based on 
the requirement that 20 capsules, or such other number as 
may be indicated in the monograph, are used in the Assay. 
Where 20 capsules cannot be obtained, a smaller number, 
which must not be less than 5, may be used, but to allow for 
sampling errors the tolerances are widened in accordance with 
Table 1. The requirements of Table 1 apply when the stated 
limits are between 90 and 110 per cent. For limits other than 90 
to 110 per cent, proportionately smaller or larger allowances 
should be made.

Table 1

Weight of Active 
ingredients in each 
Capsules

Subtract from 
the lower limit 
for samples of

Add to the upper 
limit for samples 
of

15 10 5 15 10 5

0.12 g or less 0.2 0.7 1.5 0.3 0.8 1.8

More than 0.12 g 
and less than 0.3 g 0.2 0.5 1.2 0.3 0.6 1.5

0.3 g or more 0.1 0.2 0.8 0.2 0.4 1.0

Uniformity of weight (2.5.3). This test is not applicable to 
capsules that are required to comply with the test for Uniformity 
of content for all active ingredients.

Weigh an intact capsule. Open the capsule without losing 
any part of the shell and remove the contents as completely 
as possible. To remove the contents of a soft capsule the shell 
may be washed with ether or other suitable solvent and the 
shell allowed to stand until the odour of the solvent is no 
longer detectable. Weigh the shell, the weight of the contents 
is the difference between the weighings. Repeat the procedure 
with a further 19 capsules. Determine the average weight of 
capsule contents. Not more than two of the individual weights 
deviate from the average weight by more than the percentage 
deviation shown in Table 2 and none deviates by more than 
twice that percentage.

Table 2

Average weight of capsule 
contents

Percentage deviation

Less than 300 mg 10
300 mg or more 7.5

Uniformity of content (2.5.4). This test is applicable to capsules 
that contain less than 10 mg or less than 10 per cent w/w of 
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active ingredient. For capsules containing more than one 
active ingredient carry out the test for each active ingredient 
that corresponds to the aforementioned conditions.

The test should be carried out only after the content of active 
ingredient(s) in a pooled sample of the capsules has been 
shown to be within accepted limits of the stated content.

NOTE — The test is not applicable for capsules containing 
multivitamins and trace elements.

Determine the content of active ingredient in each of 10 
capsules taken at random using the method given in the 
monograph or by any other suitable analytical method of 
equivalent accuracy and precision. The capsules comply with 
the test if not more than one of the individual values thus 
obtained is outside the limits 85 to 115 per cent of the average 
value and none is outside the limits 75 to 125 per cent. If 
maximum of three individual values are outside the limits 85 to 
115 per cent of the average value repeat the determination 
using another 20 capsules. The capsules comply with the test 
if in the total sample of 30 capsules not more than three 
individual values are outside the limits 85 to 115 per cent and 
none is outside the limits 75 to 125 per cent of the average 
value.

Disintegration. The disintegration test is not applicable to 
prolonged-release capsules. For Hard Gelatin Capsules, Soft 
Gelatin Capsules and Hard Cellulose Capsules for which the 
dissolution test (2.5.2) is included in the individual monograph, 
the test for Disintegration is not required.

Hard Gelatin Capsules

Hard gelatin capsules have shells consisting of two 
prefabricated, cylindrical sections, each of which has one 
rounded, closed end and one open end. Hard gelatin capsules 
contain the medicament(s) in the form of powders, pellets or 
granules, semisolids or liquids etc. Where two mutually 
incompatible drugs are present in the mixture, one of the drugs 
can be put as a tablet or pellet or in small capsule and then 
encapsulated with the other drug in a larger capsule.

Production

Hard gelatin capsules shells are made by a process that involves 
dipping shaped pins into gelatin solutions, after which the 
gelatin films are dried, trimmed, and removed from the pins, 
and the body and cap pieces are joined.

Tests

Disintegration. Comply with the disintegration test (2.5.1). 
Unless otherwise directed in the individual monograph use 
water as the medium. If the capsules float on the surface of 
the medium, a disc may be added. If the capsules adhere to the 

disc, attach a removable piece of stainless steel woven gauze 
with mesh aperture of 2.0 ± 0.2 mm to the upper plate of the 
basket rack assembly and carry out the test omitting the discs. 
Operate the apparatus for 30 minutes unless otherwise 
directed.

Soft Gelatin Capsules

Soft gelatin capsules made from gelatin (sometimes called 
softgels) or other suitable material require large-scale 
production methods. The soft gelatin shell is somewhat thicker 
than that of hard-shell capsules and may be plasticized by the 
addition of a polyol such as sorbitol or glycerin. The ratio of 
dry plasticizer to dry gelatin determines the “hardness” of the 
shell and may be varied to accommodate environmental 
conditions as well as the name of contents. Like hard shells, 
the shell composition may include approved dyes and 
pigments, opacifying agents such as titanium dioxide, and 
preservatives. Flavours may be added and up to 5 per cent 
sucrose may be included for its sweetness and to produce a 
chewable shell. Soft gelatin shells normally contain 6 per cent 
to 13 per cent of water.

Production
Soft gelatin capsules shells are usually formed, filled with 
medicament and sealed in a combined operation on machines. 
In some cases, shells for extemporaneous use may be 
prefabricated. The shells which are thicker than those of hard 
capsules are formed to produce capsules which are spherical, 
oval or cylindrical with hemispherical ends.

Soft gelatin capsules also may be manufactured in a bubble 
process that forms seamless spherical capsules. The shells 
may sometimes contain a medicament. They may contain a 
preservative to prevent microbial contamination.

The contents of soft capsules usually consist of liquids or 
solids dissolved or dispersed in suitable excipients to give a 
paste-like consistency. With suitable equipment, powders, 
granules and other dry solids also may be filled into soft- 
shell capsule. There may be partial migration of the 
constituents from the capsule contents into the shell and vice 
versa because of the nature of the materials and the surface in 
contact.

Tests
Disintegration. Comply with the disintegration test (2.5.1). 
Unless otherwise directed in the individual monograph use 
water as the medium. The disc may be omitted if the capsule 
adhere to the disc or if it is likely to be attacked by the contents 
of capsules. Operate the apparatus for 60 minutes unless 
otherwise specified in the individual monographs.
If any capsules fails to disintegrate^ repeat the test on further 
6 capsules. In the repeat test with additional capsules, if any 
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of the capsules have not disintegrated, repeat the test on a 
further 6 capsules, replacing water in the vessel with 0.1 M 
hydrochloric acid or artificial gastric juice. The capsule pass 
the test if all the six have disintegrated.

Prolonged-release Capsules

Prolonged-release Capsules are hard or soft capsules in which 
the contents or the shell, or both, contain auxiliary substances 
or are prepared by a special process designed to modify the 
rate at which the active ingredients are released.

Tests
Dissolution (2.5.2). The test should be designed to 
demonstrate the appropriate release of the active substance(s). 
The manufacturer is expected to give specifications for drug 
release at 3 or more test-time points. The first point should be 
set after a testing period corresponding to a dissolved amount 
of typically 20 per cent to 30 per cent. The second point should 
define the dissolution pattern and should be set typically 
45 per cent to 55 per cent release. The final point should ensure 
almost complete release that is generally understood as more 
than 80 per cent release.

NOTE — Above specification are non-mandatory.

Carry out the test as per the manufacturer’s specification for 
the indicated test-times.

Gastro-resistant Capsules

Gastro-resistant Capsules are delayed-release capsules that 
are intended to resist the gastric artificial juice and to release 
their active substance or substances in the intestinal fluid. 
Usually they are prepared by filling capsule with granules or 
with particles covered with a gastro-resistant coating or in 
certain cases, by providing hard or soft capsules with gastro- 
resistant shell.

Tests

Disintegration.Comply with the disintegration test (2.-5.1). Use 
the apparatus as described under disintegration test, using 
one capsule in each tube. Operate the apparatus for 2 hours 
without the discs in 0.1 M hydrochloric acid. No capsule 
should show sign of disintegration or of rupture permitting 
the escape of the contents. Replace the medium in the vessel 
with mixed phosphate buffer pH 6.8. When justified and 
authorized, a buffer solution of pH 6.8 with added pancreas 
powder (for example, 0,35 g ofpancreas powder per 100 ml of 
buffer solution) may be used. Add a disc to each tube and 
operate the apparatus for a further 60 minutes

Dissolution (2.5.2). For capsules filled with granules orparticles 
already covered with an enteric coating, the dissolution test 

is carried out to demonstrate the appropriate release of the 
active substance(s).

Hard Cellulose Capsules

Hard Cellulose Capsule Shells are soluble containers for 
incorporation of drugs and food products, usually in the form 
of powders, pellets or granules, semisolids or liquids etc and 
are commonly intended for oral administration. The shells are 
acted upon by digestive fluids and the filled contents are 
released. They are composed of Hydroxypropylmethyl­
cellulose or any other cellulose derivatives and water.

Hard Cellulose Capsules have shells consisting of two 
prefabricated, cylindrical sections, each of which has one 
rounded, closed end and one open end. Where two mutually 
incompatible drugs are present in the mixture, one of the drugs 
can be put as a tablet or pellet or in small capsule and then 
encapsulated with the other drug in a larger capsule.

Production
Hard Cellulose Capsules shells are made by a process that 
involves dipping shaped pins into cellulose solutions, after 
which the cellulose films are dried, trimmed, and removed from 
the pins, and the body and cap pieces are joined.

Tests
Disintegration. Comply with the disintegration test (2.5.1). 
Unless otherwise directed in the individual monograph use 
water as the medium. If the capsules float on the surface of 
the medium, a disc maybe added. If the capsules adhere to the 
disc, attach a removable piece of stainless steel woven gauze 
with mesh aperture of 2 ± 0.2 mm to the upper plate of the 
basket rack assembly and carry out the test omitting the discs. 
Operate the apparatus for 30 minutes unless otherwise 
directed.

Storage. Store at a temperature not exceeding 30°.
Labelling. The label states (1) the name of any added 
antimicrobial preservative. (2) The label states the common 
name of the color used.

Creams
Creams are homogeneous, semi-solid or viscous preparations 
that possess a relatively fluid consistency and are intended 
for external application to the skin or certain mucous 
membranes for protective, therapeutic or prophylactic 
purposes especially where an occlusive effect is not necessary. 
They are semisolids usually consisting of solutions or 
dispersions of one or more medicaments in suitable bases*. 
They are formulated using hydrophilic or hydrophobic bases 
to provide preparations that are essentially miscible with the 
skin secretion.
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In recent times the term cream has been restricted to products 
consisting of oil-in-water emulsions or aqueous 
microcrystalline dispersions of long-chain fatty acids or 
alcohols that are water-washable and more cosmetically and 
aesthetically acceptable. Creams can be used for administering 
drugs via the vaginal route.

The base should not produce irritation or sensitisation of the 
skin, nor should it retard wound healing; it should be smooth, 
inert, odourless or almost odourless, physically and chemically 
stable and compatible with the skin and with incorporated 
medicaments.

Creams may contain suitable antimicrobial preservatives unless 
the active ingredients or the bases themselves have sufficient 
bactericidal or fungicidal activity. They may contain other 
suitable auxiliary substances such as antioxidants, stabilisers, 
thickeners and emulsifiers.

If a cream is specifically intended for use on large open wounds 
or on severely injured skin it should be sterile.

Creams should not normally be diluted; if dilution is necessary, 
care should be taken to prevent instability and, in particular, 
microbial contamination.

Production

Creams should be packed in well-closed containers fitted with 
closures that minimise contamination with micro-organisms. 
When practicable, creams should be packed in collapsible 
tubes of suitable metal or plastic.

During manufacture, packaging, storage and distribution of 
creams, suitable means shall be taken to ensure their microbial 
quality; acceptance criteria for microbial quality are given in 
Chapter 2.2.9.

Tests

Creams comply with the requirements of tests stated under 
the individual monographs and with the following 
requirements.

Uniformity of weight. Comply with the test for contents of 
packaged dosage forms (2.5.6).

Sterility. When the cream is labelled as sterile, it complies 
with the test for sterility (2.2.11).

Storage. Store at temperatures below 25° unless otherwise 
directed. Do not freeze.

Labelling. The label states (1) that the cream is sterile, where 
necessary; (2) the name and concentration of any added 
antimicrobial preservative; (3) the storage conditions.

* The term bases as a synonym for base in some of the monographs 
means a carrier, composed of one or more excipients, for the active 
pharmaceutical ingredient(s) in semi-solid and solid preparations.

Ear Drops
Otic Drops; Otic Solutions

Ear Drops are aqueous or oily solutions or suspensions of 
one or more medicaments intended for instillation into the 
outer ear. They may contain suitable auxiliary substances such 
as buffers, stabilising agents, dispersing agents, solubilising 
agents and agents to adjust the tonicity or viscosity of the 
preparation. However, if buffering agents are used in 
preparations intended for use in surgical procedures, care 
should be taken to ensure that the nature and concentration 
of the selected agents are suitable. Where the active 
ingredients are susceptible to oxidative degradation, a suitable 
antioxidant may be added but care should be taken to ensure 
compatibility between the antioxidant and the other ingredients 
of the preparations. Any additive in the preparation should 
not adversely affect the intended medicinal action nor, at the 
concentrations used, cause undue local irritation. Certain Ear 
Drops may be supplied in dry, sterile form to be constituted in 
an appropriate sterile liquid immediately before use.

Aqueous preparations supplied in multiple application 
containers contain suitable antimicrobial preservatives at 
appropriate concentrations except when the product itself has 
adequate antimicrobial properties. The antimicrobial 
preservatives should be compatible with the other ingredients 
of the preparation and should be effective throughout the 
period of use of the Ear Drops. Containers for multiple 
application preparations should permit the withdrawal of 
successive doses of the preparation. Such containers should 
normally hold not more than 10 ml.

During development of a formulation of ear drops containing 
an antimicrobial preservative, the need for and the efficacy of 
the chosen preservative shall be demonstrated by the test for 
efficacy of antimicrobial preservation (2.2.2).

During manufacture, packaging, storage and distribution of 
ear drops, suitable means shall be taken to ensure their 
microbial quality; acceptance criteria for microbial quality are 
given in Chapter 2.2.9.

Ear Drops intended for use in surgical procedures or for 
application to injured ear, are sterile. Such preparations should 
not contain antimicrobial preservatives and should be packed 
in single dose containers.

Production

Sterile Ear Drops are prepared using methods designed to 
ensure their sterility and to avoid the introduction of 
contaminants and growth of micro-organisms. Methods of 
sterilisation that maybe used in the manufacture of Ear Drops 
are described in Chapter 5.3.
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Description, Ear Drops that are solutions are practically clear 
and practically free from particles when examined under 
suitable conditions of visibility. Ear Drops that are suspensions 
may show a sediment that readily disperses when shaken. 
The suspension remains sufficiently dispersed to enable the 
correct dose to be removed from the container.

Tests

Uniformity of volume. Comply with the test for contents of 
packaged dosage forms (2.5.6).

Particle size. This test is applicable only to Ear Drops that are 
suspensions. Introduce a suitable volume of the Ear Drops 
into a counting cell or onto a microscope slide, as appropriate. 
Scan under a microscope an area corresponding to 10 pg of 
the solid phase. Scan at' least 50 representative fields. Not 
more than 20 particles have a maximum dimension greater than 
25 pm, not more than 10 particles have a maximum dimension 
greater than 50 pm and none has a maximum dimension greater 
than 100 pm.

Sterility. Where the label indicates that the Ear Drops are 
sterile, it complies with the test for sterility (2.2.11). Droppers 
supplied separately also comply with these tests. Remove the 
dropper out of the package using aseptic precautions and 
transfer it to a tube containing suitable culture medium so that 
it is completely immersed. Incubate and carry out the tests for 
sterility on the medium.

Storage. Ear Drops should be packed in well-closed containers. 
If the preparation is sterile, store in sterile, tightly-closed, 
tamper-evident containers. Containers should be made from 
materials that do not cause deterioration of the preparation as 
a result of diffusion into or across the material of the container 
or by yielding foreign substances to the preparation.

The container and package of a single application preparation 
should be such as to maintain sterility of the contents and the 
applicator up to the time of use. Containers for multiple 
application preparations should be fitted with an integral 
dropper or with-a screw cap made of suitable material 
incorporating a dropper and plastic or rubber teat. 
Alternatively, such a cap assembly may be packed separately.

Labelling. The label states (1) the names and concentrations 
in percentages, or weight or volume per ml, of the active 
ingredient(s); (2) the names and concentrations of any added 
antioxidant, stabilising agent or antimicrobial preservative; 
(3) that, for multiple application containers, the contents 
should not be used for more than 1 month after opening the 
container; (4) that, for multiple application containers, care 
should be taken to avoid contamination of the contents during 
use; (5) that the preparation is NOT FOR INJECTION; (6) that, 
where applicable, the preparation is sterile; (7) the storage 
conditions.

Eye Drops
Ophthalmic Drops

Eye Drops are sterile, aqueous or oily solutions or suspensions 
of one or more medicaments intended for instillation into the 
conjunctival sac. They may contain suitable auxiliary 
substances such as buffers, stabilising agents, solubilising 
agents and agents to adjust the tonicity or viscosity of the 
preparation. However, if buffering agents are used in 
preparations intended for use in surgical procedures care 
should be taken to ensure that the nature and concentration 
of the selected agents are suitable. Where the active ingredient 
is susceptible to oxidative degradation, a suitable antioxidant 
may be added but care should be taken to ensure compatibility 
between the antioxidant and the other ingredients of the 
preparation. Any additive in the preparation should not 
adversely affect the intended medicinal action nor, at the 
concentrations used, cause undue local irritation. Certain Eye 
Drops maybe supplied in dry, sterile form to be constituted in 
an appropriate sterile liquid immediately before use.

Aqueous preparations supplied in multiple application 
containers contain suitable antimicrobial preservatives at 
appropriate concentrations except when the product itself has 
adequate antimicrobial properties. The antimicrobial 
preservatives should be compatible with the other ingredients 
of the preparation and should be effective throughout the 
period of use of the Eye Drops.

If the preparation does not contain an antimicrobial 
preservative it should be packed in single application 
containers. Eye Drops intended for use in surgical procedures 
should not contain antimicrobial preservatives and should be 
packed in single application containers.

Eye Drops are prepared using methods designed to ensure 
their sterility and to avoid the introduction of contaminants 
and growth of micro-organisms. Methods of sterilisation that 
maybe used in the manufacture of Eye Drops are described in 
Chapter 5.3.

Containers. Eye Drops should be packed in tamper-evident 
containers. Containers should be made from materials that do 
not cause deterioration of the preparation as a result of 
diffusion into or across the material of the container or by 
yielding foreign substances to the preparation.

The container and package of a single dose preparation should 
be such as to maintain sterility of the contents and the 
applicator up to the time of use. Containers for multiple 
application preparations should be fitted with an integral 
dropper or with a sterile screw cap of suitable materials 
incorporating a dropper and plastic or rubber teat. 
Alternatively, such a cap assembly may be packed separately 
after it is sterilised. Containers of multiple application 
preparations should permit the withdrawal of successive doses 
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of the preparation. Such containers should normally hold not 
more than 10 ml.

Description. Eye Drops that are solutions are practically clear 
and practically free from particles when examined under 
suitable conditions of visibility. Eye Drops that are 
suspensions may show a sediment that readily disperses when 
shaken. The suspension remains sufficiently dispersed to 
enable the correct dose to be removed from the container.'

Tests
Uniformity of volume. Comply with the test for contents of 
packaged dosage forms (2.5.6).

Particle size. This test is applicable only to Eye Drops that 
are suspensions. Introduce a suitable volume of the Eye Drops 
into a counting cell or onto a microscope slide, as appropriate. 
Scan under a microscope an area corresponding to 10 pg of 
the solid phase. Scan at least 50 representative fields. Not 
more than 20 particles have a maximum dimension greater than 
25 pm, not more than 10 particles have a maximum dimension 
greater than 50 pm and none has a maximum dimension greater 
than 100 pm.

Sterility. Comply with the test for sterility (2.2.11). Droppers 
supplied separately also comply with these tests. Remove the 
dropper out of the package using aseptic precautions and 
transfer it to a tube containing suitable culture medium so that 
it is completely immersed. Incubate and carry out the test.

Storage. Store in sterile containers sealed so as to protect 
from micro-organisms.

Labelling. The label states (1) the names and concentrations 
in percentages, or weight or volume per ml, of the active 
ingredients; (2) the names and concentrations of any added 
antimicrobial preservative; (3) that, for multiple application 
containers, the contents should not be used for more than 1 
month after opening the container; (4) that, for multiple 
application containers, care should be. taken to avoid 
contamination of the contents during use; (5) that the 
preparation is NOT FOR INJECTION; (6) the conditions under 
which the preparation should be stored.

Eye Ointments
Ophthalmic Ointments

Eye Ointments are sterile, semi-solid preparations of 
homogenous appearance intended for application to the eye. 
They may contain one or more medicaments dissolved or 
dispersed in a suitable basis. Bases, which are usually non­
aqueous, may contain suitable auxiliary substances such as 
stabilising agents, antimicrobial preservatives and 
antioxidants. The base selected must be non-irritant to the 

conjunctiva, allow the drug to diffuse throughout the 
secretions of the eye and retain the activity of the medicaments 
for a reasonable period of time under the stated conditions of 
storage.

Eye Ointments are prepared using methods designed to ensure 
their sterility and to avoid the introduction of contaminants 
and growth of micro-organisms. Methods of sterilisation that 
may be used in the manufacture of Eye Ointments are described 
in Chapter 5.3.

Containers. Eye Ointments should be packed in small, 
sterilised collapsible tubes of metal or of suitable plastic fitted 
or provided with a nozzle of suitable shape to facilitate the 
application of the product without contamination and with a 
cap. The content of such containers is not more than 5 g of 
the preparation. Eye Ointments may also be packed in single 
application containers of such a shape as to facilitate 
administration without contamination; such containers may 
be individually wrapped. Other requirements concerning 
containers are given in Chapter 6.2.

Tests
Uniformity of weight. Comply with the test for contents of 
packaged dosage forms (2.5.6).

Particle size. Gently spread a small quantity of the Eye 
Ointment as a thin layer on a microscope slide. Scan under a 
microscope an area corresponding to 10 pg of the solid phase. 
Scan at least 50 representative fields. Not more that 20 particles 
have a maximum dimension greater than 25 pm, not more than 
10 particles have a maximum dimension greater than 50 prh 
and none has a maximum dimension greater than 100 pm.

Sterility (2.2.11). Comply with the test for sterility.

Storage. Store at temperatures below 30° unless otherwise 
directed. Do not freeze.

Gels
Gels are homogeneous, semi-solid preparations usually 
consisting of solutions or dispersions of one or more 
medicaments in suitable hydrophilic or hydrophobic bases. 
They are normally prepared with the aid of suitable gelling 
agents. They are intended to be applied to the skin or certain 
mucous membranes for protective, prophylactic or therapeutic 
purposes. Gels may contain suitable added substances such 
as antioxidants, stabilisers and antimicrobial preservatives.

During manufacture, packaging, storage and distribution of 
gels, suitable means shall be taken to ensure their microbial 
quality; acceptance criteria for microbial quality are given in 
Chapter 2.2.9.
Gels specifically intended for use on large open wounds or on 
severely injured skin should be sterile.
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Containers. Gels should be packed in suitable well-closed or, 
if the preparation contains water or other volatile ingredients, 
suitable tightly-closed containers. The containers should be 
fitted with closures that minimise contamination with micro­
organisms. To the extent possible, collapsible tubes of suitable 
metal or plastic should be used.

Storage. Store at temperatures below 30° unless otherwise 
directed. Do not freeze.

Labelling. The label states (1) that the gel is sterile, where 
necessary; (2) the storage conditions.

Tests
Uniformity of weight. Comply with the test for contents of 
packaged dosage forms (2:5.6).

Sterility. Gels labelled as sterile comply with the test for sterility 
(2.2.11).

Granules
Requirements for granules to be used for the preparation of 
oral solutions or suspensions are given in the general 
monograph on Oral Liquids.

Definition
Granules are preparations consisting of solid, dry aggregates 
of powder particles sufficiently resistant to withstand 
handling. They are intended for oral administration. Some are 
swallowed as such, some are chewed and some are dissolved 
or dispersed in water or another suitable liquid before being 
administered.

Granules contain one or more active substances with or 
without excipients and, if necessary, colouring matter 
authorized by the competent authority and flavouring 
substances.

Granules are presented as single-dose or multi-dose 
preparations. Each dose from a multidose preparation is 
administered by means of a device suitable for measuring the 
quantity prescribed. For single-dose granules, each dose is 
enclosed in an individual container, for example a sachet or a 
vial.

Where applicable, containers for granules comply with the 
requirements of Containers for Pharmaceutical Products 
(chapter 6.2)

Several categories of granules may be distinguished:
■ —• effervescent granules;
— coated granules;
— modified-release granules.
— gastro-resistant granules;
— immediate-release granules.

Production

In the manufacture, packaging, storage and distribution of 
granules, suitable means shall be taken to ensure their microbial 
quality; acceptance criteria for microbial quality are given in 
Chapter 2.2.9.

Tests
Uniformity of content (2.5.4) Unless otherwise prescribed or 
justified and authorised, single-dose granules with a content 
of active substance less than 10 mg or less than 10 per cent of 
the total mass comply with test for uniformity of content of 
single-dose preparations. For granules containing more 
than one active ingredient, carry out the test for each 
active ingredient that corresponds to the aforementioned 
conditions.

Uniformity of container contents. Granules supplied in 
multidose containers comply with the test for contents of 
packaged dosage forms (2.5.6).

Effervescent Granules

Effervescent granules are uncoated granules generally 
containing acid substances and carbonates or hydrogen 
carbonates which react rapidly in the presence of water to 
release carbon dioxide. They are intended to be dissolved or 
dispersed in water before administration.

Tests
Disintegration (2.5.1) Place one dose of the effervescent 
granules in a beaker containing 200 ml of water at 15-25°; 
numerous bubbles of gas are evolved. When the evolution of 
gas around the individual grains ceases, the granules have 
disintegrated, being either dissolved or dispersed in the water. 
Repeat the operation on 5 other doses. The preparation 
complies with the test if each of the 6 doses used disintegrates 
within 5 minutes.

Coated Granules

Coated granules are usually multidose preparations and consist 
of granules coated with one or more layers of mixtures of 
various excipients.

Production
The substances used as coatings are usually applied as a 
solution or suspension in conditions in which evaporation of 
the vehicle occurs.

Tests
Dissolution (2.5.2). Where required, the requirements for this 
test are given in the individual monograph.
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Modified-release Granules

Modified-release granules are coated or uncoated granules 
which contain special excipients or which are prepared by 
special procedures, or both, designed to modify the rate, the 
place or the time at which the active substance or substances 
are released.

Modified-release granules include prolonged-release granules 
and delayed-release granules.

Production

A suitable test is carried out to demonstrate the appropriate 
release of the active substance(s).

Tests

Dissolution (2.5.2). Where required, the requirements for this 
test are given in the individual monograph,

Gastro-resistant Granules

Gastro-resistant granules are delayed-release granules that 
are intended to resist the gastric artificial juice and to release 
the active substance(s) in the intestinal fluid. These properties 
are achieved by covering the granules with a gastro-resistant 
material (enteric-coated granules) or by other suitable means.

Production

A suitable test is carried out to demonstrate the appropriate 
release of the active substance(s).

Tests ;
Dissolution (2.5.2). Where required, the requirements for this 
test are given in the individual monograph.

Immediate-release Granules

Definition

Granules are preparations consisting of solid, dry aggregates 
of powder particles sufficiently resistant to withstand 
handling. They are intended for oral administration. Some are 
swallowed as such; some are dissolved or dispersed in water 
or another suitable liquid before being administered.

Granules contains one or more active substances with or 
without excipients and, if necessary, coloring matter authorized 
by the competent authority and flavouring substances.

Granules are presented as single-dose or multi-dose 
preparations. Each dose of a multi-dose preparation is 
administered by means of a device suitable for measuring the 
quantity prescribed. For single-dose granules, each dose is 

enclosed in an individual container, for example a sachet or a 
vial.

Where applicable, containers for granules comply with the 
requirements of Materials used for the manufacture of 
containers and Containers.

Several categories of granules may be distinguished:

— Effervescent granules;

— Coated granules.

Production

In the manufacture, packaging, storage and distribution of 
granules, suitable measures are taken to ensure their microbial 
quality; recommendations on this aspect are provided in the 
text on microbial contamination in nonsterile products (2.2.9).

Tests

Uniformity of content (2.5.4). Unless otherwise prescribed or 
justified and authorized, single-dose granules with a content 
of active substance less than 10 mg or less than 10 per cent of 
the total mass comply with test for uniformity of content of 
single-dose preparations. If the preparation has more than 
one active substance, the requirement applies only to those 
substances, which correspond to the above conditions.

Uniformity of weight (2.5.3). Single-dose granules except for 
coated granules comply with the test for uniformity of weight 
of single-dose preparations. If the test for uniformity of content 
is prescribed for all active substances, the test for uniformity 
of weight is not required.

Uniformity of container contents. Granules supplied in 
multidose containers comply with the test for contents of 
packaged dosage forms (2.5.6).

Storage. All types of granules should be stored in airtight 
container to prevent unusual and other changes before 
packing, unless otherwise stated in the individual monograph.

For Immediate Release Granules, if the preparation contains 
volatile ingredients or the contents have to be protected, store 
in an airtight container.

Inhalation Preparations
Inhalation Preparations are liquid or solid preparations 
intended for administration as vapours or aerosols to the lung 
in order to obtain a local or systemic effect. They contain one 
or more active substances that may be dissolved or dispersed 
in a suitable vehicle.

Inhalation Preparations may, depending on the type of 
preparation, contain propellants, cosolvents, diluents, 
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antimicrobial preservatives, solubilising and stabilising agents, 
etc. These excipients do not adversely affect the functions of 
the . mucosa of the respiratory tract or its cilia. Suspensions 
and emulsions are readily dispersible on shaking and they 
remain sufficiently stable to enable the correct dose to be 
delivered. Inhalation Preparations are supplied in single-dose 
or multidose containers.

Inhalation Preparations intended to be administered as 
aerosols (dispersions of solid or liquid particles of active 
ingredient(s) in a gas) are administered by one of the following 
devices: a nebuliser; an inhaler (pressurised metered-dose 
inhaler, non-pressurised metered-dose inhaler or powder 
inhaler).

Several categories of Inhalation Preparations may be 
distinguished: preparations to be converted into vapour; liquid 
preparations for nebulisation; pressurised metered-dose 
preparations for inhalation; non-pressurised metered-dose 
preparations for inhalation; inhalation powders.

Production

Inhalation preparations .should be manufactured in conditions 
designed to minimise microbial and particulate contamination.

During the development of a preparation that contains an 
antimicrobial preservative, the effectiveness of the 
preservative selected, shall be determined as described in 
chapter 2.2.2. Effectiveness of antimicrobial preservatives.

In the manufacture, packaging, storage and distribution of 
s preparations for inhalation, suitable measures are taken to 
ensure their microbial quality; recommendations on this aspect 
are provided in chapter 2.2.9. Microbial contamination in 
Nonsterile products.

Uniformity of delivered dose of a multidose inhaler must be 
ensured within a device (intra-inhaler) and between devices 
(inter-inhaler). For intra-inhaler testing, the uniformity of 
delivered dose tests are described in the Tests sections of the 
various preparation.categories in this monograph. For inter- 
inhaler testing, a suitable procedure is to take 10 inhalers and 
collect a single dose from each inhaler, collecting the dose at 
the beginning (from 3 inhalers), middle (from 4 inhalers) and 
end (from 3 inhalers) of the number of doses stated on the 
label. Other inter-inhaler testing procedures are possible, where 
justified.

Storage. Avoid storage under extremes of temperature and in 
an environment with, undue fluctuations in temperature.

Labelling, . The label states (1) the name(s) of the active 
ingredient(s); (2) the total amount of the active ingredients) 
in the container except in the case of metered-dose preparation 
for inhalation); (3) that the container should be shaken before 
use; (4) the other instructions for use; (5) the date after which 

the preparation is not intended to be used; (6) the conditions 
under which it should be stored; (7) a warning that the 
container is under pressure and that it must not be punctured, 
broken or incinerated even when apparently empty; (8) the 
statement “Warning. Keep away from children”.

In the case of metered-dose aerosols and pressurized metered 
dose inhalers, the label states in addition (I) the total number 
of deliveries available from the container; (2) the amount of 
active ingredient(s) released each time the valve is actuated.

In the case of dry powder inhalers the label on the container 
states (1) the date after which the dry powder inhaler is not 
intended to be used; (2) the conditions under which the powder 
for Inhalation should be stored. Where the powder for 
Inhalation is supplied in a capsule, the label also states; (3) 
the quantity of the active ingredient contained in each capsule; 
(4) that the capsules are intended for use in an inhaler and are 
not to be swallowed.

Information on use of the preparation provided in the pack 
shall include (1) the direction for correct use of the aerosol; 
(2) a warning that the container may explode if punctured, 
exposed to excessive heat or direct sunlight; (3) the directions 
for the disposal of the used or partly-used container.

Preparations to be converted into vapour

Preparations intended to be converted into vapour are liquids, 
solutions, suspensions, emulsions, or semi-solid or solid 
preparations. They are usually added to hot water and the 
vapour generated is inhaled.

Liquid preparations for nebulisation

Liquid preparations for nebulisation are solutions, 
suspensions or emulsions intended to be converted into 
aerosols by nebulisers.

Liquid preparations for nebulisation in concentrated form are 
diluted to the prescribed volume with the prescribed liquid 
before use. Liquid preparations for nebulisation may also be 
prepared from powders by reconstitution in the prescribed 
liquid.

The pH of liquid preparations for nebulisation is not lower 
than 3 and not higher than 10.

Liquid preparations for nebulisation supplied in multi-dose 
containers may contain a suitable antimicrobial preservative 
at a suitable concentration except where the preparation itself 
has adequate antimicrobial properties.

Liquid preparations for nebulisation supplied in multi-dose 
containers that do not contain an antimicrobial preservative, 
and where the preparation itself does not have adequate 
antimicrobial properties, are sterile and are supplied in 
containers preventing microbial contamination of the contents 
during storage and use.
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Liquid preparations for nebulisation supplied in single-dose 
containers are sterile and preservative-free, unless otherwise 
justified and authorised.

Nebulisers are devices that convert liquids into aerosols by 
high-pressure gases, ultrasonic vibration, and extrusion 
through a mesh or other methods. They allow the dose to be 
inhaled at an appropriate active-substance delivery rate over 
an extended period of time involving consecutive inhalations 
and with a particle size that allows deposition of the preparation 
in the lungs.

Nebulisers may be breath-triggered or use other means to 
synchronise or modify the nebuliser operation with the 
patient’s breathing.

Production

The active substance delivery rate, the total active substance 
delivered and the particle per droplet-size distribution are 
determined using the methods described in Preparations for 
nebulisation: characterisation. Where justified and authorised, 
different apparatus and procedures may be used.

Tests

Prepare the liquid preparation for nebulisation as directed in 
the instructions to the patient.

Uniformity of content (2.5.4). The test is applicable to 
Nebulisers that contain less than 10 mg or less than 10 per 
cent of active ingredient. For Nebulisers containing more than 
one active ingredient, carry out the test for each active 
ingredient that corresponds to the above conditions.

The test for uniformity of content should be carried out only 
after the content of active ingredient(s) in a pooled sample of 
the nebulisers has been shown to be within accepted limits of 
stated content.

Uniformity of weight (2.5.3). This test is not applicable to 
Nebulisers that are required to comply with the test for 
Uniformity of content for all the active ingredients.

Weigh individually the contents of 20'containers, emptied as 
completely as possible, and determine the average weight; 
not more than two of the individual weights deviate from the 
average weight by more than 10 per cent and none deviate by 
more than 20 per cent. ....

Aerodynamic assessment of nebulised aerosols

For liquid preparations for nebulisation that are suspensions, 
determine fine-particles mass using an apparatus and 
procedure described in preparations for nebulisation: 
characterization. Where justified and authorised, a different 
apparatus and procedure may be used. .

Pressurised metered-dose preparations for inhalation

Pressurised metered-dose preparations for inhalation are 
solutions, suspensions or emulsions supplied in containers 
equipped with a metering valve and which are held under 
pressure with (a) suitable propellant(s), which can act also as 
a solvent.

The delivered dose is the dose delivered from the inhaler. For 
some preparations the dose has been established as a metered 
dose. The metered dose is determined by adding the amount 
deposited on the inhaler to the delivered dose. It may also be 
determined directly.

Production
The size of aerosol particles to be inhaled is controlled so that 
a consistent portion is deposited in the lungs. The fine-particle 
characteristics of pressurised metered-dose preparations for 
inhalation are determined using the method described 
in Preparations for inhalation: aerodynamic assessment of fine 
particles.

Tests
For breath-triggered pressurised metered-dose inhalers, the 
test conditions described below may need to be modified to 
ensure that actuation occurs for the inhaler under test.

Prepare the inhaler as directed in the instructions to the 
patient.

Uniformity of delivered dose

Pressurised metered-dose inhalers usually operate in a valve.- 
down position. For inhalers that operate in a valve-up position, 
an equivalent test is applied using methods that ensure the 
complete collection of the delivered dose.

The dose collection apparatus must be capable of 
quantitatively capturing the delivered dose.
The following apparatus (Fig. 1) and procedure may be used. 
The apparatus consists of a filter-support base with an open­
mesh filter-support, such as a stainless steel screen, a collection 
tube that is clamped or screwed to the filter-support base, and 
a mouthpiece adapter to ensure an airtight seal between the 
collection tube and the mouthpiece. Use a mouthpiece adapter 
that ensures that the front face of the inhaler mouthpiece is 
flush with the front face or the 2.5 mm indented shoulder of 
the sample collection tube, as appropriate. The wacuum 
connector is connected to a system comprising a vacuum 
source and a flow regulator. The source is adjusted to draw air 
through the complete assembly, including the filter and the 
inhaler to be tested, at 28.3 litres per minute (±5 per cent); Air 
should be drawn continuously through the apparatus to avoid 
loss of the active substance into the atmosphere. The filter­
support base is designed to accommodate 25 mm diameter 
filter disks. The filter disk and other materials used in the
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Fig. 1: Dose collection apparatus for pressurized metered-dose inhalers

construction of the apparatus must be compatible with the 
active substance and solvents that are used to extract the 
active substance from the filter. One end of the collection tube 
is designed to hold the filter disk tightly against the filter­

support base. When assembled, the joints between the 
components of the apparatus are airtight so that when a 
vacuum is applied to the base of the filter, all of the air drawn 
through the collection tube passes through the inhaler.
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Unless otherwise prescribed in the instructions to the patient, 
shake the inhaler for 5 seconds and discharge I delivery to 
waste. Discharge the inverted inhaler into the apparatus, 
depressing the valve for a sufficient time to ensure complete 
discharge. Repeat the procedure until the numbers of deliveries 
that constitute the minimum recommended dose have been 
sampled. Quantitatively collect the contents of the apparatus 
and determine the amount of active substance.
Repeat the procedure for a further 2 doses.
Discharge the inhaler to waste, waiting not less than 5 seconds 
between actuations, until (n/2) + 1 deliveries remain, where n is 
the number of deliveries stated on the label. Collect 4 doses 
using the procedure described above.
Discharge the inhaler to waste, waiting not less than 5 seconds 
between actuations, until 3 doses remain. Collect these 3 doses 
using the procedure described above.
For preparations containing more than 1 active substance, 
carry out the test for uniformity of delivered dose for each 
active substance.
Unless otherwise justified and authorised, the preparation 
complies with the test if 9 out of 10 results lie between 75 per 
cent and 125 per cent of the average value and all lie between 
65 per cent and 135 per cent. If 2 or 3 values lie outside the 
limits of 75 per cent to 125 per cent, repeat the test for 2 more 
inhalers. Not more than 3 ofthe 30 values lie outside the limits 
of 75 per cent to 125 per cent and no value lies outside the 
limits of 65 per cent to 135 per cent. Unless otherwise 
authorised, the mean value must be between 85 per cent and 
115 percent ofthe label claim for delivered dose.

Fine particle dose

Using an apparatus and procedure described in Preparations 
for inhalation: aerodynamic assessment of fine 
particles (apparatus B, C or D), calculate the fine particle dose.

Number of deliveries per inhaler

Take 1 inhaler and discharge the contents to waste, actuating 
the valve at intervals of not less than 5 seconds. The total 
number of deliveries so discharged from the inhaler is not less 
than the number stated on the label (this test may be combined 
with the test for uniformity of delivered dose).

Leak rate

Take a suitable number of containers, for example 1 container, 
remove any labels and record the date and time to the nearest 
half hour. Weigh the container to the nearest milligram and 
record the mass (MJ in milligrams. Allow the containers to 
stand in an upright position at a temperature of 25.0 ± 2.0° for 
not less than 3 days, and again weigh the container, recording 
the mass (M2) in milligrams, and recording the date and time to 
the nearest half hour. Determine the time (T), in hours, during 
which the container was under test..

Calculate the total loss of mass, in milligrams, over the entire 
i shelflife (D), in months, ofthe container, using the following 
expression:

730 x D
---- ------ x(Mj -M2)

Unless otherwise justified, the preparation complies if the total 
loss of mass over the entire shelflife is not more than 10 per 
cent (m/m) ofthe nominal fill mass ofthe container.

Non-pressurised metered-dose preparations for inhalation

Non-pressurised metered-dose preparations for inhalation are 
solutions, suspensions or emulsions for use with inhalers 
that convert liquids into aerosols using single or multiple liquid 
jets, ultrasonic vibration or other methods. The volume of 
liquid to be converted into an aerosol is pre-metered or metered 
by the inhaler so that the dose delivered from the inhaler can 
be inhaled with 1 or more inspirations.

Non-pressurised metered-dose preparations for inhalation 
supplied in multidose containers may contain a suitable 
antimicrobial preservative at a suitable concentration except 
where the preparation itself has adequate antimicrobial 
properties.

Non-pressurised metered-dose preparations for inhalation 
supplied in multidose containers that do not contain an 
antimicrobial preservative, and where the preparation itself 
does not have adequate antimicrobial properties, are sterile 
and are supplied in containers preventing microbial 
contamination of the contents during storage and use.

Non-pressurised metered-dose preparations for inhalation 
supplied in single-dose containers are sterile and preservative- 

' free, unless otherwise justified and authorised.

Production

The size of aerosol particles to be inhaled is controlled so that 
a consistent portion is deposited in the lung. The fine-particle 
characteristics of non-pressurised metered-dose preparations 
for inhalation are determined using the method described in 
Preparations for inhalation: aerodynamic assessment of fine 
particles. Alternatively, laser diffraction analysis may be used, 
when properly validated against method (apparatus B, C 
or D).

Tests

For breath-triggered non-pressurised metered-dose inhalers, 
the test conditions described below may need to be modified 
to ensure that actuation occurs for:the inhaler under test.

Prepare the inhaler as directed in the instructions to the 
patient.
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Uniformity of delivered dose

The dose collection apparatus must be capable of 
quantitatively capturing the delivered dose. The apparatus 
described in the test for uniformity of. delivered dose for 
pressurised metered-dose preparations may be used.

Discharge the inhaler into the apparatus. Repeat the procedure 
until the number of deliveries that constitute the minimum 
recommended dose have been sampled. Quantitatively collect 
the contents of the apparatus and determine the amount of 
active substance.

Repeat the procedure for a further 2 doses.

Discharge the inhaler to waste until (n/2) +1 deliveries remain, 
where n is the number of deliveries stated on the label. Collect 
4 doses using the procedure described above.

Discharge the inhaler to waste until 3 doses remain. Collect 
these 3 doses using the procedure described above.

For preparations containing more than 1 active substance, 
carry out the test for uniformity of delivered dose for each 
active substance.

Unless otherwise justified and authorised, the preparation 
complies with the test if 9 out of 10 results lie between 75 per 
cent and 125 per cent of the average value and all lie between 
65 per cent and 135 per cent. If 2 or 3 values lie outside the 
limits of 75 per cent to 125 per cent, repeat the test for 2 more 
inhalers. Not more than 3 ofthe 30 values lie outside the limits 
of 75 per cent to 125 per cent and no value lies outside the 
limits of 65 per cent to 135 per cent.

Where justified and authorised, another apparatus and 
procedure may be used.

Fine particle dose

Using an apparatus and procedure described in Preparations 
for inhalation: aerodynamic assessment of fine particles 
(apparatus B, C or D), calculate the fine particle dose. Use the 
same procedure as for pressurised inhalers with appropriate 
adaptation of the methodology to non-pressurised inhalers. 
Depending on the characteristics of the non-pressurised 
metered-dose preparations for inhalation, relative humidity 
and/or temperature may need to be controlled during the test.

Number of deliveries per inhaler

Take 1 inhaler and discharge the contents to waste. The total 
number of deliveries so discharged from the inhaler is not less 
than the number stated on the label (this test may be combined 
with the test for uniformity of delivered dose).

Inhalation powders

Inhalation powders are supplied in single-dose or multidose 
containers. To facilitate their use, active substances may be 

combined with a suitable carrier. They are administered by 
powder inhalers. For pre-metered inhalers, the inhaler is loaded 
with, powders pre-dispensed in capsules or other suitable 
dosage forms. For inhalers using a powder reservoir, the dose 
is created by a metering mechanism within the inhaler.

The delivered dose is the dose delivered from the inhaler. For 
some preparations, the labelled dose has been established as 
a metered dose or as a pre-dispensed dose. The metered dose 
is determined by adding the amount deposited on the inhaler 
to the delivered dose. It may also be determined directly.

Production

The size of aerosol particles to be inhaled is controlled so that 
a consistent portion is deposited in the lung. The fine-particle 
characteristics of powders for inhalation are determined using 
the method described in general chapter Preparations for 
inhalation: aerodynamic assessment of fine particles.

Tests

Prepare the inhaler as directed in the instructions to the 
patient.

Uniformity of delivered dose

The dose collection apparatus must be capable of 
quantitatively capturing the delivered dose. A dose collection 
apparatus similar to that described for the evaluation of 
pressurised metered-dose inhalers may be used provided that 
the dimensions of the tube and the filter can accommodate the 
measured flow rate. A suitable tube is defined in Table 1. 
Connect the tube to a flow system according to the scheme 
specified in Fig. 2 and Table 1.

Unless otherwise stated, determine the test flow rate and 
duration using the dose collection tube, the associated flow 
system, a suitable differential pressure meter and a suitable 
volumetric flow meter, calibrated for the flow leaving the meter, 
according to the following procedure.

Prepare the inhaler for use and connect it to the inlet of the 
apparatus using a mouthpiece adapter to ensure an airtight 
seal. Use a mouthpiece adapter that ensures that the front 
face of the inhaler mouthpiece is flush with the front face of 
the sample collection tube. Connect one port of a differential 
pressure meter to the pressure reading point P1 in Fig. 2, and 
let the other be open to the atmosphere. Switch on the pump, 
open the 2-way solenoid valve and adjust the flow control 
valve until the pressure drop across the inhaler is 4.0 kPa (40.8 
cm H2O) as indicated by the differential pressure meter. Remove 
the inhaler from the mouthpiece adapter and, without touching 
the flow control valve, connect a flowmeter to the inlet of the 
sampling apparatus. Use a flowmeter calibrated for the 
volumetric flow leaving the meter, or calculate the volumetric
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Mouthpiece 
adaptor

Vacuum 
tubing 

D

Connector 

C

Fig. 2: Apparatus for measuring the uniformity of delivered dose for powders for inhalation

Table 1 - Specifications of the apparatus used for powder for inhalation described in Fig. 2

Code Item Description

A Sample collection tube Capable of quantitatively capturing the delivered dose, e.g. dose collection tube 
similar to that described in Figure A with dimensions of34.85 mm ID x 12 cm length 
(e.g. product number XX40 047 00, Millipore Corporation, Bedford, MA 01732 with 
modified exit tube, ID > 8 mm, fitted with Gelman product number 61631), or 
equivalent.

B Filter 47 mm filter, e.g. A/E glass fibre filter (Gelman Sciences, Ann Arbor, MI 48106), or 
equivalent.

C Connector ID > 8 mm, e.g. short metal coupling, with low-diameter branch to P3

D Vacuum tubing A length of suitable tubing having an ID > 8 mm and am internal volume of 25 ± 5 ml

E 2-way'solenoid valve A 2-way, 2-port solenoid valve having a minimum airflow resistance orifice with ID 
> 8 mm and an opening time < 100 ms (e.g. type 256-A08, BurkertGmbH, D-74653. 
Ingelfingen), or equivalent.

F Vacuum pump Pump must be capable of drawing the required flow rate through the assembled 
apparatus with the powder inhaler in the mouthpiece adapter (e.g. product type 
1023, 1423 or 2565, GAST Manufacturing Inc., Benton Harbor, MI 49022), or 
equivalent. Connect the pump to the 2-way solenoid valve using short and/or wide 
(> 10 mm ID) vacuum tubing and connectors to minimize pump capacity requirements.

G . Timer Timer capable of driving the 2-way solenoid valve for the required time period (eig. 
type G814, RS Components International, Corby, NN17 9 RS, UK), or equivalent

Pl Pressure tap 2.2 mm ID, 3.1 mm OD, flush with internal surface of the sample collection tube, 
centred and burr-free, 59 mm from its inlet. The pressure tap Pl must never be open 
to the atmosphere. ;

P2,P3 Pressure measurements Differential pressure to atmosphere (Pl) or absolute pressure (P2 and P3)

H Flow control valve Adjustable regulating valve with maximum Cv>l, (eig; type 8FV12LNSS, Parker 
Hannifinplc., Barnstaple, EX31 1NP, UK), or equivalent.
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flow leaving the meter (2^,) using the ideal gas law. For a 
meter calibrated for the entering volumetric flow (Qfi, use the 
following expression:

(J _ Qin X ^0
p0-ap

Where, Po = Atmospheric pressure;
AP = Pressure drop over the meter.

If the flow rate is above 100 liters per minutes adjust the flow 
control valve to obtain a flow rate of 100 liter per minutes (± 5 
per cent). Note the volumetric airflow rate exiting the meter 
and define this as the test flow rate, Qout, in litres per minute. 
Define the test flow duration, T, in seconds so that a volume 
of 4 litre of air is drawn from the mouthpiece of the inhaler at 
the test flow rate, Qout.

Ensure that critical flow, occurs in the flow control valve by 
the following procedure: with the inhaler in place and the test 
flow rate Qolll, measure the absolute pressure on both sides of 
the control valve (pressure reading points P2 and P3 in Fig. 2); 
a ratio P3/P2 of less than or equal to 0.5 indicates critical flow; 
switch to a more powerful pump and re-measure the test flow 
rate if critical flow is not indicated.

Pre-metered inhalers. Connect the inhaler to the apparatus 
using an adapter that ensures a good seal. Draw air through 
the inhaler using the predetermined conditions. Repeat the 
procedure until the number of deliveries that constitute the 
minimum recommended dose have been sampled. 
Quantitatively collect the contents of the apparatus and 
determine the amount of active substance.

Repeat the procedure for a further 9 doses.

Device-metered inhalers. Connect the inhaler to the apparatus 
using an adapter that ensures a good seal. Draw air through 
the inhaler under the predetermined conditions. Repeat the 
procedure until the number of deliveries that constitute the 
minimum recommended dose have been sampled. 
Quantitatively collect the contents of the apparatus and 
determine the amount of active substance. Repeat the 
procedure for a further 2 doses.

Discharge the inhalerto waste until («/2) +1 deliveries remain, 
where n is the number of deliveries stated on the label. If 
necessary, store the inhaler to discharge electrostatic charges. 
Collect 4 doses using the procedure described above.

Discharge the inhaler to waste until 3 doses remain. If 
necessary, store the inhaler to discharge electrostatic charges. 
Collect 3 doses using the procedure described above.

For preparations containing more than 1 active substance, 
carry out the test for uniformity of delivered dose for each 
active substance.

Results. The preparation complies with the test if 9 out of 10 
results lie between 7 5 per cent and 125 per cent of the average 
value and all lie between 65 per cent and 135 per cent. If 2 or 3 
values lie outside the limits of 75 per cent to 125 per cent, 
repeat the test for 2 more inhalers. Not more than 3 of the 30 
values lie outside the limits of 75 per cent to 125 per cent and 
no value lies outside the limits of 65 per cent to 135 per cent.

In justified and authorised cases, these ranges may be 
extended but no value should be greater than 150 per cent or 
less than 50 per cent of the mean value. Unless otherwise 
authorized, the mean value must be between 85 per cent and 
115 per cent of the label claim for delivered dose.

Fine particle dose

Using an apparatus and procedure described in Preparations 
for inhalation: aerodynamic assessment of fine particles 
(apparatus B, C or D), calculate the fine particle dose.

Number of deliveries per inhaler for multidose inhalers

Discharge doses from the inhaler until empty, at the 
predetermined flow rate; Record the deliveries discharged. 
The total number of deliveries so discharged from the inhaler 
is not less than the number stated on the label (this test may 
be combined with the test for uniformity of delivered dose).

Preparations for Inhalation: Aerodynamic Assessment of Fine 
Particles

This test is used to determine the fine particle characteristics 
of the aerosol clouds generated by preparations for inhalation.

Unless otherwise justified and authorised, one of the following 
apparatus and test procedures is used.

Stage mensuration. Is performed periodically together with 
confirmation of other dimensions critical to the effective 
operation of the impactor.

Re-entrainment (for apparatus B and D). To ensure efficient 
particle capture, coat each plate with glycerol, silicone oil or 
similar high viscosity liquid, typically deposited from a volatile 
solvent, Plate coating must be part of method validation and 
may be omitted where justified and authorised.

Mass balance. The total mass of the active substance is not 
less than 75 per cent and not more than 125 per cent of the 
average delivered dose determined during testing for 
uniformity of delivered dose. This is not a test of the inhaler 
but it serves to ensure that the results are valid.

Apparatus A. Glass Impinger

Procedure for Nebulisers

Introduce 7 ml and 30 ml of a suitable solvent into the upper 
and lower impingement chambers, respectively.
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Connect all the component parts. Ensure that the assembly is 
vertical and adequately supported and that the jet spacer peg 
of the lower jet assembly just touches the bottom of the lower 
impingement chamber. Connect a suitable pump fitted with a 
filter (of suitable pore size) to the outlet of the apparatus. 
Adjust the air flow through the apparatus, as measured at the 
inlet to the throat, to 60 ± 5 litres per minute.

Introduce the liquid preparation for inhalation into the 
reservoir of the nebuliser. Fit the mouthpiece and connect it 
by means of an adapter to the device.

Switch on the pump of the apparatus and after 10 seconds 
switch on the nebuliser.

After 60 seconds, unless otherwise justified, switch off the 
nebuliser, wait for about 5 seconds and then switch off the 
pump of the apparatus. Dismantle the apparatus and wash the 
inner surface of the upper impingement chamber collecting 
the washings in a volumetric flask. Wash the inner surface of 
the lower impingement chamber collecting the washings in a 
second volumetric flask. Finally, wash the filter preceding the 
pump and its connections to the lower impingement chamber 
and combine the washings with those obtained from the lower 
impingement chamber. Determine the amount of active 
substance collected in each of the 2 flasks. Express the results 
for each of the 2 parts of the apparatus as a percentage of the 
total amount of active substance.

Procedure for pressurised inhalers

Place the actuator adapter in position at the end of the throat 
so that the mouthpiece end of the actuator, when inserted to a 
depth of about 10 mm, lines up along the horizontal axis of the 
throat and the open end of the actuator, which accepts the 
pressurised container, is uppermost and in the same vertical 
plane as the rest of the apparatus.
Introduce 7 ml and 30 ml of a suitable solvent into the upper 
and lower impingement chambers, respectively.

Connect all the component parts. Ensure that the assembly is 
vertical and adequately supported and that the lower jet-spacer 
peg of the lower jet assembly just touches the bottom of the 
lower impingement chamber. Connect a suitable pump to the 
outlet of the apparatus. Adjust the air flow through the 
apparatus, as measured at the inlet to the throat, to 60 ± 5 litres 
per minute.

Prime the metering valve by shaking for 5 seconds and 
discharging once to waste; after not less than 5 seconds, shake 
and discharge again to waste. Repeat a further 3 times.
Shake for about 5 seconds, switch on the pump to the 
apparatus and locate the mouthpiece end of the actuator in 
the adapter, discharge once immediately. Remove the 
assembled inhaler from the adapter, shake for not less than 
5 seconds, relocate the mouthpiece end of the actuator in the 
adapter and discharge again. Repeat the discharge sequence.

The number of discharges should be minimised and typically 
would not be greater than 10. After the final discharge wait for 
not less than 5 seconds and then switch off the pump. 
Dismantle the apparatus.

Wash the inner surface of the inlet tube to the lower 
impingement chamber and its outer surface that projects into 
the chamber with a suitable solvent, collecting the washings 
in the lower impingement chamber. Determine the content of 
active substance in this solution. Calculate the amount of 
active substance collected in the lower impingement chamber 
per discharge and express the results as a percentage of the 
dose stated on the label.

Procedure for Powder Inhalers

Introduce 7 ml and 30 ml of a suitable solvent into the upper 
and lower impingement chambers, respectively.

Connect all the component parts. Ensure that the assembly is 
vertical and adequately supported and that the jet-spacer peg 
of the lower jet assembly just touches the bottom of the lower

Dimensions in millimetres (tolerances ± I mm, unless 
otherwise prescribed)

Fig. 3: Apparatus A. Glass impinger
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impingement chamber. Without the inhaler in place, connect a Prepare the inhaler for use and locate the mouthpiece in the 
suitable pump to- the outlet of the apparatus. Adjust the air apparatus by means of a suitable adapter. Switch on the pump 
flow through the apparatus, as measured at the inlet to the for 5 seconds. Switch, off the pump and remove the inhaler.
throat,.to.60 ± 5 litres per minute.. Repeat the discharge sequence. The number of discharges

Table 2 - Component specification for apparatus A in Fig. 3

Code Item Description Dimensions*

A . . Mouthpiece adaptor Moulded rubber adapter for actuator mouthpiece.

B Throat Modified round-bottomed flask: 50 ml
ground-glass inlet socket 29/32.
ground-glass outlet cone 24/29 .

C-, ■ Neck Modified glass adapter: 
ground-glass inlet socket 24/29 '
ground-glass outlet cone
Lower outlet section of precision-bore glass tubing:

24/29

bore diameter
Selected bore light-wall glass tubing: 
external diameter

■ . ■ 14

■ ■ 17- -

D Upper impingement chamber Modified round-bottomed flask 100 nd
ground-glass inlet socket 24/29
ground-glass outlet cone ■ 24/29

E Coupling tube Medium-wall glass tubing: 
ground-glass cone
Bent section and upper vertical section:

'..14/23

external diameter 13
Lower vertical section: 
external diameter 8

F Screw thread, side-arm adaptor Plastic screw cap 28/13
Silicone rubber ring 28/11
PTFE washer
Glass screw thread:

28/11

thread size 28
Side-arm outlet to vacuum pump: 
minimum bore diameter 5

■ $ Lower j et assembly , Modified polypropylene filter holder
. connected to lower vertical section of

See Fig. 3

coupling, tube by PTFE tubing . .
Acetal circular disc with the centres of four jets 
arranged on a projected circle of diameter 5.3 mm 
with an integral jet spacer peg:

10

peg diameter 2
peg protrusion 2

H Lower impingement chamber Conical flask 250 ml

ground-glass inlet socket 24/29

^Dimensions ini millimetres, unless otherwise stated.
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should be minimised and typically would not be greater 
than 10. Dismantle the apparatus. Wash the inner surface of 
the inlet tube to the lower impingement chamber and its outer 
surface that projects into the chamber with a suitable solvent, 
collecting the washings in the lower impingement chamber. 
Determine the content of active substance in this solution. 
Calculate the amount of active substance collected in the lower 
impingement chamber per discharge and express the results 
as a percentage of the dose stated on the label.

Apparatus B. Andersen Cascade impactor

The Andersen 1ACFM non-viable cascade impactor consists 
of 8 stages together with a final filter. Material of construction 
may be aluminium, stainless steel or other suitable material. 
The stages are clamped together and sealed with, O-rings.. 
Critical dimensions applied by the manufacturer of apparatus B 
are provided in Table 3. In use, some occlusion and wear of 
holes will occur. In-use mensuration tolerances need to be 
justified. In the configuration used for pressurised inhalers 
(Fig. 4) the entry cone of the impactor is connected to an 
induction port (Fig. 9). A suitable mouthpiece adapter is used

Fig, 4: Apparatus B. Andersen cascade impactor used for 
pressurised inhalers

to provide an airtight seal between the inhaler and the induction 
port. The front face of the inhaler mouthpiece must be flush 
with the front face bf the induction port.

In the configuration for powder inhalers, a pre-separator is 
placed above the top stage to collect large masses of non- 
respirable powder. It is connected to the induction port as 
shown in Fig. 5. To accommodate high flow rates through the 
impactor, the outlet nipple, used to connect the impactor to 

. the vacuum system is enlarged to have an internal diameter of 
greater than or equal to 8 mm.

Table 3 - Critical dimensions for Apparatus B

Description Number Dimension (mm)

Stage 0 nozzle diameter 96 2.55 ±0.025

Stage 1 nozzle diameter 96 1.89 ±0.025

Stage 2 nozzle diameter 400 0.914±0.0127

Stage 3 nozzle diameter 400 0.711 ±0.0127
Stage 4 nozzle diameter 400 0.533±0.0127

Stage 5 nozzle diameter 400 0.343 ±0.0127
Stage 6 nozzle diameter 400 ' 0^254±0.0127

Stage 7 nozzle diameter 201 0.254 ±0.0127

Procedure for pressurised inhalers

Assemble the Andersen impactor with a suitable filter in place. 
Ensure that the system is airtight. In that respect, follow the 
manufacturer’s instructions. Place a suitable mouthpiece 
adapter in position at the end ofthe induction port so that the 
mouthpiece end of the actuator, when inserted, lines up along 
the horizontal axis of the induction port and the inhaler unit is 
positioned in the same orientation as the intended use. Connect 
a suitable pump to the outlet of the apparatus and adjust the 
air flow through the apparatus, as measured at the inlet to the 
induction port, to 28.3 litres per minute (± 5 per cent). Switch 
off the pump.

Unless otherwise prescribed in the patient instructions shake 
the inhaler for 5 seconds and discharge one delivery to waste. 
Switch on the pump to the apparatus, locate the mouthpiece 
end of the actuator in the adapter and discharge the inverted 
inhaler into the apparatus, depressing the valve for a sufficient 
time to ensure complete discharge. Wait for 5 seconds before 
removing the assembled inhaler from the adapter. Repeat the 
procedure. The number of discharges should be minimised 
and typically would not be greater than 10. The number of 
discharges is sufficient to ensure an accurate and precise 
determination of the fine particle dose. After the final discharge, 
wait for 5 seconds and then switch off the pump.

Dismantle the apparatus. Carefblly remove the filter and extract 
the active substance into an aliquot of the solvent. Remove
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Material: aluminium, stainless steel 
or other suitable material.

Except where noted, all edges to be broken 
and burrs removed.

Surface to be clean machine - tooled finish.

Interior bore surface roughness Ra 
approx. 0.4 pm.

O-ring: nominal dimensions: ID 29 mm, 
OD 32 mm, width 1.8 mm.

— Do not break edge

(Dimensions in millimetres, unless otherwise stated)

Fig. 5: Connection of the induction port to the preseparator of the Andersen cascade impactor

the induction port and mouthpiece adapter from the apparatus 
and extract the active substance into an aliquot ofthe solvent. 
Extract the active substance from the inner walls and the 
collection plate of each of the stages of the apparatus into 
aliquots of solvent.

Using a suitable method of analysis, determine the quantity 
of active substance contained in each of the aliquots of 
solvent.

Calculate the fine particle dose (see Calculations).

Procedure for powder inhalers

The aerodynamic cut-off diameters of the individual stages 
of this apparatus are currently not well-established at flow 
rates other than 28.3 litres per minute.

Users must justify and validate the use ofthe impactor in the 
chosen conditions, when flow rates different from 28.3 litres 
per minute are selected.

Assemble the Andersen impactor with the pre-separator and 
a suitable filter in place and ensure that the system is airtight. 
Depending on the product characteristics, the pre-separator 
maybe omitted, where justified and authorised. Stages 6 and 7 
may also be omitted at high flow rates, if justified. The pre­
separator may be coated in the same way as the plates or may 
contain 10 ml of a suitable solvent. Connect the apparatus to 
a flow system according to the scheme specified in Fig. 10 and 
Table 6.
Unless otherwise defined, conduct the test at the flow 
rate, Qout, used in the test for uniformity of delivered dose 
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drawing 4 litres of air from the mouthpiece of the inhaler and 
through the apparatus.

Connect a flow meter to the induction port. Use a flow meter 
calibrated for the volumetric flow leaving the meter, or calculate 
the volumetric flow leaving the meter ((?0„f) using the ideal gas 
law. For a meter calibrated for the entering volumetric flow 
(Q;„), use the following expression:

O - Qm X ^0
PQ - AP

Where, Po = Atmospheric pressure;
AP = Pressure drop over the meter.

Adjust the flow control valve to achieve steady flow through 
the system at the required rate, Qoal (± 5 per cent). Ensure that 
critical flow occurs in the flow control valve by the procedure 
described for Apparatus C. Switch off the pump.

Prepare the powder inhaler for use according to the patient 
instructions. With the pump running and the 2-way solenoid 
valve closed, locate the mouthpiece of the inhaler in the 
mouthpiece adapter. Discharge the powder into the apparatus 
by opening the valve for the required time, T (± 5 per cent). 
Repeat the discharge sequenced The number of discharges 
should be minimised and typically would not be greater 
than 10. The number of discharges is sufficient to ensure an 
accurate and precise determination of fine particle dose.

Dismantle the apparatus. Carefully remove the filter and extract .• 
the active substance into an aliquot .of the solvent. Remove 
the pre-separator, induction port and mouthpiece adapter from 
the apparatus and extract the active substance into an aliquot 
of the solvent. Extract the active substance from the inner 
walls and the collection plate of each of the stages of the 
apparatus into aliquots of solvent.

Using a suitable method of analysis, determine the quantity 
of active substance contained in each of the aliquots of 
solvent.

Calculate the fine particle dose (see Calculations).

Apparatus C. Multi-stage liquid impinger

The multi-stage liquid impinger consists of impaction stages 
1 (Pre-separator), 2,3 and 4 and an integral filter stage (stage 
5) (see Fig. 6/8). An impaction stage comprises ah upper 
horizontal metal partition wall (B) through which a metal inlet 
jet tube (A) with its impaction plate (D) is protruding. A glass 
cylinder (E) with sampling port (F) forms the vertical wall of 
the stage, and a lower horizontal metal partition wall (G) 
through which the tube (H) connects to the next lower stage. 
The tube into Stage 4 (U) ends in a multi-jet arrangement. The 
impaction plate (D) is secured in a metal frame (J) which is 
fastened by 2 wires (K) to a sleeve (L) secured on the jet tube. 
The horizontal face of the collection plate is perpendicular to 

the axis of the jet tube and centrally aligned. The upper surface 
of the impaction plate is slightly raised above the edge of the 
metal frame. A recess around the perimeter of the horizontal 
partition wall guides the position of the glass cylinder. The 
glass cylinders are sealed against the horizontal partition walls 
with gaskets (M) and clamped together by 6 bolts (N). The 
sampling ports are sealed by stoppers. The bottom-side of 
the lower partition wall of Stage 4 has a concentrical protrusion 
fitted with a rubber O-ring (P) which seals against the edge of 
a filter placed in the filter holder. The filter holder (R) is 
constructed as a basin with a concentrical recess in which a 
perforated filter support (S) is flush-fitted. The filter holder is 
dimensioned for 76 mm diameter filters. The assembly of 
impaction stages is clamped onto the filter holder by 2 snap­
locks (T). Connect an induction port (see Fig. 9) onto the 
stage 1 inlet jet tube of the impinger. Arubber O-ring on the jet 
tube provides an airtight connection to the induction port. A 
suitable mouthpiece adapter is used to provide an airtight

Stage 5 

{pre-sofwata)

Stage 2

Stag® 3

StagM - ■ ..

Stage 5 (fitter}

Outlet ' '

Fig. 6: Multi-stage liquid impinger.
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Fig. 7: Details of jet tube and impaction plate. Inserts show end of multi-jet tube U leading to stage 4. 
(Numbers and lowercase letters refer to Table 5 and uppercase letters refer to Fig. 6)

seal between the inhaler and the induction port. The front 
face of the inhaler? mouthpiece must be flush with the front 
face of the induction port. ,

Procedure for pressurised inhalers

Dispense 20 ml of a solvent, capable of dissolving ihe active 
substance into each of stages 1 to 4 and replacethe.stoppers.

Tilt the apparatus to wet the stoppers, thereby neutralising 
electrostatic charge. Place a suitable filter capable of 
quantitatively collecting the active substance in stage 5 and 
assemble the apparatus. Place a suitable mouthpiece adapter 
in position at the end of the induction port so that the 
mouthpiece end of the actuator, when inserted, lines up along 
the horizontal axis of the induction port and the inhaler is 
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positioned in the same orientation as intended for use. Connect 
a suitable vacuum pump to the outlet of the apparatus and 
adjust the air flow through the apparatus, as measured at the 
inlet to the induction port, to 30 litres per minute (± 5 per cent). 
Switch off the pump.

Unless otherwise prescribed in the patient instructions shake 
the inhaler for 5 seconds and discharge 1 delivery to waste. 
Switch on the pump to the apparatus, locate the mouthpiece 
end of the actuator in the adapter and discharge the inhaler 
into the apparatus, depressing the valve for a sufficient time 
to ensure complete discharge. Wait for 5 seconds before 
removing the assembled inhaler from the adapter. Repeat the 
procedure. The number of discharges should be minimised 
and typically would not be greater than 10. The number of 
discharges is sufficient to ensure an accurate and precise 
determination of the fine particle dose. After the final discharge, 
wait for 5 seconds and then switch off the pump.

Dismantle the filter stage of the apparatus. Carefully remove 
the filter and extract the active substance into an aliquot of 
the solvent. Remove the induction port and mouthpiece 
adapter from the apparatus and extract the active substance 
into an aliquot of the solvent. If necessary, rinse the inside of 
the inlet jet tube 10 stage 1 with solvent, allowing the solvent 
to flow into the stage. Extract the active substance from the 
inner walls and the collection plate of each of the 4 upper 
stages of the apparatus into the solution in the respective 
stage by carefully tilting and rotating the apparatus, observing 
that no liquid transfer occurs between the stages.

Using a suitable method of analysis, determine the quantity 
of active substance contained in each of the aliquots of 
solvent.

Calculate the fine particle dose (sec Calculations).

(Dimensions in millimetres, unless otherwise stated)

Fig. 8: Details of the filter stage (stage 5). Numbers refer to dimensions 
(> 0 = diameter). Uppercase letters refer to Table 4. ' ■

Table 5 - Dimensions1 of jet tube with impaction plate

Type Code2 Stage

1

Stage

2

Stage

3

Stage

4

Filter 
stage 

5

Distance 1 9.5 
(-.0+.5)

5.5 
(-.0+.5)

4.0 
(-.0+.5)

6.0 
(-.0+.5)

n.a

Distance 2 26 . 31 33 30.5 0

Distance 3 8 5 5 5 5

Distance 4 3 3 3 3 n.a

Distance 5 0 3 3 3 3

Distance 63 20 25 25 25 25

Distance 7 n.a n.a n.a 8.5 n.a

Diameter c 25 14 8.0
(±■1)

21 14

Diameter d 50 30 20 30 n.a

Diameter e 27.9 16.5 10.5 23.9 n.a

Diameter f 31.75 
(.0+.5)

22 14 31 22

Diameter g 25.4 21 13 30 21

Diameter h n.a n.a n.a 2.70 
(±.5)

n.a

Diameter J n.a n.a n.a 6.3 n.a

Diameter k n.a n.a n.a 12.6 n.a

Radius4 r 16 22 27 28.5 0

Radius s 46 46 46 46 n.a

Radius t n.a 50 ■ 50 50 50

Angle w 10° 53° 53° 53° 53°

Angle u n.a n.a n.a 45° n.a

Angle V n.a n.a n.a 60P n.a

‘Measures in millimeters' with tolerances according to ISO 2768-m 
unless otherwise stated,
“Refer to Fig. 7
^Including gasket
Relative centreline of stage compartment.
n.a. = not applicable

Procedure for powder inhalers

Place a suitable low resistance filter capable of quantitatively 
collecting the active substance in stage 5 and assemble the 
apparatus. Connect the apparatus to a flow system according 
to the scheme specified in Fig. 10 and Table 6. Unless otherwise 
defined, conduct the test at the flow rate, Qout, used in the test 
for uniformity of delivered dose, drawing 4 litre of air from the 
moulhpiece of the-inhaler and through the apparatus. : :
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Table 4 - Components specification in for apparatus C in Fig. 6/8

Code* Item Description Dimensions**

A, H Jet tube Metal tube screwed onto partition wall sealed 
by gasket (C), polished inner surface See Fig. 7

B,G Partition Wall Circular metal plate
-Diameter 120
- thickness See Fig. 7

C Gasket e.g. PTFE to fit jet tube

D Impaction Plate Porosity 0 sintered-glass disk . See Fig. 7

E Glass Cylinder Plane polished cut glass tube: 
. - height, including gaskets • 46
- outer diameter 100
- wall thickness 3.5
- sampling port (F) diameter 18
- stopper in sampling port ISO 24/25

J Metal frame L-profiled circular frame with slit 
- inner diameter to fit impaction plate
- height 4
- thickness of horizontal section 0.5
- thickness of vertical section 2

K Wire Steel wire interconnecting metal frame and 
sleeve (2 for each frame)
- diameter 1

L Sleeve Metal sleeve secured on jet tube by screw 
- inner diameter to fit jet tube
- height 6
- thickness 5

M Gasket e.g. silicone to fit glass cylinder

N Bolt Metal bolt with nut (6 pairs) 
- length 205
- diameter 4

P O-ring Rubber O-ring
- diameter x thickness 66.34x2.62

Q O-ring Rubber O-ring
- diameter x thickness 29.1x1.6

R Filter holder Metal housing with stand and outlet See Fig. 8

S Filter support Perforated sheet metal 
- diameter 65
- hole diameter 3
- distance between holes (centre-points) 4

T Snap-locks

U Multi-jet tube Jet tube (H) ending in multi-jet arrangement. See inserts Fig. 7

* Refers to Fig. 6.
** Measures in millimeters with tolerances according to iso 2768-m unless otherwise stated.
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Drill, counter-bore and tap 
for an M-4 cap screw.
Note: use minimum clearance

Isometric view of induction port

Note:

1. Material may be aluminium, stainless steel or other suitable material.

2. Machine from 38 mm bar stock.

3. Bore 19 mm hole through bar. •

4. Cut tube to exact 45° as shown.

5. The inner bores and tapers should be smooth - surface roughness Ra approx. 0.4pm.

6. Mill joining cads ofstockto provide a liquid tight leak-free seal..

7. Set up a holding fixture for aligning the inner 19 mm bore and,for drilling and tapping M4 x 0.7 threads. There must be virtually no 
mismatch of the inner bores in the miter joint.

"J ': ’ (Dimensions in millimetres, 'unless otherwise stated)

Fig.9: Induction port ...
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Connect a flow meter to the induction port. Use a flow meter 
calibrated for the volumetric flow leaving the meter, or calculate 
the volumetric flow leaving the meter (Qout) using the ideal gas 
law.' For a meter, calibrated for the entering volumetric flow 
(Qin), use the following expression:

O „ Qin X ^0
A , ~m“ ■ Po -AP . . .

Where, TV = Atmospheric pressure;
AP = Pressure drop over the meter.

Adjust the flow control valve to achieve steady flow; through 
the system at the required rate, Qout (± 5 per cent). Switch off 
the pump. Ensure that critical flow occurs in the flow control 
valve by the following procedure.

With the inhaler in place and the test flow rate established, 
measure the absolute pressure on both sides ofthe control 
valve (pressure.reading points P2 and P3 in Fig. 10). Aratio 
P3/P2 of less than or equal to 0.5 indicates critical flow. Switch 
to a more powerful pump and re-measure the test flow rate if 
critical flow is not indicated.

Dispense 20 ml of a solvent, capable of dissolving the active 
substance into each of the 4 upper stages of the apparatus 

and replace the Stoppers. Tilt the apparatus to wet the stoppers^ 
thereby neutralising electrostatic charge. Place a suitable 
mouthpiece adapter in position at the end of the induction 
port.’

Prepare the powder inhaler for use according to patient 
instructions. With the pump running and the 2-way solenoid 
valve closed, locate the mouthpiece of the inhaler in the

A B

Fig. 10: Experimental set-up for testing powder inhalers

Table 6 - Component specification for set-up in Fig. 10

Code Item Description

A Connector ID > 8 mm, e.g., short metal coupling with low-diameter branch to P3.

B Vacuum tubing A length of suitable tubing having an ID > 8 mm and an internal volume 
of 25 ± 5 ml.

C 2-way solenoid valve A 2-way, 2-port solenoid valve having a minimum airflow resistance 
orifice with ID > 8 mm and an opening time < 100 ms. (e.g. type 256 - 
A08), Burkert GmbH, D-74653 Ingelfingen), or equivalent.

D Vacuum pump Pump must be capable of drawing the required flow rate through the 
assembled apparatus with the powder inhaler in the mouthpiece adapter 
(e.g. product type 1023,1423 or 2565, Gast Manufacturing Inc., Benton 
Harbor, MI 49022), or equivalent. Connect the pump to the 2-way 
solenoid valve using short and / or wide (ID >10 mm) vacuum tubing 
and connectors to minimize pump capacity requirements.

G Timer Timer capable to drive the 2-way solenoid valve for the required duration 
(e.g. type G814, RS components International, Corby, NN 17 9RS, UK), 
or equivalent.

P2,P3 Pressure measurements Determine under steady-state flow condition with an absolute pressure 
transducer.

F Flow control valve Adjustable regulating valve with maximum Cv, > 1, (e.g. type 8FV12LNSS, 
Parker Hannifin plc., Barnstaple, EX311 NP, UK), or equivalent.
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mouthpiece adapter. Discharge the powder into the apparatus 
by opening the valve for the required time, T (± 5 per cent). 
Repeat the procedure., The number of discharges should be 
minimised and typically would not greater than 10. The number 
of discharges is sufficient to ensure an accurate and precise 
determination of fine particle dose.

Dismantle the filter stage of the apparatus. Carefully remove 
the filter and extract the active substance into an aliquot of 
the solvent. Remove the induction port and mouthpiece 
adapter from the apparatus and extract the active substance 
into an aliquot of the solvent. If necessary, rinse the inside of 
the inlet jet tube to stage 1 with solvent, allowing the solvent 
to flow into the stage. Extract the active substance from the 
inner walls and the collection plate of each of the 4 upper 
stages of the apparatus into the solution in the respective 
stage by carefully tilting and rotating the apparatus, observing 
that no liquid transfer occurs between the stages.

Using a suitable method of analysis, determine the amount of 
active substance contained in each of the aliquots of solvent.

Calculate the fine particle dose (see Calculations).
Inductionport

Apparatus D. Cascade impactor with 7 Stages and a Micro 
orifice collector (MOC)

Apparatus D is a cascade impactor with 7 stages and a micro- 
orifice collector (MOC). Over the flow rate range of 30 litre per 
minutes to 100 litres per minutes the 50 per cent efficiency cut­
off diameters (D50 values) range between 0,24 pm to 11.7 pm, 
evenly spaced on a logarithmic scale. In this flow range, there 
are always at least 5 stages with D50 values between 0.5 pm 
and 6.5 pm. The collection efficiency curves for each stage are 
sharp and minimise overlap between stages,
Material of construction may be aluminium, stainless steel or 
other suitable material
The impactor Configuration has removable impaction cups 
with all the cups in one plane (Fig. 11/14). There’are 3 main 
sections to the impactor; the bottom frame that holds the 
impaction cups, the seal body that holds the jets and the lid 
that contains the interstage passageways (Fig. 11/12). Multiple 
nozzles are used at all but the first stage (Fig. 13). The flow 
passes through the impactor in a saw-tooth pattern.
Critical dimensions are provided in Table 7. :

Clamping mechanism

Fig. 11: Apparatus D (Shown with the pre-separator in place)
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Fig. 12: Apparatus D showing component parts

Table 7- Critical dimensions for apparatus D

Description Dimension (mm)

Pre-separator (dimension a - see Fig. 15) 12.8 ±0.05

Stage 1 * Nozzle diameter 14.3 ±0.05

Stage 2* Nozzle diameter 4.88 ±0.04

Stage 3 * Nozzle diameter 2.185 ±0.02

Stage 4* Nozzle diameter 1.207±0.01

Stage 5 * Nozzle diameter 0.608 ±0.01

Stage 6* Nozzle diameter 0.323 ±0.01

Stage 7* Nozzle diameter 0.206±0.01

MOC* Approx. 0.070

Cup depth (dimension b- see Fig. 14) 14.625 ±0.10

Collection cup surface roughness (Ra) 0.5-2 pm

Stage 1 nozzle to seal body distance** - 
dimension C 0 ±1.18

Stage 2 nozzle to seal body distance** - 
dimension C 5.236 ±0.736 ■

Stage 3 nozzle to seal body distance** - 
dimension C ,8.445 ±0.410

Stage 4 nozzle to seal body distance** - 
dimension C 11.379 ±0.273

Stage 5 nozzle to seal body distance** - 
dimension C 13.176 ±0.341

Stage 6 nozzle to seal body distance** - 
dimension C 13.999±0.071

Stage 7 nozzle to seal body distance** - 
dimension C 14.000 ±0.071

MOC nozzle to seal body distance** - 
dimension C 14.429 to 14.571

*See Fig. 13,

**See Fig. 14.

In routine operation, the seal body and lid are held together as 
a single assembly. The impaction cups are accessible when 
this assembly is opened at the end of an inhaler test. The cups 
are held in a support tray, so that all cups can be removed from 
the impactor simultaneously by lifting out the tray.

An induction port with internal dimensions (relevant to the 
airflow path) defined in Fig. 9 connects to the impactor inlet. A 
pre-separator can be added when required, typically with 
powder inhalers,-and connects between the induction port 
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and the impactor. A suitable mouthpiece adapter is used to 
provide an airtight seal between the inhaler and the induction 
port.

Apparatus D contains a terminal Micro-Orifice Collector 
(MOC) that for most formulations will eliminate the need for a 
final filter as determined by method validation. The MOC is an 
impactor plate with nominally 4032 holes, each approximately 
70 pm in diameter. Most particles not captured on stage 7 of 
the impactor will be captured on the cup surface below the 
MOC. For impactors operated at 60 liter per minutes, the MOC 
is capable of collecting 80 per cent of 0.14 pm particles. For 
formulations with a significant fraction of particles not captured 
by the MOC, there is an optional filter holder that can replace 
the MOC or be placed downstream of the MOC (a glass fibre; 
filter is suitable).

Procedure for pressurised inhalers

Place cups into the apertures in the cup tray. Insert the cup. 
tray into the bottom frame, and lower into place. Close the 
impactor lid with the seal body attached and operate the handle 
to lock the impactor together so that the system is airtight.

Connect an induction port with internal dimensions defined 
in Fig. 9 to the impactor inlet. Place a suitable mouthpiece 
adapter in position at the end of the induction port so that the 
mouthpiece end of the actuator, when inserted, lines up along 
the horizontal axis of the induction port. The front face of the 
inhaler mouthpiece must be flush with the front face of the 
induction port. When attached to the mouthpiece adapter, the 
inhaler is positioned in the same orientation as intended for 

use. Connect a suitable pump to the outlet of the apparatus 
and adjust the air flow through the apparatus, as measured at 
the inlet to the induction port, to 30 liter per minutes (± 5 per 
cent). Switch off the pump.

Unless otherwise prescribed in the patient instructions shake 
the inhaler for 5 seconds and discharge 1 delivery to waste. 
Switch on the pump to the apparatus. Prepare the inhaler for 
use according to the patient instructions, locate the 
mouthpiece end of the actuator in the adapter and discharge 
the inhaler into the apparatus, depressing the valve for a 
sufficient time to ensure a complete discharge. Wait for 5 
seconds before removing the assembled inhaler from the 
adapter. Repeat the procedure. The number of discharges 
should be minimised, and typically would not be greater than 
10. The number of discharges is sufficient to ensure an accurate 
and precise determination of the fine panicle dose. After the 
final discharge, wait for 5 seconds and then switch off the 
pump.

Dismantle the apparatus and recover the active substance as 
follows: remove the induction port and mouthpiece adapter 
from the apparatus and recover the deposited active substance 
into an aliquot of solvent. Open the impactor by releasing the 
handle and lifting the lid. Remove the cup tray, with the 
collection cups, and recover the active substance in each cup 
into an aliquot of solvent.

Using a suitable method of analysis, determine the quantity 
of active substance contained in each of the aliquots of 
solvent.

Calculate the fine panicle dose (see Calculations).

Stage 2 Stage 4 Stage 6
6 holes 52 hotes 396 holes

...., Stage3 Stages
thofo 24hole$ , 152 holes 630 holes

Fig. 13: Apparatus D: nozzle configuration
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Bottom

' Fig. 14: Apparatus D: configuration of interstage passageways

Fig. 15: Apparatus D: Pre-seperator configuration
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Procedure for powder inhalers

Assemble the apparatus with the pre-separator (Fig. 15) 
Depending on the product characteristics, the pre-separator 
maybe omitted, where justified.
Place cups into the apertures in the cup tray. Insert the cup 
tray into the bottom frame, and lower into place. Close the 
impactor lid with the seal body attached and operate the handle 
to lock the impactor together so that the system is airtight.
When used, the pre-separator should be assembled as follows: 
assemble the pre-separator insert into the pre-separator base. 
Fit the pre-separator base to the impactor inlet. Add 15 ml of 
the solvent used for sample recovery to the central cup of the 
pre-separator insert. Place the pre-separator body on top of 
this assembly and close the 2 catches.
Connect an induction port with internal dimensions defined 
in Fig. 9 to the impactor inlet or pre-separator inlet. Place a 
suitable mouthpiece adapter in position at the end of the 
induction port so that the mouthpiece end ofthe inhaler, when 
inserted, lines up along the horizontal axis of the induction 
port. The front face of the inhaler mouthpiece must be flush 
with the front face of the induction port. When attached to 
the mouthpiece adapter, the inhaler is positioned in the same 
orientation as intended for use. Connect the apparatus to a 
flow system according to the scheme specified in Fig. 10 and 
Table 6.
Unless otherwise prescribed, conduct the test at the flow 
rate, Qout, used in the test for uniformity of delivered dose 
drawing 4 liter of air from the mouthpiece of the inhaler and 
through the apparatus. Connect a flow meter to the induction 
port. Use a flow meter calibrated for the volumetric flow leaving 
the meter, or calculate the volumetric flow leaving the meter 
(Qout) using the ideal gas law. For a meter calibrated for the 
entering volumetric flow (Qin), use the following expression:

O - X
P0-AP

where, Po = Atmospheric pressure;
AP = Pressure drop over the meter.

Adjust the flow control valve to achieve steady flow through 
the system at the required rate, Qout (± 5 per cent). Ensure that 
critical flow occurs in the flow control valve by the procedure 
described for Apparatus D. Switch off the pump.

Prepare the powder inhaler for use according to the patient 
instructions. With the pump running and the 2-way solenoid 
valve closed, locate the mouthpiece of the inhaler in the 
mouthpiece adapter. Discharge the powder into the apparatus 
by opening the valve for the required time, T (± 5 per cent). 
Repeat the discharge sequence. The number of discharges 
should be minimised and typically would not be greater than 
10. The number of discharges is sufficient to ensure an accurate 
and precise determination of fine particle dose.

Dismantle the apparatus and recover the active substance as 
follows: remove the induction port and mouthpiece adapter 
from the pre-separator, when used, and recover the deposited 
active substance into an aliquot of solvent. When used, 
remove the pre-separator from the impactor, being careful to 
avoid spilling the cup liquid into the impactor. Recover the 
active substance from the pre-separator.

Open the impactor by releasing the handle and lifting the lid. 
Remove the cup tray, with the collection cups, and recover 
the active substance in each cup into an aliquot of solvent.

Using a suitable method of analysis, determine the quantity 
of active substance contained in each of the aliquots of 
solvent.

Calculate the fine particle dose (see Calculations).

Calculations

From the analysis ofthe solutions, calculate the mass of active 
substance deposited on each stage per discharge and the

Table 8. Calculations for Apparatus C. Use q = ^(60/Q) , where Q is the test rate in liters 

per minute (Qout for powder inhalers)

Cut-off diameter

(pm)

Mass of active substance \ 
deposited per discharge

Cumulative mass of 
active substance 

deposited per discharge

Cumulative fraction of 
active substance 

(per cent)

d4= 1.7 x q mass from stage 5, m5* c4-m, f4 = (c4/c)x 100
d; “3.1 x q mass from stage 4, m.: C3 = C4 + ID4 fj —(c3/c)x 100

d2 = 6.8 x q mass from stage 3, m3 c2 ~ c3 + m3 ■ f2 = (c3/c)x 100
mass from stage 2, m2 c — c2 + m2 100

*Stage 5 is the filter stage.
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Table 9 - Calculations for Apparatus B when used at a flow rate of 28.3 litres per minute

Cut-off diameter

(pm)

Mass of active substance 
deposited per discharge

Cumulative mass of 
active substance 

deposited per discharge

Cumulative fraction of 
active substance 

(per cent)

d7 = 0.4 mass from stage 8, m8 c7 = m8 f7 = (c7/c)x 100
d6 = 0.7 mass from stage 7, m7 c6 = c7 + m7 f6 = (C6/c)x 100
d5 —1.1 mass from stage 6, m6 cs = c6 + m6 f5 = (c5/c) X 100
d4=2.1 mass'from stage 5, m5 c4 = c5 + m5 fi = (c^c) x 100 .
d:;-3.3 mass from stage'4, m4 c3 = c4 + m; f3 = (c3/c)x 100

. d2 = 4.7 mass from stage 3, m3 c2 = c3+m3 f2 = (c2/c)x 100
d} =5.8 mass from stage 2, m2 c1=c2 + m2 fl = (C[/c) x 100
d0 = 9.0 mass from stage 1, mi c0 = c( +mi fo = (Co/c)x 100

mass from stage 0, m0 c = c0 + m0 100

Table 10- Calculations for Apparatus D. Use q ~ (60/Q)\ where Q is the test flow rate in liters per minute, 
and x is listed in the table

Cut-off diameter

(pm)

X Mass of active substance 
deposited per discharge 
deposited per discharge

Cumulative mass of 
active substance 

(per cent)

Cumulative fraction of 
active substance

(51 = 0.34 x q 0.67 mass from MOC or c7 = ms f7 = (c7/c)x 100
terminal filter, mg

d6 = 0.55 x q 0.60 mass from stage 7, m7 c6 = c7 + m7 f6 = (c6/c) x 100
d5 - 0.94 x q 0.53 mass from stage 6, m6 c5 = c6 + m6 f5 = (c5/c)x 100
d4 = 1.66 x q 0.47 mass from stage 5, m5 c4=c5 + m5 f; = (C4/c) X 100
d3 = 2.82 x q. 0.50 mass from stage 4, m4 c3 = c4 + irq f3 = (c3/c)x 100
d2 = 4.46 x q 0.52 mass from stage 3, m3 c2 = c3 + m3 f2 = (c2/c)x 100
d! = 8.06xq ,0.54 mass from stage 2, m2 Ci = c2 + m2 fi=(ci/c)x 100

mass from stage 1, rm c = Cj + mi 100

mass of active substance per discharge deposited in the 
induction port, mouthpiece adapter and when used, the pre­
separator.

Starting at the final collection site (filter or MOC), derive a 
table of cumulative mass versus cut-off diameter of the 
respective stage (see Tables 8 for Apparatus C, 9 for Apparatus 
B, 10 for Apparatus D). Calculate by interpolation the mass of 
the active substance less than 5 pm. This is the Fine Particle 
Dose(FPD).

If necessary, and where appropriate (e.g., where there is a log-, 
normal distribution), plot the cumulative fraction of active 
substance versus cut-off diameter (see Tables 8/10) on log 
probability paper, and use this plot to determine values for the 
Mass Median Aerodynamic Diameter (MMAD) and Geometric 

Standard Deviation (GSD) as appropriate. Appropriate 
computational methods may also be used.

Preparations for Nebulisation: Characterisation

Products used for nebulisation and intended for pulmonary 
delivery are characterised using the following tests:
— Active substance delivery rate and total active substance

. delivered;
— Aerodynamic assessment of nebulised aerosols.

These tests standardise the approach given to the assessment 
of the dose that would be delivered to a patient but are not 
intended to provide assessment of the nebuliser device itself. 
The mass- rather than the number-weighted size distribution 
is more appropriate to evaluate product performance. Indeed, 
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active substance mass as a function of aerodynamic diameter.: 
is more indicative of therapeutic effect within the respiratory 
tract.

Active substance delivery rate and Total active substance 
delivered

These tests are performed to assess the rate of delivery to the 
patient and the total active substance delivered to the patient, 
using standardised conditions of volumetric flow rate. It is 
essential that breath-enhanced and breath-actuated nebulisers 
be evaluated by a breathing simulator, as the output of these 
types of device is highly dependent on inhalation flow rate. 
The methodology below describes the use of a standard 
breathing pattern defined for adults. Should a particular product 
for nebulisation only be indicated for paediatric (i.e. neonate, 
infant or child) use, and then paediatric breathing pattern(s) 
must be used. Breathing patterns are used, rather than 
continuous flow rates, to provide a more appropriate measure 
of the mass of active substance that would be delivered to 
patients.

Active substance delivery rate and total active substance 
delivered are appropriate characteristics because they allow, 
the mass delivered to be characterised in a standard way 
regardless of the nebuliser used. Accordingly, the test 
methodology described below allows that the mass of active 
substance delivered in the 1st period (typically 1 minute) is 
measured (consequently giving an assessment of active 
substance delivery rate) as well as capturing the total mass of 
active substance delivered.

Filter system

A suitably validated low-resistance filter,^capable of 
quantitatively collecting the aerosol and enabling recovery of 
the. active substance with an appropriate solvent, is used for 
the test. The dead volume of the filter casing does not exceed 
10 per cent of the tidal volume used in the breath simulation.

Method

Attach the filter (contained • in the filter holder) (A) to the 
breath simulator (B) according to Fig. 16 Fill the nebuliser (C) 
with the volume of the medicinal product as specified in the 
patient instructions. Attach the mouthpiece of the nebuliser 
to the inhalation filter using a mouthpiece adapter if required, 
ensuring that connections are airtight. Make sure the nebuliser 
is positioned in the same orientation as intended for use; this 
may require tilting the breathing simulator and filter holder. 
Set the breathing simulator to generate the specified breathing 
pattern.

A. Inhalation filter and filter holder
B. Breathing simulator
C. Nebuliser

Apparatus Fig. 16: Experimental set-up for breathing simulator testing

Breathing simulator <

A commercially available breathing simulator, which is able to 
generate the breathing profiles specified in Table 11, is used 
for the test. The breathing profile indicated for adults is used 
unless the medicinal product is specifically intended for use 
in paediatrics, where alternate patterns should be used, as 
indicated in Table 11.

Start the breathing simulator then, at the beginning of an 
inhalation cycle, start the nebuliser. Operate the nebuliser for 
a defined initial time.period. The time chosen, usually 60 ± I 
second, must allow sufficient active substance deposition on 
the inhalation filter to allow quantitative analysis. If the 
quantity of active substance deposited on the inhalation filter 
in 60 seconds is in sufficient for this analysis, the length of

Table 11 - Breathing simulator specifications

Item _____________Specification_____________
Adult Neonate Infant Child

Tidal volume 500ml

Frequency 15 cycles 
per

. minutes

25 ml

40 cycles 
per 

minutes

50 ml

30 cycles 
'per 

minutes

. 155ml

25 cycles 
per 

minutes; 
sinusoidal

the time interval for aerosol collection can be increased. If the 
filter is soaked with the preparation, this time can be decreased. 
At the end of this initial period, stop the nebuliser.

Place a fresh filter and filter holder in position and continue 
until nebulisation ceases; Interrupt nebulisation and exchange 
filters if necessary, to avoid filter saturation.

Results

Using a suitable method of analysis, determine the mass of 
active substance collected on the filters and filter, holderssinusoidal sinusoidalWaveform sinusoidal

Inhalation/ J ■ 1:1 1:3 1:3 1:2 ■
exhalation . ;;
ratio

during each time interval. Determine the active substance 
delivery rate by dividing the mass of active substance collected 
on the first inhalation filter by the time interval used for
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collection. Determine the total mass of active substance 
delivered by summing the mass of active substance collected 
on all inhalation filters and filter holders;

Aerodynamic assessment of nebulised Aerosols

Nebulised products need to be size-characterised at flow rates 
lower than the range that is normally used for powder inhalers 
and metered-dose inhalers. A flow rate of 15 litre per minutes 
is recommended because this value represents a good 
approximation to the mid-inhalation flow rate achievable by a 
tidally breathing healthy adult (500 ml tidal volume). Although 
low-angle laser light scattering instruments - (laser 
diffractometers) can provide rapid sae-distribution 
measurements of nebuliser-generated aerosols, these 
techniques do not detect the active substance; rather they 
measure the size distribution of the droplets irrespective of 
their content. This may not be a problem with homogeneous 
solutions, but can result in significant error if the product to 
be nebulised is a suspension, or if droplet evaporation is 
significant as can be the case with certain nebuliser types. 
Cascade impactors enable the aerosol to be characterised 
unambiguously in terms of the mass of active substance as a 
function of aerodynamic diameter. Laser diffraction may be 
used if validated against a cascade impaction method.

Apparatus D a cascade impactor, has been calibrated at 
15 litres per minutes and is therefore used for this test. 
Determining mass balance in the same way as for powder 
inhalers and metered-dose inhalers is not straightforward, in 
that the dose is being captured as a continuous output, and 
hence is not included. As part of method development, 
recovery experiments must be performed to validate the 
method.

It is also recognised that the control of evaporation of droplets 
produced by nebulisers may be critical to avoid bias in the 
droplet size assessment process. Evaporation can be minimised 
by cooling the impactor to a temperature of about 5°, typically 
achieved by cooling the impactor in a refrigerator for about 90 
minutes. Typically, at least after each day of use, the apparatus 
must be fully cleaned, including the inter-stage passageways, 
in view of the greater risk of corrosion caused by the 
condensation/accumulation of saline-containing droplets on 
inter-stage metalwork associated with cooling the impactor. It 
is recommended to dry all surfaces of the apparatus after each 
test, for example with compressed air. Note: the micro-orifice 
collector (MOC) should not be dried with compressed air.

Apparatus

A detailed description of Apparatus D and the induction port 
is contained in preparation for inhalation, and includes details 
of critical dimensions and the qualification process for the 
impactor (stage mensuration).

A back-up filter in addition to the micro-orifice collector (MOC) 
must be used to ensure quantitative recovery of active 
substance from the nebulised aerosol at the specified flow 
rate of 15 litres per minutes. The filter is located below the 
MOC (internal filter option) or a filter in holder, external to the 
impactor, is used to capture any fine droplets that pass beyond 
the last size fractionating stage.

A- pre-separator is not used for testing nebuliser-generated 
aerosols.

Method validation

Impactor stage overloading

During method development and validation, it is important to 
confirm that the volume of liquid sampled from the nebuliser 
does not overload the impactor. Visual inspection of the 
collection surfaces on stages collecting most of the droplets 
may reveal streaking if overloading has occurred. This 
phenomenon is usually also associated with an increase in 
mass of active substance collected on the final stage and 
back-up filter. Reducing the sampling period (To) is the most 
effective way to avoid overloading in any given system, 
balancing overloading with analytical sensitivity.

Re-entrainment

Droplet bounce re-entrainment are less likely with nebuliser- 
produced droplets than with solid particles from inhalers and 
for that reason coating would not normally be required.

Method

A. Nebuliser
B. Induction port
C. lmpactor(apparatus D)
D. Flow control valve
E. Vacuum source

Fig. 17: Apparatus D for measuring the size distribution of 
preparations for nebulisation

Pre-cool the assembled impactor and induction port in a 
refrigerator (set at about 5°) for not less than 90 minutes and 
start the determination within about 5 minutes of removal of 
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the impactor from the refrigerator. Other methods that maintain 
the impactor at a constant temperature (for example, use of a 
cooling cabinet) can also be employed when validated.

Set up the nebuliser with a supply of driving gas (usually air 
or oxygen), or use a compressor, at the pressure and flow rate 
specified by the manufacturer of the nebuliser. Take 
precautions to ensure that the gas supply line does not become 
detached from the nebuliser when under pressure. Fill the 
nebuliser with the volume of the medicinal product as specified 
in the patient instructions.

Remove the impactor from the refrigerator. Attach the induction 
port to the impactor, and connect the outlet of the impactor/ 
external filter to a vacuum source that is capable of drawing air 
through me system at 15 litres per minutes as specified in Fig. 
17. Turn on the flow through the impactor.

Connect a flow meter, calibrated for the volumetric flow leaving 
the meter, to the induction port. Adjust the flow control valve 
located between the impactor and the vacuum source to 
achieve a steady flow through the system at 15 litres per 
minutes (± 5 per cent). Remove the flow meter.

Make sure the nebuliser is positioned in the same orientation 
as intended for use then attach the mouthpiece of the nebuliser 
to the induction port, using a mouthpiece adapter if required, 
ensuring that connections are airtight. Switch on the flow/ 
compressor for the nebuliser. Sample for a predetermined time 
(To). Once determined, this time (To) must be defined and used 
in the analytical method for a particular medicinal product to 
ensure that mass fraction data can be compared. At the end of 
the sampling period, switch off the driving gas flow/ 
compressor to the nebuliser, remove the nebuliser from the 
induction port and switch off the flow from the vacuum source 
to the impactor.

Dismantle the impactor and, using a suitable method of 
analysis, determine the mass of active substance collected in 
the induction port, on each stage and on the back-up filter/ 
external filter as described for Apparatus D. Add the mass of 
active substance collected in the MOC to that deposited on 
the back-up filter/extemal filter and treat as a single sample for 
the purpose of subsequent calculations.

Calculate the mass fraction (Fm^p) of the active deposited 
on each component of the impactor, commencing with the 
induction port and proceeding in order through the impactor, 
using the following expression:

jrp _ "*comp

where, >«comp = mass associated with the components under 
evaluation;

M = total mass collected by the system.

Present Fm;comp in order of location within the measurement 
equipment, beginning at the induction port and ending with 
the back-up filter of the impactor (Fig. 18). Where appropriate, 
Fm,comP f°r adjacent stages of the impactor may be combined 
in order to report the mass fraction collected on a group of 
stages as a single value.

Determine the cumulative mass-weighed particle-size 
distribution of the aerosol size-fractionated by the impactor in 
accordance with the procedure given in inhalation preparation. 
Starting at the filter, derive a cumulative mass versus effective 
cut-off diameter of the respective stages (see Table 12 for the 
appropriate cut-off diameters at 15 litres per minutes). Plot the 
cumulative fraction of active substance versus cut-off diameter 
in a suitable format, for example logarithmic or log-probability 
format. Where appropriate, determine by interpolation the 
fraction either below a given size or between an upper and a 
lower size limit.

Table 12 - Cut-off sizes for Apparatus D at 15 litre per minutes

Stage cut-off diameter (pm)

1 14.1
2 8.61
3 5.39
4 3.30
5 2.08
6 1.36
7 0.98

If necessary, and where appropriate, determine values for the 
mass median aerodynamic diameter (MMAD) and the 
geometric standard deviation (GSD), as appropriate.

Fig. 18: Example of mass fraction of droplets presented in terms 
of location within the sampling system
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Content of active ingredient on actuation of the valve test

The following test conditions are for use in preparations for 
inhalation. Specifically the methodology should be applied 
to pressurised inhalation products.

Content of active ingredient delivered by actuation of the valve

Remove the pressurised container from the actuator and remove 
all labels and markings which may be present on the container 
with a suitable solvent. Dry the container, replace in its actuator, 
shake for 30 seconds and prime the metering valve as follows. 
Discharge once to waste, wait for no less than 5 seconds and 
discharge again to waste. Remove the pressurised container 
from its actuator; clean the valve stem (internally and externally) 
and the valve ferrule by washing with a suitable solvent. Dry 
the complete valve assembly using an air line fitted with an 
appropriate narrow jet to ensure that all solvent is removed 
from the inside of the valve stem.

Place a stainless steel base plate that has three legs and a 
central circular indentation with a hole about 1.5 mm in diameter 
in a small vessel suitable for shaking and add the volume of 
solvent specified in the monograph. The size of the vessel is 
such that when the pressurised inhalation is discharged into 
the specified volume of solvent as described below the 
discharge takes place not less than 25 mm below the surface 
of the solvent.

Shake the pressurised container for about 30 seconds and 
place it inverted in the vessel. Discharge 10 deliveries below 
the surface of the solvent actuating the valve at intervals of 
not less than 5 seconds, maintaining the pressurised container 
in the vertical plane and discharging the pressurised inhalation 
through the hole in the centre of the base plate. (It may be 
necessary because of the nature of the formulation to shake 
the pressurised container between each actuation of the valve; 
where this is the case shaking should be carried out without 
removing the pressurised container from its inverted position 
in the vessel). Remove the pressurised container, wash it with 
the specified solvent and dilute the combined solution and 
washing to the volume specified in the monograph. Determine 
the amount of active ingredient by the method described under 
the assay and calculate the amount delivered from each 
actuation of the valve. The result lies within the range for the 
content of active ingredient stated in the monograph.

Insulin Preparations
Introduction

Insulin preparations are sterile preparations of human Insulin, 
bovine insulin, porcine insulin, Insulin lispro, Insulin lispro 
injection or Biphasic insulin lispro injection intended for 

subcutaneous injection into the human or animal body. They 
are either solutions or suspensions or they are prepared by 
combining solutions and suspensions. They contain not less 
than 90.0 per cent and not more than the equivalent of 110.0 
per cent of the amount of insulin stated on the label.

Production

Insulin preparations are made by methods that are designed 
to ensure their sterility, to avoid the introduction of foreign 
contaminants, bacterial endotoxins and the growth of micro­
organisms. The methods used should confer suitable 
properties with respect to the onset and duration of therapeutic 
action.

The use of excipients in the injections may be necessary, for 
example to make the preparation isotonic with respect to blood, 
to adjust the pH to the appropriate value, to prevent 
deterioration of the active substances or to provide adequate 
antimicrobial properties. Where appropriate, suitable 
substances may be added and suitable procedures carried 
out to confer the appropriate physical form on the insulin­
containing component or components. Irrespective of the 
purpose for which additives are used, they should not to 
adversely affect the intended therapeutic action of the 
preparation or, at the concentration used, cause toxicity or 
undue local irritation.

In the’ course of production the strength of the insulin- 
containing component or components should be determined, 
where necessary, by adjustment so that the final preparation 
contains the required number of Units of insulin per ml.

Initial sterilisation of the insulin-containing component or 
components is done by filtration and subsequent procedures 
are carried out aseptically using materials that have been 
sterilised by suitable methods.

The final preparation is distributed aseptically into sterile glass 
or plastic containers or pre-filled syringes that are closed so 
as to exclude microbial contamination.

Tests

Insulin in the supernatant — For preparations that are 
suspensions

Not more than 2.5 per cent of the total insulin content, unless 
otherwise stated, determined in the following manner.

Centrifuge 10 ml of the suspension for 10 minutes and carefully 
separate the supernatant liquid from the residue. Determine 
the insulin content of the supernatant liquid (2.3.46) and 
calculate as a percentage of the total insulin content 
determined as. described under Assay in the individual 
monograph.
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Impurities with molecular masses greater than that of insulin

Determine by size-exclusion chromatography (2.4.16).

Test solution. Add 4 pl of 6 M hydrochloric acid per millilitre 
of the preparation under examination, whether a suspension 
or a solution, to obtain a clear acid insulin solution. When 
sampling a suspension, agitate the material prior to sampling 
in order to obtain a homogeneous sample. If a suspension 
does not turn clear within 5 minutes of the initial addition of 
hydrochloric acid, add small aliquots of acid (less than 4 piper 
millilitre) until a solution is obtained. Preparations with 
concentrations higher than 100 Units per ml need to be diluted 
with 0.0IM hydrochloric acid to avoid overloading the 
column with insulin monomer.

Resolution solution. Use a solution of insulin (approximately 
4 mg per ml), containing more than 0.4 per cent of high molecular 
mass proteins. An injectable insulin preparation, whether a 
solution or a suspension, that has been clarified with a 
sufficient amount of 6 M hydrochloric acid, containing the 
indicated percentage of high molecular mass proteins, or a 
solution prepared from insulin, dissolved in 0.01 M 
hydrochloric acid, may be used. Insulin containing the 
indicated percentage of high molecular mass proteins may be 
prepared by allowing insulin powder to stand at room 
temperature for about ten days.

Maintain the solutions at 2° to 10° and use within 30 hours 
(soluble insulin injection) or 7 days (other insulin preparations). 
If an automatic injector is used, maintain the temperature at 2° 
to 10°.

Chromatographic system
- a stainless steel column 30 cm x 7.5 mm packed with 

hydrophilic silica gel (5 pm to 10 pm), of a grade suitable 
for the separation of insulin monomer from dimers and 
polymers,

- mobile phase: a filtered and degassed mixture of 15 
volumes of glacial acetic acid, 20 volumes of 
acetonitrile and 65 volumes of a 1.0 g/1 solution of 
arginine,

- flow rate: 0.5 ml per minute,
- spectrophotometer set at 276 nm,
- injection volume: 100 pl.

Before using a new column for chromatographic analysis, 
equilibrate by repeated injections of an insulin solution 
containing high molecular mass proteins^ This can be done 
by at least three injections of the resolution solution. The 
column is equilibrated when repeatable results are obtained 
from two subsequent injections. If protamine-containing 
samples are to be analysed, the.equilibration ofthe column is 
performed using a solution containing protamine.

Inject the resolution solution. When the chromatograms are 
recorded under the prescribed conditions, the retention times 

IP 2022

are: polymeric insulin complexes or covalent insulin-protamine 
complex, about 13 to 17 minutes, covalent insulin dimmer, about 
17.5 minutes, insulin monomer, about 20 minutes, salts, about 

.22 min. If the sample solution contains preservatives, for 
example methyl paraben, m-cresol or phenol, these compounds 
elute later. The test is not valid unless the resolution, defined 
by the ratio of the height of the dimer peak to the height above 
the baseline of the valley separating the monomer and dimer 
peaks, is at least 2.0.

Inject the test solution. Record the chromatogram for 
approximately 3 5 min. In the chromatogram obtained, the sum 
of the areas of any peak with a retention time less than that of 
the insulin peak is not greater than 3.0 per cent (protamine- 
containing preparations) or 2.0 per cent (non-protamine 
containing preparations) of the total area of the peaks. Ignore 
any peak with a retention time greater than that of the insulin 
peak.

Related proteins

Determine by liquid chromatography (2.4.14) as described 
under Assay of Insulins (2.3.46), following the elution 
conditions as described in the Table:

Table

Time Mobile Mobile Comment
phase (a) phase (b)

(min) (per cent v/v) (per cent v/v)

0-30 42 58 isocratic
30-44 42~»11 58—>89 linear gradient
44-50 11 89 isocratic

Maintain the solutions at 2° to 10° and use within 24 hours. 
Perform a system suitability check (resolution, linearity) as. 
described under Assay of Insulins (2.3.46). If necessary, the 
relative proportions of the mobile phases may be adjusted to 
ensure complete, elution, of A21 desamido porcine insulin 
before commencement of the gradient. The profile of the 
gradient may also be adjusted to ensure complete elution of 
all insulin related impurities.

Inject 20 pl of the test solution and 20 plof either reference 
solution (a), for insulin preparations containing 100 lU/ml, or 
reference solution (b), for insulin preparations containing' 
40 lU/ml. If necessary, adjust the injection volume to a volume 
between 10 pl and 20 pl in accordance with the results obtained 
in the test for linearity as described under Assay. Record the 
chromatograms for approximately 50 min. If necessary, make 
further adjustments to the mobile phase in order to ensure 
that the antimicrobial preservatives present in the test solution 
are well separated from the insulin and show a shorter retention 
time. A small reduction in the concentration of acetonitrile 
increases the retention time of the insulin peaks relatively 
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more than those of the preservatives. In the chromatogram 
obtained with either reference solution (a), or reference solution 
(b), as appropriate, A21 desamido insulin appears as a small 
peak after the principal peak and has a retention time of about 
1.3 relative to the principal peak, due to insulin. In the 
chromatogram obtained with the test solution the area of the 
peak due to A21 desamido insulin is not greater than 5.0 per 
cent of the total area of the peaks; the sum of the areas of any 
other peaks, apart from those due to insulin and A21 desamido 
insulin is not greater than 6.0 per cent of the total area of the 
peaks. Disregard the peaks due to the preservatives and 
protamine (early eluting peaks).

Total zinc. Not more than the amount stated in the individual 
monograph, determined by either of the following methods.

A. To an accurately measured volume of the gently shaken 
injection containing 200 Units add 10 ml of alkaline borate 
bufferpH 9.0,0.3 . ml ofzincon solution and sufficient water to 
produce 50 ml. Allow to stand for 1 hour and measure the 
absorbance of the resulting solution at about 620 nm, using 
as the blank a solution prepared by treating 5 ml of water 
instead of the substance under examination in a similar manner. 
Calculate the content of zinc from the absorbance obtained 
by repeating the procedure using a suitable aliquot of a mixture 
of 4 volumes of zinc sulphate solution and 6 volumes ofwater.

B. Determine by atomic absorption spectrometry (2,4.2).

Test solution. Shake the preparation gently and dilute a volume 
containing 200 Units of insulin to 25.0 ml with 0.01 M 
hydrochloric acid. Dilute if necessary to a suitable 
concentration of zinc (for example 0.4 pg to 1.6 pg ofZnper 
millilitre) with 0.01 Mhydrochloric acid.

Reference solutions. Use solutions containing 0.40 pg, 
0.80 pg, 1.00 pg, 1.20pgandl.60 pg ofZnper millilitre, freshly 
prepared by diluting zinc solution AAS (5 mg/ml Zn) with 
0.01 M hydrochloric acid.

Measure the absorbance at 213.9 nm using a zinc hollow­
cathode lamp as source of radiation and an air-acetylene flame 
of suitable composition (for example 11 litres of air and 2 litres 
of acetylene per minute).

Bacteria] endotoxins (2.2.3). Less than 80 Endotoxin Units 
per 100 Units of insulin.

Sterility. Comply with the test for sterility (2.2.11).

Using following modifications in Biphasic Isophane Insulin 
Injection and Isophane Insulin Injection.

Add freshly prepared 1 per cent w/v solution of ascorbic acid 
in Fluid A given in sterility (2.2.11) to get clear solution .of 
suspension. .. . - .

Assay. Determine as described under Assay of Insulins 
((2.3.46).

Storage. Unless otherwise prescribed, store in sterile, airtight, 
tamper-proof containers, protected fromlight, at a temperature 
of 2° to 8°. Insulin preparations should not to be frozen.

Labelling. The label states (a) the potency in Units per 
millilitre; (2) the concentration in terms of the number of 
milligrams of insulin per ml (for preparations containing both 
bovine insulin and porcine insulin the concentration is stated 
as the combined amount of both insulins); (3) where applicable, 
that the substance is produced by enzymatic modification of 
porcine insulin; (4) where applicable, that the substance is 
produced by recombinant DNA technology; (5) where 
applicable, the animal species of origin; (6) the preparation 
must not be frozen; (7) where applicable, that the preparation 
must be re-suspended before use.

Liposomal Preparations
Liposomal Inj ectable Preparati ons

Introduction

Liposomal Preparations are sterile dispersions for injections 
or infusions made up of phospholipids with or without 
cholesterol dispersed in aqueous vehicle. It may contain 
antioxidants, stabilizers and buffers. They are translucent to 
opalescent in appearance and may contain the active 
compound encapsulated in the vesicle or intercalated between 
the lipid bilayer. Their method of preparation may involve 
formation of the lipid film for hydration, hydration with 
agitation, and sizing of vesicles using different techniques 
like sonication, homogenization or extrusion.

Liposomal Preparations should not show any evidence of 
separation and show uniform appearance after shaking.

Tests

Particulate matter. Complies with the test stated under 
Parenteral Preparations (Injections).

Uniformity of content. Complies with the test stated under 
Parenteral Preparations (Injections).

Extractable volume. Complies with the test stated under 
Parenteral Preparations (Injections).

Sterility. Complies with the test stated under Parenteral 
Preparations (Injections).

Pyrogens. Complies with the test stated under Parenteral 
Preparations (Injections).

Vesicle size; Complies with the requirement , of the test stated 
under individual monograph. Determine by .-Dynamic light 
scattering or Photon correlation spectroscopy or Laser 
diffraction.
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Lamellarity. Lamellarity of the Liposomal Preparations should 
be defined.- Lamellarity is determined by Freeze fracture 
microscopy or Transmission electron microscopy.

Powders for Liposomal Injection

Definition

Powders for Liposomal Injection are solid, sterile substances 
distributed in their final containers and which, when shaken 
with the prescribed volume of a prescribed sterile liquid rapidly 
form translucent to opalescent dispersion and practically 
particle-free uniform dispersions.

Freeze-dried Liposomal Products for parenteral use are 
considered as Powders for Liposomal Injection or infusion.

NOTE—After reconstitution of Powders for Liposomal 
injection, the reconstituted dispersion should comply with 
the monograph for Liposomal Preparations.

Labelling. The label states the instructions for the preparation 
of Liposomal Injections and Infusions.

Lotions
Lotions are liquids for cutaneous application that is intended 
to be applied to the unbroken skin without friction.

Tests

Uniformity of weight or volume. Unless otherwise specified, 
Lotions comply with the test for contents of packaged dosage 
forms (2.5.6).

Storage. Store at a temperature not exceeding 30°. Do not 
freeze.

Labelling. The label states that the lotion should be shaken 
before use.

Nasal Preparations
Nasal Preparations are liquid, semi-solid or solid preparations 
containing one or more medicaments and are intended for 
administration to the nostrils for local or systemic effects. 
They should as far as possible be non-irritating and should 
not affect the functions of the nasal mucosa and its cilia. They 
are supplied in single dose or multiple dose containers of 
glass VD or plastic with, if necessary, a suitable device for 
administration. They may also be supplied in pressurised 
containers with a suitable adaptor and.with or without a 
metering dose valve. :-

Aqueous nasal preparations are usually isotonic and, when 
supplied in multiple dose containers, contain a suitable 
antimicrobial preservative except when the product itself has 
adequate antimicrobial properties.

During manufacture, packaging, storage and distribution of 
nasal preparations, suitable means shall be taken to ensure 
their microbial quality; acceptance criteria for microbial quality 
are given in Chapter 2.2.9.

Tests
Uniformity of content. Comply with the test described under 
Parenteral Preparations.
Uniformity of weight. Nasal Preparations supplied in single 
dose containers comply with the test for contents of packaged 
dosage forms (2.5.6).

Nasal Drops, Solutions and Sprays

These are solutions, emulsions or suspensions intended for 
instillation or spraying into the nostrils. Emulsions should 
have a uniform appearance after shaking and should not show 
evidence of phase separation. Suspensions should be readily 
redispersible on shaking to give a smooth and stable 
suspension. In suspensions, the size of the dispersed particles 
should be such as to localise their deposition in the nostril..

Nasal Powders

These are powders intended for insufflation into the nostrils 
by means of a suitable device. The size of the particles should 
be such as to localise their deposition in the nostril.

Storage. Store protected from light and moisture.

Tests
Uniformity of content. Comply with the test described under 
Parenteral Preparations.
Uniformity of weight. Nasal Preparations supplied in single 
application containers comply with the test for contents of 
packaged dosage forms (2.5.6).

Ointments
Ointments are homogeneous, semi-solid preparations intended 
for external application to the skin or certain mucous 
membranes for emollient, protective, therapeutic or 
prophylactic purposes where a degree of occlusion is desired. 
They usually consist of solutions or dispersions of one or 
more medicaments in suitable bases. They are formulated using 
hydrophobic, hydrophillic or water-emulsifying bases to 
provide preparations that are immiscible, miscible or 
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emulsifiable with the skin secretion, respectively. The base 
should not produce irritation or sensitisation of the skin, nor 
should it retard wound healing; it should be smooth, inert, 
odourless or almost odourless, physically and chemically 
stable and compatible with the skin and with incorporated 
medicaments. The proportions of the base ingredients should 
be such that the ointment is not too soft or too hard for 
convenient use. The consistency should be such that the 
ointment spreads and softens when stress is applied.

Ointments may contain suitable auxiliary substances such as 
antioxidants, stabilisers, thickeners and emulsifiers and, when 
the base might support the growth of microbial contaminants, 
suitable antimicrobial preservatives.

During manufacture, packaging, storage and distribution of 
ointments, suitable means shall be taken to ensure their 
microbial quality; acceptance criteria for microbial quality are 
given in Chapter 2.2.9.

If an ointment is specifically intended for use on large wounds 
or on severely injured skin it should be sterile.

Ointments should not normally be diluted; if dilution is 
necessary care should be taken to choose the right diluent to 
avoid risk of instability or incompatibility.

Tests
Uniformity of weight. Comply with the test for contents of 
packaged dosage forms (2.5.6).

Sterility. When the ointment is labelled as sterile, it complies 
with the test for sterility (2.2.11).

Storage. Store at a temperature not exceeding 30° unless 
otherwise directed. Do not freeze.

Labelling. The label states (1) that the ointment is sterile, 
where necessary; (2) the name and concentration of any added 
antimicrobial preservative; (3) the storage conditions.

Oral Liquids
Oral Liquids are homogeneous liquid preparations, usually 
consisting of a solution, an emulsion or a suspension of one 
or more medicaments in a suitable vehicle*. They are intended 
for oral administration either undiluted or after dilution. They 
may contain auxiliary substances such as suitable dispersing, 
emulsifying, suspending, wetting, solubilising, thickening, 
stabilising agents and antimicrobial preservatives. They may 
also contain suitable sweetening, flavouring and permitted 
colouring agents, if saccharin, including its sodium and 
potassium salts, is used as a sweetening agent, its 
concentration in preparations meant for paediatric use should 
be restricted so as to limit its intake to 5 mg per kg of body 
weight.

Oral Liquids other than Oral Emulsions may be supplied as 
liquids or prepared just before use by dissolving or dispersing 
granules or powder in the liquid stated on the label. The 
granules or powder comply with the requirements stated under 
Oral Powders.

During manufacture, packaging, storage and distribution of 
oral liquids, suitable means shall be taken to ensure their 
microbial quality; acceptance criteria for microbial quality are 
given in Chapter 2.2.9.

Oral Liquids should not be diluted and stored; where, however, 
the individual monograph directs dilution, the diluted Oral 
Liquid should be freshly prepared irrespective of the nature 
of the diluent. Diluted Oral Liquids may be less stable 
physically and chemically than the corresponding undiluted 
preparation and should be used within the period stated on 
the label.

Oral Liquids are variously known as Elixirs, Linctuses Mixtures, 
Oral Drops, Oral Emulsions, Oral Solutions, Oral Suspensions 
and Syrups. These terms are defined below.

Elixirs. Elixirs are clear, flavoured Oral Liquids containing one 
or more active ingredients dissolved in a vehicle that usually 
contains a high proportion of Sucrose or a suitable polyhydric 
alcohol or alcohols and may also contain Ethanol (95 per cent) 
or a dilute Ethanol.

Linctuses. Linctuses are viscous Oral Liquids containing one 
or more active ingredients dissolved in a vehicle that usually 
contains a high proportion of sucrose, other sugars or a 
suitable polyhydric alcohol or alcohols. Linctuses are intended 
for use in the treatment or relief of cough, and are sipped and 
swallowed slowly without the addition of water.

Mixtures. Mixtures are Oral Liquids containing one or more 
active ingredients dissolved, suspended or dispersed in a 
suitable vehicle. Suspended solids may separate slowly on 
keeping but are easily redispersed on shaking.

Oral Drops. Oral Drops are Oral Liquids that are intended to 
be administered in small volumes with the aid of a suitable 
measuring device such as a dropper.

Oral Emulsions. Oral Emulsions are Oral Liquids containing 
one or more active ingredients and are stabilised oil-in-water 
dispersions, either or both phases of which may contain 
dissolved solids. Solids may also be suspended in Oral 
Emulsions. Emulsions may exhibit phase separation but are 
easily reformed on shaking. The preparation remains 
sufficiently stable to permit a homogeneous dose to be 
withdrawn.

Oral Solutions. Oral Solutions are Oral Liquids containing 
one or more active ingredients dissolved in a suitable vehicle.

Oral Suspensions. Oral Suspensions are Oral Liquids 
containing one or more active ingredients suspended in a 
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suitable vehicle. Suspended solids may slowly separate, on 
keeping but are easily redispersed.
In the manufacture of oral suspensions containing dispersed 
particles, measures shall be taken to ensure a suitable and 
controlled particle size with regard to the intended use of the 
product.
Syrups. Syrups are viscous Oral Liquids that may contain 
one or more active ingredients in solution. The vehicle usually 
contains large amounts of Sucrose or other sugars to which 
certain polyhydric alcohols may be added to inhibit 
crystallisation or to modify solubilisation, taste and other 
vehicle properties. Sugarless syrups may contain sweetening 
agents and thickening agents. Syrups may contain Ethanol 
(95 per cent) as a preservative or as a solvent to incorporate 
flavouring agents. Antimicrobial agents may also be added to 
Syrups.
Containers. Oral Liquids may be supplied in multiple dose or 
single dose containers. Oral Emulsions and Oral Suspensions 
should be packed in bottles sufficiently wide-mouthed to 
facilitate the flow Of the contents. They are administered either 
in volumes such as 5 ml, or multiples of 5 ml, or in small volumes 
(drops).-Each dose of a multiple dose Oral Liquid is 
administered by means of a suitable measuring device which 
is usually provided with the container.

Tests
Uniformity, of content. Unless otherwise specified, single dose 
liquids in suspension form or powders or granules presented 
in single dose containers and that contain less than 10 mg or 
less than 10 per cent of active ingredient comply with the 
following test. For Oral Liquids containing more than one 
active ingredient, carry out the test for each active ingredient 
that corresponds to the above conditions. Empty each 
container as completely as possible and carry out the test on 
the individual contents of active ingredients.
The test for Uniformity of content should be carried out only 
after the content of active ingredient(s) in a pooled sample of. 
the preparation has been shown to be within the accepted 
limits of the stated content.
Determine the content of active ingredient(s) of each of IQ 
containers taken at random using the method, given in the. 
monograph or by any other suitable analytic al. method of 
equivalent accuracy and precision. The preparation complies 
with the test if the individual values thus obtained are all 
between 85. to 115 per cent of the average value. The. 
preparation fails to comply with the test if more than one 
individual value is outside the limits 85 to 115 per cent of the 
average value or if any one individual value is outside the 
limits 75 to 125 per cent of the average value. If one individual- 
value is outside the limits 85 to 115 per cent but within theJ 
limits 75 to 125 per cent of the average value, repeat the 
determination using another 20 containers taken at random.
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The preparation complies with the test if in the total sample of 
30 containers not more than 3 individual values are outside 
the limits 85 to 115 per cent and not more than one is outside 
the limits 75 to 125 per cent of the average value.

Uniformity of weight/volume. Unless otherwise specified, Oral 
Liquids comply with the test for contents of packaged dosage 
forms (2.5.6).

Storage. Store Oral Liquids or powders and granules for the 
preparation of Oral Liquids in well-closed containers at 
temperatures not exceeding 30°.

Labelling. For Oral Liquids that are supplied as drops, the 
label states the number of drops per g of preparation if the 
dose is stated in drops or the number of drops per ml of 
preparation if the dose is stated in volume. For oral liquids 
supplied as granules or powder to be constituted before use, 
the label states (1) that the contents are meant for preparation 
of an Oral Liquid; (2) the directions for preparing the Oral 
liquid including the nature and quantity of the liquid to be 
used; (3) the conditions under which the constituted solution 
should be stored; (4) the period during which the constituted 
Oral Liquid may be expected to remain satisfactory for use 
when prepared and stored in accordance with the 
manufacturer’s recommendations; (5) the strength in terms of 
the active ingredient(s) in a suitable dose-volume of the 
constituted preparation.

* The term vehicle means a carrier, composed of one or more;excipients, 
for the active pharmaceutical ingredient(s) in a liquid preparation.

Oral Powders
Oral Powders are finely divided powders that contain one or 
more medicaments with or without auxiliary substances 
including, where specified, flavouring and colouring agents. 
However, addition of saccharin or its salts is not permitted in 
the preparations meant for paediatric use. They are intended 
to be taken internally with or without the aid of water or any 
other suitable liquid.

Oral Powders maybe single dose or multiple dose preparations. 
For single dose powders, each dose is enclosed in a separate 
container, e.g., a sachet, a paper packet or a vial. With multiple 
dose powders it may be necessary to provide a measuring 
device capable of delivering the quantity prescribed.

Effervescent Oral Powders .are intended to.be dissolved or 
dispersed in water before administration.
In the manufacture of oral' powders, means are-taken to ensure 
a suitable particle size with regard to the intended use of the 
product. During manufacture, packaging, storage and 
distribution of oral powders, suitable means shall be taken to 
ensure their microbial quality; acceptance criteria for microbial 
quality are given in Chapter 2.2.9.
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Storage. Store Oral Powders in containers protected from 
moisture.

Tests
Uniformity of content. Unless otherwise specified, Oral 
Powders presented in single dose containers that contain less 
than 10 mg of active ingredient per dose or that contain less 
than 10 per cent w/w of active ingredient comply with the 
following test. For Oral Powders containing more than one 
active ingredient carry out the test for each active ingredient 
that corresponds to the above conditions. Empty each 
container as- completely as possible, and carry out the test on 
the individual contents of active ingredients.

The test for Uniformity of content should be carried out only 
after the content of active ingredient(s) in a pooled sample of 
the preparation has been shown to be within the accepted 
limits of the stated content.

Determine the content of active ingredient(s) of each of 10 
containers taken at random using the method given in the 
monograph or by any other suitable analytical method of 
equivalent accuracy and precision. The preparation complies 
with the test if the individual values thus obtained are all 
between 85 to 115 per cent of the average value. The 
preparation fails to comply with the, test if more than one 
individual value is outside the limits 85 to 115 per cent of the 
average value or if any one individual value is outside the 
limits 75 to 125 per cent of the average value. If one individual 
value is outside the limits 85 to 115 per cent but within the 
limits 75 to 125 per cent of the average value, repeat the 
determination using another 20 containers taken at random. 
The preparation complies with the test if in the total sample of 
30 containers not more than 3 individual values are outside 
the limits 85 to 115 per cent and. not more than one is outside 
the limits 75 to 125 per cent of the average value.

NOTE— The test for Uniformity of content is not applicable 
to preparations containing multivitamins and trace elements.

Uniformity of weight. Unless otherwise specified, Oral 
Powders presented in single dose containers comply with the 
test for Uniformity of Weight of Single-Dose Preparations 
(2.5.3) and Oral Powders presented in other than single dose 
containers comply with the test for contents of packaged 
dosage forms (2.5.6).

Parenteral Preparations
Injectable Preparations

NOTE— The provisions ofthis monograph do not necessarily 
apply to Blood Products or Immunological Products because 
of their special nature and licensing requirements.

Introduction
Parenteral Preparations are sterile products intended for 
administration by injection, infusion or implantation into the 
body. They may be preparations intended for direct parenteral 
administration or they may be parenteral products for 
constituting or diluting prior to administration. There are five 
main types of Parenteral Preparations, namely, Injections,. 
Infusions, Powders for Injection, Concentrated Solutions for 
Injection arid Implants.

Production
Parenteral Preparations should be prepared by methods 
designed to ensure their sterility and to avoid the introduction 
of foreign contaminants, the presence of pyrogens or of 
bacterial endotoxins and the growth of micro-organisms.

Parenteral Preparations which are solutions or suspensions 
require vehicles in which the medicaments are incorporated. 
The most commonly used vehicle is Water for Injections that 
complies with the requirements for water for injections in bulk 
stated in the monograph on Water for injections. Any other 
suitable vehicles may be used provided they are safe in the 
volume of injections administered and also do not interfere 
with the therapeutic efficacy of the preparation or with its 
response to the prescribed tests and assays of the 
Pharmacopoeia. It may be necessary to include auxiliary 
substances to increase the stability or usefulness of the 
preparation, unless otherwise specified in the individual 
monograph. Such substances at the concentration at which 
they are used should not adversely affect the intended 
medicinal action of the preparation nor cause toxicity or local 
irritation and should not interfere with the responses to the 
specified tests and assays. No colouring agent may be added 
solely for the purpose of colouring the finished preparation.

Aqueous Parenteral Preparations for administration by the 
subcutaneous, intradermal, intramuscular, or in the case of 
large volumes, intravenous route, should if possible be made 
isotonic with blood by the addition of Sodium Chloride or 
other suitable substances. Buffering agents should not be 
used in preparations intended for intraocular or intracardiac 
injection, or in products that may gain access to. the 
cerebrospinal fluid.

Parenteral Preparations that are packaged in multiple dose 
containers, regardless of the method of sterilisation employed, 
may contain suitable antimicrobial preservatives in appropriate 
concentration, unless otherwise directed in the individual 
monograph, or unless the active ingredients themselves are 
bacteriostatic. The effectiveness of the chosen preservative 
shall have been demonstrated during the development of a 
parenteral preparation.

Precautions to be. taken for administration and for storage 
between .successive withdrawals from such multiple dose
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preparations should be indicated. Preservatives should not 
be added when the volume to be injected as a single dose 
exceeds 15 ml, unless otherwise justified, or when the 
preparation is intended for administration by the intraocular, 
intracardiac or intracisternal routes (or other route giving 
access to the cerebrospinal fluid).

Where the active ingredient is susceptible to oxidative 
degradation a suitable antioxidant may be added and/or the 
air in the container may be evacuated or displaced by oxygen- 
free nitrogen or other suitable inert gas.

Sterilisation, Methods of sterilisation that may be used in the 
manufacture of Parenteral Preparations are described in 
Chapter 5.3.

Containers. Containers for Parenteral Preparations are made 
as far as possible from materials that (1) are sufficiently 
transparent to permit visual inspection of the contents, except 
for implants; (2) do not adversely affect the quality of the 
preparation under the ordinary conditions of handling, 
shipment, storage, sale and use; (3) do not permit diffusion 
into or across the walls of the container or yield foreign 
substances into the preparation. Parenteral Preparations may 
be supplied in glass ampoules, vials or bottles or in other 
containers such as plastic bottles or bags or in prefilled 
syringes the integrity of which is ensured by suitable means. 
Requirements concerning containers are given in Chapter 6.2. 

Single dose containers are used for administration of the 
contents on one occasion only and are to be preferred for all 
parenteral preparations. They may be used for intrathecal, 
intracardiac, intracisternal or intravenous injectable 
preparations. They contain sufficient of the Parenteral 
Preparation to permit the withdrawal and administration of the 
nominal dose using normal technique. They must be used for 
all parenteral preparations administered at one time in volumes 
of 10 ml or more.

Multiple dose containers permit the withdrawal of successive 
portions of the contents without removal or destruction of 
the closure and without changing the strength, quality or 
purity of the remaining portion. They may be used for 
intramuscular, subcutaneous or intracutaneous administration, 
but no multiple dose container may contain a total volume of 
injection sufficient to permit the withdrawal of more than ten 
doses, unless otherwise stated in the individual monograph. 
The period of time between the withdrawal of the first and 
final dose should not be unduly prolonged.

A multiple dose container for a sterile solid permits the addition 
of a suitable vehicle and withdrawal of portions of the resulting 
preparation in such a manner that the sterility of the product 
is maintained. - ; c

Closures. Vials or bottles are fitted with suitable closures that 
ensure a good seal, prevent the access of micro-organisms 
and other contaminants and usually permit the withdrawal of 

a part or the whole of the contents of the container without 
removal of the closure. The plastic or rubber materials of which 
the closure is composed must be compatible with the 
preparation and be sufficiently firm and elastic to allow the 
passage of a needle with minimal shedding of particles and to 
ensure that the puncture is resealed when the needle is 
withdrawn. Requirements concerning closures are given in 
Chapter 6.3.

Before use, closures should be washed with a suitable 
detergent and rinsed with and boiled in several changes of 
Purified Water. Closures made from rubber and synthetic 
materials are liable to absorb the ingredients of the parenteral 
preparation with which they are used, e.g., the preservative. 
When an antimicrobial preservative is used the closure, when 
necessary, should be placed in a solution of that preservative 
in Purified Water containing at least twice the concentration 
to be used in the preparation; the quantity of solution used 
should be sufficient to cover the closures and should be at 
least 2 ml for each g of the material. The vessel should then be 
closed and heated at an appropriate combination of time and 
temperature. After heating, the closures should be kept in the 
sealed container until required for use.

When the parenteral preparation with which the closures are 
to be used contains other added substances that are liable to 
be absorbed by the closure, these should be added to the 
solution in which the closures are to be heated in amounts 
equal to at least twice the concentration to be used in the 
parenteral preparation. Closures intended for containers of 
oily preparations should be made of oil-resistant materials.

Inspection. Good Manufacturing Practices require that each 
final container of a Parenteral Preparation be subjected 
individually to a physical inspection whenever the nature of 
the container permits and that eveiy container the contents of 
which show evidence of contamination with visible foreign 
material be rejected.

Labelling. Containers of Parenteral Preparations should be 
labelled in a manner that sufficient area of the container remains 
uncovered for its full length or circumference to permit 
inspection of the contents. The label of a Parenteral Preparation 
states (1) the name of the Parenteral Preparation; (2) the strength 
in terms of the amount of active ingredient in percentage or in 
a suitable dose-volume; (3) the name and proportion of or 
antimicrobial preservative added; (4) the conditions under 
which the preparation should be stored.

In the case of Parenteral Preparations like Powders for Injection 
and Concentrated Solutions for Injection wherein a diluent is 
intended to be added before use, the label also states (1) the 
composition of the recommended diluent; (2) the conditions 
under which the constituted preparation should be stored; 
(3) the period within which the constituted solution should be 
used if it has been stored under the recommended conditions 
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of storage after constitution. In the case of Powders for 
Injection, the label also states the amount of diluent to be 
used to attain a specific concentration of the active ingredient 
in the solution or suspension so obtained whereas in the case 
of Concentrated Solutions for Injection, the amount of diluent 
to be used to attain a specific concentration and the final 
volume of the solution or suspension so obtained.

Injections

Injections are sterile solutions, emulsions or suspensions. 
They are prepared by dissolving, emulsifying or suspending 
the active ingredient(s) and any added substances in Water 
for Injection or in a suitable non-aqueous vehicle, or in a 
mixture ofthe two if they are miscible.

Injections that are emulsions should not show any evidence 
of separation and show a uniform appearance after shaking. 
The diameter of the globules of the dispersed phase of 
emulsions intended for intravenous injection must be decided 
with regard to the use of the preparation. Injections that, are 
suspensions may show a sediment which is readily dispersible 
on shaking. The suspension remains sufficiently stable to 
enable a homogenous dose to be withdrawn from the container.

Tests
Particulate matter. Injections that are solutions, when 
examined under suitable conditions of visibility, are clear and 
practically free from particles that can be observed on visual 
inspection by the unaided eye. Injections that are supplied in 
containers with a nominal content of 100 ml or more comply 
with the test for particulate contamination (2.5.9).

Uniformity of content. Unless otherwise stated in the individual 
monograph, suspensions for injection that are presented in 
single dose containers and that contain less than 10 mg or 
less than 10 per cent of active ingredient comply with the 
following test. For suspensions for injection containing more 
than one active ingredient carry out the test for each active 
ingredient that corresponds to the above conditions.

The test for Uniformity of content should be carried out only 
after the content of active ingredient(s) in a pooled sample , of 
the preparation has been shown to be within accepted limits 
of the stated content.

Determine the content of active ingredient(s) of each of 10 
containers taken at random, using the method given in the 
monograph or by any other suitable analytical method of 
equivalent accuracy and precision. The preparation under 
examination complies with the test if the individual values 
thus obtained are all between 85 and 115.per cent ofthe average 
value. The preparation under examination fails to comply with 
the test if more than one individual value is outside the limits 
85 to 115 per cent of the average value or if any one individual 

value is outside the limits 75 to 125 per cent of the average 
value. If one individual value is outside the limits 85 to 115 per 
cent but within the limits 75 to 125 per cent of the average 
value, repeat the determination using another 20 containers 
taken at random. The preparation under examination complies 
with the test if in the total sample of 30 containers not more 
than one individual value is outside the limits 85 to 115 per 
cent and none is outside the limits 75 to 125 per cent of the 
average value.

NOTE — The testfor Uniformity of content is not applicable 
to suspensions for injection containing multivitamins and 
trace elements.

Extractable volume

Suspensions and emulsions are shaken before withdrawal of 
the contents and before the determination of the density. Oily 
and viscous preparations may be warmed according to the 
instructions on the label, if necessary, and thoroughly shaken 
immediately before removing the contents. The contents are 
then cooled to 20-25° before measuring the volume.
Single-dose containers. Select 1 container if the nominal 
volume is 10 ml or more, 3 containers if the nominal volume is 
more than 3 ml and less than 10 ml, or 5 containers if the 
nominal volume is 3 ml or less. Take up individually the total 
contents of each container selected into a dry syringe of a 
capacity not exceeding 3 times the volume to be measured, 
and fitted with a 21-gauge needle not less than 2.5 cm in 
length. Expel any air bubbles from the syringe and needle, 
then discharge the contents of the syringe without emptying 
the needle into a standardised dry cylinder (graduated to 
contain rather than to deliver the designated volumes) of 
such size that the volume to be measured occupies at least 40 
per cent of its graduated volume. Alternatively, the volume of 
the contents in millilitres may be calculated as the mass in 
grams divided by the density. For containers with a nominal 
volume of 2 ml or less, the contents of a sufficient number of 
containers may be pooled to obtain the volume required for 
the measurement provided that a separate, dry syringe 
assembly is used for each container. The contents of 
containers holding 10 ml or more may be determined by 
opening them and emptying the contents directly into the 
graduated cylinder or tared beaker.
The volume is not less than the nominal volume in case of 
containers examined individually, or, in case of containers with 
a nominal volume of 2 ml or less, is not less than the sum of 
the nominal volumes of the containers taken collectively.
Multidose containers. Labelled to yield a specific number of 
doses of a stated volume, select one container and proceed 
as directed for single-dose containers using the same number 
of separate syringe assemblies as the number of doses 
specified. The volume is such that each syringe delivers not 
less than the stated dose.
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Cartridges and prefilled syringes

Select one container if the nominal volume is 10 ml or more, 
three containers if the nominal volume is more than 3 ml and 
less than 10 ml or 5 containers if the nominal volume is 3 ml or 
less. If necessary, fit the containers with the accessories 
required for their use (needle, piston and syringe) and transfer 
the entire content of each container without emptying the 
needle in a dry tared beaker by slowly and constantly 
depressing the piston. Determine the volume in millilitres 
calculated as the mass in grams divided by density.
The volume measured for each of the container is not less 
than the nominal volume.

Parenteral infusions (Large volume)

Select one container. Transfer the contents into a dry standard 
measuring cylinder of such a capacity that the volume to be 
measured occupies at least 40 per cent of the nominal volume 
of the cylinder.

Measure the volume transferred.

The volume is not less than the nominal volume.

Sterility (2.2.11). Injections comply with the test for sterility.

Bacterial endotoxins-Pyrogens. A test for bacterial endotoxins 
(2.2.3) is carried out or where justified and authorized, the test 
for pyrogens (2.2.8).

Infusions

Infusions are sterile aqueous solutions or emulsions with water 
as the continuous phase. They are free from pyrogens or 
bacterial endotoxins, are usually made isotonic with blood 
and do not contain any added antimicrobial preservatives^ 
Intravenous Infusions that are emulsions do not show any 
evidence of phase separation. The diameter of the globules of 
the dispersed phase of emulsions must be decided with regard 
to the use of the preparation.

Tests

Intravenous Infusions comply with the requirements of tests 
stated under individual monographs and with the following 
requirements.

Particulate contamination. Intravenous Infusions that are 
solutions, when examined under suitable conditions of visibility, 
are clear and practically free from particles that can be observed 
on visual inspection by the unaided eye. Intravenous 
Infusions that are solutions and are supplied in containers 
with a nominal content of 100 ml or more comply with the test 
for particulate contamination (2.5,9).

Sterility (2.2.11). Intravenous Infusions comply with the test 
for sterility.

Bacterial endotoxins-Pyrogens. They comply with a test for 
bacterial endotoxins (2.2.3) or where justified and authorized, 
with the test for pyrogens (2.2.8). For pyrogen, inject 10 ml per 
kg of body weight into each rabbit, unless otherwise justified 
and authorized.

Powders for injection

Powders for injection are sterile, solid substances (including 
freeze-dried materials) which are distributed in their 
final containers and which, when shaken with the 
prescribed volume of the appropriate sterile liquid, rapidly 
form clear and practically particle-free solutions or uniform 
suspensions.

Tests
Powders for injection comply with the requirements of tests 
stated under individual monographs and with the following 
requirements.

Uniformity of content. Unless otherwise stated in the individual 
monograph, Powders for injection that contain 10 mg or less 
than 10 mg or less than 10 per cent of active ingredient or that 
have a unit weight equal to or less than 40 mg comply with the 
test for Uniformity of content described under Injections. For 
Powders for injection containing more than one active 
ingredient carry out the test for each active ingredient that 
corresponds to the above conditions. The test is not applicable 
to Powders for injection containing multivitamins and trace 
elements.

The test for Uniformity of content should be carried out only 
after the content of active ingredient(s) in a pooled sample of 
the preparation has been shown to be within accepted limits 
of the stated content.

Uniformity of weight. For Powders for injection that are 
required to comply with the test for Uniformity of content of 
all active ingredients, the test for Uniformity of weight is not 
required.

Remove any adherent labels from a container and wash and 
dry the outside. Open the container and immediately weigh 
the container and its contents. Empty the container as 
completely as possible by gentle tapping, rinse if necessary 
with water and then with ethanol (95 per cent) and dry at 
100° to 105° for 1 hour or, if the nature ofthe container precludes 
such treatment, dry at a lower temperature to constant weight. 
Allow to cool in a desiccator and weigh. The difference 
between the weights represents the weight of the contents. 
Repeat the procedure with a further 19 containers and 
determine the average weight. Not more than two ofthe 
individual weights deviate from the average weight by 
more than 10 per cent and none deviates by more than 
20 per cent.
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Clarity of solution. Constitute the injection as directed on the 
label. (Not applicable to suspensions).

a) The solid dissolves completely, leaving no visible residue 
as undissolved matter.

b) The constituted injection is not significantly less clear 
than an equal volume of the diluent or of 'water for 
injections contained in a similar container and examined 
in the same manner.

Particulate matter. Constitute the injection as directed on the 
label; the solution is essentially free from particles of foreign 
matter that can be seen on visual inspection.

Sterility (2.2.11). Powders for injection comply with the test 
for sterility.

Bacterial endotoxins-Pyrogens. They comply with the 
requirements prescribed for injections or for infusions, after 
dilution or suspension in a suitable volume of liquid.

Concentrated Solutions for injection

Concentrated Solutions for injection are sterile solutions that 
are intended to be administered by injection or by intravenous 
infusion only after dilution with a suitable liquid.

Tests
After dilution Concentrated Solutions for injection comply 
with the requirements of tests for Injections or Infusions as 
appropriate.

Bacterial endotoxins-Pyrogens. They comply with the 
requirements prescribed for injections or for infusions, after 
dilution to a suitable volume.

Implants

Implants are sterile solid preparations of size and shape suitable 
for implantation into body tissues so as to release the active 
ingredient over an extended period of time. They are normally 
presented individually in sterile containers.

Tests
Sterility (2.2.11). Implants comply with the test for sterility.

Pessaries
Pessaries are solid preparations containing one or more active 
ingredients and are suitable for vaginal insertion. They are 
normally intended for use as a single dose.

The active ingredients are dissolved or dispersed in a suitable 
base containing one or more auxiliary substances that may be 
dispersible, soluble or insoluble in water. The auxiliary 

substances may be similar to the ones used for Suppositories 
or Tablets; such substances must be innocuous and 
therapeutically inert in the quantities present.

During manufacture, packaging, storage and distribution of 
pessaries, suitable means shall be taken to ensure their 
microbial quality; acceptance criteria for microbial quality are 
given in Chapter 2.2.9.

Compressed Pessaries. Compressed Pessaries, also known 
as Vaginal Tablets, have the general characteristics of Uncoated 
Tablets but are usually large and of greater weight.

Storage. Store in well-closed containers, protected from 
moisture and from being crushed.

Moulded Pessaries. Moulded Pessaries are manufactured by 
pouring the liquefied mass containing the medicament(s) and 
auxiliary substances into moulds of suitable volume and 
cooling in order to solidify the mass. Auxiliary substances 
normally used are mixtures of mono-, di- and triglycerides of 
saturated fatty acids, macrogols, theobroma oil and gelatinous 
mixtures consisting of Gelatin, Glycerin and Water.

Moulded Pessaries are smooth and are usually ovoid in shape 
but may also be of various other shapes and of various 
volumes. When examined microscopically, their surfaces and 
longitudinal sections are normally of uniform texture except 
where the pessary consists of many layers.

Storage. Store in ventilated containers.

Shell Pessaries. Shell Pessaries, also known as Vaginal 
Capsules, are similar to Soft Capsules, differing only in their 
shape and size. They are commonly ovoid in shape, smooth 
and have a uniform appearance.

Storage. Store in well-closed containers.

Tests
Uniformity of container contents. Comply with the test for 
contents of packaged dosage forms (2.5.6).

Uniformity of content. The test is applicable to Pessaries that 
contain less than 10 mg or less than 10 per cent of active 
ingredient. For Pessaries containing more than one active 
ingredient carry out the test for each active ingredient that 
corresponds to the above conditions.

The test for Uniformity of content should be carried out only 
after the content of active ingredient(s) in a pooled sample of 
the pessaries has-been shown to be within accepted limits of 
the stated content.

Carry out the test for Uniformity of content described under 
Capsules.

Uniformity of weight. This test is not applicable to Pessaries 
that are required to comply with the test for Uniformity of 
content for all active ingredients.
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Weigh individually 20 pessaries, taken at random, and 
determine the average weight. Not more than two of the 
individual weights deviate from the average weight by more 
than 5 per cent and none deviates by more than 10 per cent.

Disintegration. This test is not necessarily applicable to 
Pessaries intended for modified release or for prolonged 
local, action.

Carry out the disintegration test (2.5.1). Disintegration occurs 
in not more than 30 minutes for Compressed Pessaries and 
Shell Pessaries and in not more than 60 minutes for Moulded 
Pessaries.

Suppositories

Suppositories are solid preparations each containing one or 
more active ingredients and are suitable for rectal 
administration. They are normally intended for use as a single 
dose for local action or systemic absorption of the active 
ingredients.

The active ingredients are ground and passed through a sieve, 
if necessary, and dissolved or dispersed in a suitable basis 
that may be soluble or dispersible in water or that may melt at 
body temperature.

Suppositories may contain suitable auxiliary substances such 
as adsorbents, diluents, lubricants, antimicrobial preservatives 
and colouring agents permitted under the Drugs and Cosmetics 
Rules, 1945.

Moulded Suppositories. Moulded Suppositories are 
manufactured by liquefying by heating the mass containing 
the medicament(s) and auxiliary substances and then pouring 
the mass into moulds of suitable volume and cooling in order 
to solidify the mass. In some cases, the solid medicated mass 
may be cold-moulded by compression in a suitable matrix.

Moulded Suppositories have the characteristics of Moulded 
Pessaries.

Shell Suppositories. Shell Suppositories, also known as Rectal 
Capsules, are generally similar to Soft Capsules except that 
they may have lubricating coatings.

Shell Suppositories have the characteristics of Shell Pessaries.

During manufacture, packaging, storage and distribution of 
suppositories, suitable means shall be taken to ensure their 
microbial quality; acceptance criteria for microbial quality are 
given in Chapter 2.2.9.

Tests

Moulded Suppositories and Shell Suppositories comply with 
the tests stated under Moulded Pessaries and Shell Pessaries 
respectively.

Storage. Store in well-closed containers.

Tablets
NOTE — The provisions of this monograph do not necessarily 
apply to tablets intended for use other than by oral 
administration such as Vaginal preparations or Oromucosal 
preparations and to lozenges, oral pastes and oral gums.

Definition

Tablets are solid dosage forms each containing a unit dose of 
one or more medicaments. They are intended for oral 
administration. Some tablets are swallowed whole or after being 
chewed, some are dissolved or dispersed in water before 
administration and some are retained in the mouth where the 
active ingredient is liberated.

Tablets are usually solid, right circular cylindrical, the end 
surfaces of which are flat or convex and the edges of which 
may be bevelled. They may exist in other shapes like triangular, 
rectangular, etc also. They may have lines or break-marks and 
may bear a symbol or other markings. They are sufficiently 
hard to withstand handling without crumbling or breaking. 
Tablets may bear a break-mark or break-marks.

Because of their composition, method of manufacture or 
intended use, tablets present a variety of characteristics and 
consequently there are several categories of tablets.

Tablets may be coated. Where coating is essential, the 
monograph states ‘The. tablets are coated’. In all other cases, 
coating is optional. Unless otherwise directed, tablets may be 
coated in one of different ways.

Production
Tablets are obtained by compression of uniform volumes of 
powders or granules or beads or pellets by applying high 
pressure and using punches and dies. The particles to be 
compressed consist of one or more medicaments, with or 
without auxiliary substances such as diluents, binders, 
disintegrating agents, lubricants, glidants, permitted colours 
and substances capable of modifying the. behaviour of the 
medicaments in the digestive tract. Such substances must be 
innocuous and therapeutically safe in the quantities present.

In the production of tablets, measures are taken to ensure that 
they have sufficient strength to avoid crumbling or breaking 
on handling or subsequent handling. Chewing tablets are 
manufactured to ensure that they are easily crushed by 
chewing. . . - .

Subdivision of tablets. Tablets may bear a break-mark and may 
be subdividedin parts either to ease the intake ofthe medicinal 
product or to comply with the posology. In order to ensure 
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that the patient will receive the intended dose, the efficacy of 
the break-mark(s) must be assessed during the development 
of the product, in respect of uniformity of mass of the 
subdivided parts. Each authorized dose must be tested using 
the following test.

Take 30 tablets at random, break them by hand and from all the 
parts obtained from 1 tablet, take 1 part for the test and reject 
the other part(s). Weigh each of the 30 parts individually and 
calculate the average mass. The tablets comply with the test if 
not more than 1 individual mass is outside the limits of 85 per 
cent to 115 per cent ofthe average mass. The tablets fail to 
comply with the test if more than 1 individual mass is outside 
these limits or if 1 individual mass is outside the limits of 75 
per cent to 125 per cent of the average mass.

During manufacture, packaging, storage and distribution of 
tablets, suitable means shall be taken to ensure their microbial 
quality; acceptance criteria for microbial quality are given in 
Chapter 2.2.9.

Tests

NOTE —Unless otherwise stated below or in the individual 
monograph, the following tests apply to all categories of 
tablets.

Uniformity of container contents. Tablets comply with the 
test for contents of packaged dosage forms (2.5.6).

Content of active ingredients. Determine the amount of active 
ingredient(s) by the method described in the Assay and 
calculate the amount of active ingredient(s) per tablet. The 
result lies within the range for the content of active 
ingredient(s) stated in the monograph. This range is based on 
the requirement that 20 tablets, or such other number as may 
be indicated in the monograph, are used in the Assay. Where 
20 tablets cannot be obtained, a smaller number, which must 
not be less than 5, may be used, but to allow for sampling 
errors the tolerances are widened in accordance with Table 1. 
The requirements of Table 1 apply when the stated limits are 
between 90 and 110 per cent. For limits other than 90 to 110 per 
cent, proportionately smaller or larger allowances should be 
made.

Table 1

Weight of active 
ingredients in each 

tablet

Subtract from 
lower limit 

for samples of

Add to the upper 
limit for 

samples of

15 10 5 15 10 5

O.I2gor less 0.2 0.7 1.6 0.3 0.8 1.8

More than 0.12 g 
but less than 0.3 g

0.2 0.5 1.2 0.3 0.6 1.5.

0.3 g or more 0.1 0.2 0.8 0.2 .0.4 1.0

TABLETS

Uniformity of content (2.5.4). This test is applicable to tablets 
that contain 10 mg or less than 10 mg or less than 10 per cent 
w/w of active ingredient. For tablets containing more than 
one active ingredient carry out the test for each active 
ingredient that corresponds to the aforementioned 
conditions.

Irrespective of their strengths the test is applicable to coated 
tablets other than film coated tablets.

The test for Uniformity of content should be carried out only 
after the content of active ingredient(s) in a pooled sample of 
the tablets has been shown to be within accepted limits of the 
stated content.

The test for Uniformity of content is not applicable to tablets 
containing multivitamins and trace elements. "

Applicability of test for Uniformity of content for tablets

Table 2

Type of 
Tablets

For tablets 
containing 10 mg 

or less than 
10 per cent w/w 

of active ingredient

For tablets 
containing more 

than 10 mg or 
more than 10 per 

cent w/w of 
active ingredient

Uncoated tablets Applicable Not Applicable

Film coated tablets Applicable Not Applicable

Other coated tablets Applicable Applicable*

*Uniess otherwise justified and authorized.

Uniformity of weight (2.5.3).This test is not applicable to coated 
tablets other than film-coated tablets and to tablets that are 
required to comply with the test for uniformity of content for 
all active ingredients.

Dissolution (2.5.2)/Where required, the requirements for this 
test are given in the individual monographs. Where a 
dissolution test is prescribed, the disintegration test may not 
be necessary.

Uncoated Tablets

Uncoated tablets may be single-layer tablets resulting from a 
single compression of particles or multi-layer tablets consisting 
of parallel layers obtained by successive compression of 
particles of different compositions. No treatment is applied to 
such tablets after compression. Any added substances are 
not specifically intended to modify the release of their active 
ingredient(s) in the digestive fluids.

The addition of flavouring agents to uncoated tablets other 
than multi-layer tablets is not official unless permitted in the 
individual monograph. Uncoated Tablets have the general 
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characteristics of tablets. When a broken section of an 
uncoated tablet is examined under a lens, either a relatively 
uniform texture (single-layer tablets) or a stratified structure 
(multi-layer tablets) is seen; there are no signs of coating.

Tests
Disintegration (2.5.1). Use water as the liquid. Add a disc to 
each tube. Operate the apparatus for 15 minutes, unless 
otherwise stated in the individual monograph. Examine the 
state of the tablets. If the tablets fail to comply because of 
adherence to the discs, repeat the test on a further 6 tablets 
omitting the discs. The tablets comply with the test if all 6 
tablets have disintegrated.

The. test does not apply to chewable tablets.

Coated Tablets

Coated tablets are tablets covered with one or more layers of 
mixtures of various substances such as resins, gums, gelatin, 
inactive and insoluble fillers, sugars, plasticisers, polyhydric 
alcohols, waxes, colouring matter authorized by the competent 
authority and sometime flavouring substances and active 
substances, etc. The coating may also contain medicaments. 
In compression-coated tablets, the coating is applied by 
compressing around the tablets granules prepared from tablet 
excipients such as lactose, calcium phosphate, etc. Substances 
used as coatings are. usually applied as a solution or 
suspension in conditions in which evaporation of the vehicle 
occurs. When the coating is thin, the tablets are described as 
film-coated.

Coated tablets may contain flavouring agents.

Coated tablets have a smooth, usually polished and often 
coloured, surface; a broken section examined under a lens 
shows a core surrounded by one or more continuous layers 
of a different texture..

Tests
Disintegration (2.5.1). For coated tablets other than film- 
coated tablets.

Use water as the liquid. Add a disc to each tube. Operate the 
apparatus for 60 minutes, unless otherwise stated in the 
individual monograph. Examine the state of the tablets. If any 
ofthe tablets has not disintegrated, repeat the test on a further 
6 tablets, replacing water with 0.1 M hydrochloric acid. The 
tablets comply with the test if all 6 tablets have disintegrated.

Film-coated Tablets

Carry out the test described above but operate the apparatus 
for 30 minutes, unless otherwise stated in the individual 
monograph.

If coated tablets fail to comply because of adherence to the 
discs, repeat the test on a further 6 tablets omitting the discs. 
The tablets comply with the test if all 6 tablets have 
disintegrated in the acid medium.

The test does not apply to chewable tablets.

Dispersible Tablets

Dispersible tablets are uncoated or film-coated tablets that 
produce a uniform dispersion in water and may contain 
permitted flavouring and sweetening agents. However, if 
saccharin, including its sodium and potassium salts, is used 
as a sweetening agent, its concentration in dispersible tablets 
meant for paediatric use should be restricted so as to limit its 
intake to 5 mg/kg of body weight. ...

Tests

Disintegration (2.5.1).Use water as the liquid. Determine at 
24° to 26° and operate the apparatus for 3 minutes.

Uniformity of dispersion. Place 2 tablets in 100 ml oiwater 
and stir gently until completely dispersed. A smooth 
dispersion is obtained which passes through a sieve screen 
with a nominal mesh aperture of 710 pm (sieve number 22).

Effervescent Tablets

Effervescent tablets are uncoated tablets generally containing 
acidic substances and either carbonates or bicarbonates which 
react rapidly in the presence of water to release carbon dioxide 
and they may contain permitted flavouring agents. They are 
intended to be dissolved or dispersed in water before 
administration.

Tests

Disintegration (2.5.1). Place one tablet in a 250-ml beaker 
containing 200 ml of water at 20° to 30°; numerous gas bubbles 
are evolved. When the evolution of gas around the tablet or 
its fragments has ceased the tablet shall have disintegrated, 
being either dissolved or dispersed in the water so that no 
agglomerates of particles remain. Repeat the operation on a 
further 5 tablets. The tablets comply with the test if each of 
the 6 tablets disintegrates in the manner prescribed within 5 
minutes, unless otherwise stated in the individual monograph.

Modifted-release Tablets

Modified-release tablets are coated or uncoated tablets 
containing auxiliary substances or prepared by procedures 
that, separately or together, are designed to modify the rate or 
the place at which the active ingredient is released.
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Modified-release tablets include gastro-resistant tablets and 
prolonged-release tablets.

Gastro-resistant Tablets

Gastro-resistant tablets are delayed-release tablets that are 
intended to resist the gastric fluid but to release their active 
ingredient(s) in the intestinal fluid. For this purpose 
substances such as cellulose acetate phthalate and anionic 
copolymers of methacrylic acid and its ethers are used for 
providing tablets with a gastric-resistant coating (enteric 
coating) or for covering either granules or particles with gastric- 
resistant coating.

These tablets may be labeled as gastro-resistant tablets or 
enteric coated tablets as the case may be. .

Tablets covered with gastro resistant coating conform to the 
definition of Coated Tablets.

Tests

Disintegration (2.5.1). If the tablet has a soluble external 
coating, immerse the basket in water at room temperature for 
5 minutes. Suspend the assembly in the beaker containing 
0.1 M hydrochloric acid and operate without the discs for 
120 minutes, unless otherwise stated in the individual 
monograph. Remove the assembly from the liquid. No tablet 
shows signs of cracks that would allow the escape of the 
contents of disintegration, apart from fragments of coating. 
Replace the liquid in the beaker with phosphate buffer pH 6.8, 
add a disc to each tube and operate the apparatus for a further 
60 minutes. Remove the assembly from the liquid. The tablets 
pass the test if all six have disintegrated.

Dissolution (2.5.2). For tablets prepared from granules or 
particles already covered with an enteric coating, the 
dissolution test is carried out to demonstrate the appropriate 
release of the active substance(s).

Prolonged-release Tablets

Prolonged-release tablets, also known as sustained-release 
tablets, controlled-release tablets or extended-release tablets 
are tablets formulated in such a manner as to make the 
contained active ingredient available over an extended period 
of time after ingestion based on therapeutic justification.

Tests

Dissolution (2.5.2). The test should be designed to 
demonstrate the appropriate release of the active substance(s). 
The manufacturer is expected to give specifications for drug 
release at 3 or more test-time points. The first point should be 
set after a testing period corresponding to a dissolved amount 

of typically 20 per cent to 30 per cent. The second point should 
define the dissolution pattern and should be set typically 45 
per centto 55 per cent release. The final point should ensure 
almost complete release that is generally understood as more 
than 80 per cent release.

NOTE — Above specifications are non mandatory.

Carry out the test as per the manufacturer’s specification for 
the indicated test-times.

Soluble Tablets

Soluble tablets are uncoated tablets or film-coated tablets that 
are to be dissolved in water before use. The solution produced 
may be slightly opalescent due to added substances used in 
the manufacture of the tablets.

Tests

Disintegration (2.5.1). Soluble tablets disintegrate within 3 
minutes. The test is carried out using water as liquid medium 
atl5°to25°.

Tablets for Use in the Mouth

Tablets for use in the mouth are usually uncoated tablets 
formulated to disintegrate orally or be chewed or to effect a 
slow release and local action of the active ingredient (lozenges) 
or the release and absorption of the active ingredient under 
the tongue (sublingual tablets). Chewable tablets and lozenges 
may contain flavouring agents. These can be categorized as

Orodispersible Tablets (Mouth Dissolving 
Tablets)

Orodispersible tablets are uncoated tablets intended to be 
placed in the mouth where they disperse rapidly before being 
swallowed.

Tests

Disintegration (2.5.1). Orodispersible tablets disintegrate 
within 3 minutes, using water as liquid medium.

Sublingual Tablets

Sublingual tablets are intended to be placed below the tongue 
for administration.

Tests

Disintegration (2.5.1). Sublingual tablets disintegrate within 
3 minutes, at 15°to 25°.
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Chewable Tablets
Chewable tablets are intended to be chewed before being 
swallowed.
Chewable tablets are prepared to ensure that they are easily 
crushed by chewing.

For chewable tablets disintegration test does not apply unless 
otherwise stated in the monograph.
Oral lyophilisates. Oral lyophilisates are solid preparations 
intended either to be placed in the mouth or to be dispersed 
(or dissolved) in water before administration:
Oral lyophilisates are obtained by freeze-drying 
(lyophilisation), involving division into single doses, freezing, 
sublimation and drying of usually aqueous, liquid or semisolid 
preparations.

Tests

Disintegration (2.5.1). Place 1 oral lyophilisates in a beaker 
containing 200ml of water at 15°to 25°. It disintegrates within 
3 minutes. Repeat the test on 5 other oral lyophilisates. They 
comply with the test if all 6 have disintegrated.

Water (2.3.43). Oral lyophilisates comply with the test, the 
limits are approved by the competent authority.

Labelling. The label states whether or not the tablets are 
coated.

Where applicable the label states that the tablets should be 
chewed before swallowing.

The label states the common name of the colour used.
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Abacavir Sulphate

Abacavir Qral Solution

Abacavir Tablets

Abacavir and Lamivudine Tablets

Abacavir, Lamivudine Zidovudine Tablets

Abiraterone Acetate

Abiraterone Acetate Tablets
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Glacial Acetic Acid

Acetic Acid Ear Drops
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Aciclovir Cream

Aciclovir Dispersible Tablets

Aciclovir Eye Ointment

Aciclovir Intravenous Infusion

Aciclovir Oral Suspension
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AdefovirDipivoxil
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Abacavir Sulphate

(Ci4Hi8N6O)2,H2SO4 Mol. Wt. 670.8

Abacavir Sulphate is {(LS\47^)-4-[2-amino-6-(cyclopropyL 
amino)977-purin-9-yl]cyclopent-2-enyl}methanol sulphate.

Abacavir Sulphate contains not less than 98.0 per cent and 
not more than 102.0 per cent of (CWH i8N6O)2, H2SO4, calculated 
on the anhydrous basis.

Category. Antiretroviral.

Description. A white or almost white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with abacavir 
sulphate IPRS or with the reference spectrum of abacavir 
sulphate.

B. In the Assay, the principal-peak in the chromatogram 
obtained with the test solution corresponds to th? peak in the 
chromatogram obtained with the reference solution.

C. It gives reaction (A) of sulphates (2.3.1).

Tests
Specific optical rotation (2.4.22). - 38.0° to - 32.0°, determined 
in a 0.5 per cent w/v solution in methanol.
Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay using the following 
solutions.

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase.
Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than 3 times the area of the principal peakin 

the chromatogram obtained with the reference solution 
(1.5 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.3 per cent.

Water (2.3.43). Not more than 1.5 per cent, determined on 0.2 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase.

Reference solution. A 0.01 per cent w/v solution of abacavir 
sulphate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica or ceramic 
microparticles (5 pm),

- mobile phase: a mixture of 75 volumes of a buffer solution 
prepared by dissolving 1.15 g of ammonium dihydrogen 
phosphate and 2 g of tetrabutylammonium hydrogen 
sulphate in 1000 ml of water, adjusted to pH 6.0 with 
triethylamine, 10 volumes of methanol and 15 volumes 
of acetonitrile,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Inject the reference solution.The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative .standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of (C14Hi8N6O)2,H2SO4.

Storage. Store at a temperature not exceeding 30°.'

Abacavir Oral Solution
Abacavir Sulphate Oral Solution

Abacavir Oral Solution contains Abacavir Sulphate equivalent 
to not less than 90.0 per cent and not more than 110.0 per cent 
of the stated amount of abacavir Ci4H18N6O. It may contain 
one or more suitable buffers, colours, flavours, preservatives, 
stabilizers, sweeteners, and suspending agents.

Usual strength. 20 mg per ml.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.
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Tests

pH (2.4.24). 4.6 to 5.0.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use. .

Test solution. Dissolve a quantity of the oral solution 
containing 50 mg of abacavir in the mobile phase and dilute to 
100.0 ml with the mobile phase.

Reference solution (a). Dissolve a quantity of abacavir 
sulphate IPRS in the mobile phase to obtain a solution 
containing 0.05 per cent w/v of abacavir.

Reference solution (b). Dilute 1.0 ml ofreference solution (a) 
to lOO.Omlwiththemobilephase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 85 volumes of a buffer 

solution prepared by dissolving 1.15 g of ammonium 
dihydrogen phosphate and 2 g of tetrabutylammonium 
hydrogen sulphate in 1000 ml of water, adjusted to pH 
6.0 with triethylamine and 15 volumes of-acetonitrile, 

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the'area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram .obtained.with, reference solution (b) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(2.0percent). - ■ '* • '

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2i4.14).

NOTE — Prepare the solutions immediately, before use.... ,..

Test solution. Dissolve a quantity of the oral solution 
containing 60 mg of abacavir in the mobile phase and dilute to 
100.0 ml ofthe mobile phase. Dilute 5.0ml ofthe solution to 
50.0 ml with the mobile phase.

Reference solution. Dissolve a quantity of abacavir sulphate 
IPRS in the mobile phase to obtain a solution ■ containing 
0.06 per cent w/v of abacavir. Dilute 5.0 ml of the solution to 
50.0 ml with the mobile phase. ■ > ■; ■ ; • i -■

Chromatographic system .
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 85 volumes of a buffer solution 

prepared by dissolving 1.15 g of ammonium dihydrogen 
phosphate and 2 g of tetrabutyl ammonium hydrogen 
sulphate in 1000 ml of water, adjusted to pH 6.0 with 
triethylamine15 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Determine the weight per ml ofthe oral solution (2.4.29) and 
calculate the content of Ci4Hl8N6O weight in volume.

Storage. Store at a temperature not exceeding 30°. Do not 
freeze.

Labelling. The label states the strength in terms of the 
equivalent amount of abacavir.

Abacavir Tablets
Abacavir Sulphate Tablets . „ r

Abacavir Tablets contain hot less than 90.0 per cent and hot 
more than 110.0 per cent of the stated amount of abacavir, 
C14H18N6O. : •

Usual strength. 300 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests ■ •

Dissolution (2.5.2).

Apparatus No. 2 (Paddle), u ■
Medium. 900 ml of 0.1 Mhydrochloric acid, '
Speed andlime.75 rpm and1-5 minutes.

Withdraw a suitable volume of the medium and filter.’

Determine by liquid chromatography (2.4.14). . ;

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. ; ...
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Reference solution. Dissolve a quantity of abacavir sulphate 
IPRS in the dissolution medium to obtain a solution of known 
concentration similar to the expected concentration of the 
test solution.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 85 volumes of a buffer solution 

prepared by dissolving 1.15 g of ammonium dihydrogen 
phosphate and 2 g of tetrabutyl ammonium hydrogen 
sulphate in 1000 ml of water, adjusted to pH 6.0 with 
triethylamine and 15 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 214 nm,
- inj ection volume: 10 pl.

Inject the reference solution and the test solution.. 

Calculate the content of Ci4H18N6O in the medium. .

Q. Not less than 80 per cent of the stated amount of C14H18N6O.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Abacavir in the mobile phase and dilute 
to 100.0 ml with the mobile phase.

Reference solution (a). Dissolve a quantity of abacavir 
sulphate IPRS in the mobile phase to obtain a solution 
containing 0.05 per cent w/v of abacavir.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase. :

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),;
- mobile phase: a mixture of 85 volumes of a buffer solution 

prepared by dissolving 1.15 g of ammonium dihydrogen 
phosphate and 2 g of tetrabutylammonium hydrogen 
sulphate in 1000 ml of water, adjusted to pH 6.0 with 
triethylamine and 15 volumes of acetonitrile,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0..

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent) and the sum of the areas of all the secondary 

peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of Abacavir in the mobile 
phase and dilute to 100.0 ml with the mobile phase. Dilute 
5.0 ml of the solution to 50.0 ml with the mobile phase.

Reference solution. Dissolve a quantity of abacavir sulphate 
IPRS in the mobile phase to obtain a solution containing 
0.05 per cent w/v of abacavir. Dilute 5.0 ml of the solution to 
50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 85 volumes of a buffer solution 

prepared by dissolving 1.15 g of ammonium dihydrogen 
phosphate and 2 g of tetrabutyl ammonium hydrogen 
sulphate in 1000 ml of water, adjusted to pH 6.0 with 
triethylamine and 15 volumes of acetonitrile, 
flow rate: 1.5 ml per minute,

- spectrophotometer set at 214 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid' unless the 
column efficiency in.not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution. ■ -

Calculate the content of Ci4Hi8N6O in the tablets..

Storage: Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of abacavir.

Abacavir and Lamivudine Tablets
Abacavir Sulphate and Lamivudine Tablets

Abacavir and Lamivudine Tablets contain abacavir sulphate 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent of the stated amounts of abacavir, C|4H18N6O 

rand: lamivudine, CgHj iN3O3S.

Usual strengths. 600 mg abacavir and 300 mg Lamivudine.
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Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14)

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve 75 mg of abacavir sulphate 1PRS 
and 30 mg of lamivudine IPRS in 10 ml of methanol and dilute 
to 100.0 ml with the dissolution medium.

Use the chromatographic system as described under Assay.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C14H18N6O and C8HBN3O3S in the 
medium.

Q. Not less than 80 per cent of the stated amounts of C I4HlgN6O 
andCsHnN3O3S.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 95 volumes ofmobile phase A and 5 volumes 
of mobile phase B.

Test solution. Disperse a quantity of the powdered tablets 
containing 100 mg of abacavir in the solvent mixture and dilute 
to 100.0 ml with the solvent mixture.

Reference solution (a). A 0.05 per cent w/v solution of 
lamivudine IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), :
- column temperature: 40°,
- mobile phase: A. a buffer solution prepared by 

dissolving 1.9 g of ammonium acetate in 900 ml of water, 
adjusted to pH 3.8 with glacial acetic acid andjdilute to 
1000 ml with water,

B. methanol,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute, 
- spectrophotometer set at 277 nm, 
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 95 5

20 95' 5

40 30 70

45 ■ 95 5

50 95 5 '
Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 

■ the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2.0 per cent).

Other tests. Comply with the tests stated under Tablets,

Water (2.3.43). Not more than 3.0 per cent; determined on 
0.5 g.

Assay. Determine by liquid chromatography (2.4.14)

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 60 mg ofAbacavir in 20 ml of 0.1M 
hydrochloric acid and dilute to 100.0 ml with methanol Dilute 
5.0 ml of the solution to 50.0 ml with the mobile phase. .

Reference solution. Dissolve 35 mg of abacavirsulphate IPRS 
and 15 mg of lamivudine IPRS in 15 ml of 0. IM hydrochloric 
acid and dilute to 50.0 ml with methanol. Dilute 5.0 ml of the 
solution to 50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 5 0 volumes of a buffer solution 

prepared by dissolving 7.66 g of ammonium acetate in 
1000 ml of 0.5 per cent w/v solution of glacial acetic 
acidand 50 volumes of methanol,

- flow rate: 1 ml per'minute,
, - spectrophotometer set at 282 nm, 
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.
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Inject the reference solution and the test solution.

Calculate the contents of Ci4Hi8N6O and C8HnN3O3S in the 
tablets.

Storage, Store protected from moisture, at a temperature not 
exceeding 30°.

Abacavir, Lamivudine and Zidovudine 
Tablets
Abacavir, Lamivudine and Zidovudine Tablets contain 
abacavir sulphate equivalent to not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amounts of 
abacavir, Ci4H18N6O lamivudine, C8HnN3O3S and zidovudine, 
C1QH13N5O4.

Usual strength. 300 mg Abacavir, 150 mg Lamivudine and 
300 mg Zidovudine.

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with- the 
dissolution medium.

Reference solution. A solution containing 0.035 per cent w/v 
of abacavir sulphate IPRS, 0.015 per cent w/v lamivudine 
IPRS and 0.03 percent w/v of zidovudine IPRS in the 
dissolution medium.

Chromatographic system. .
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm) (Such 
as Restek’s Pinnacle IIC-18),

- column temperature: 50°,
- mobile phase: a mixture of 8 8 volumes of a buffer solution 

prepared by dissolving 1 g of octanesulphonic acid 
and 1 ml of triethylamine in 1000 ml of water, adjusted 
to pH 2.5'with orthophosphbric acid and 12 volumes of 
acetonitrile,

- flow rate: 2:5 ml per minute,
- spectrophotometer set at 272 nm,
- injection volume: 10 pl.

ABACAVIR, LAMIVUDINE AND ZIDOVUDINE TABLETS

Inject the reference solution. The test is not valid unless the 
resolution between lamivudine and zidovudine peaks is not 
less than 2.5, the column efficiency for lamivudine, zidovudine 
and abacavir peaks is not less than 700, 1200 and 2000 
theoretical plates respectively, the tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent for each component.

Inject the reference solution and the test solution.
Calculate the contents of C14Hi8N6O, C8HijN3O3S and 
C|oH13N504 in the medium.

Q. Not less than 70 per cent of the stated amounts of 
C!4H18N6O, CgHnN3O3S and C10Hi3N5O4.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.
Solvent mixture. A 0.2 per cent v/v solution of 
orthophosphoric acid in a mixture of 70 volumes of water and 
30 volumes of methanol.
Test solution. Disperse a quantity of the powdered tablets 
containing’75 mg of Lamivudine in the solvent mixture and 
dilute to 100.0 ml with the solvent mixture.

Reference solution (a); A 0.075 per cent w/v solution of 
lamivudine IPRS in the solvent mixture.
Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.
Chromatographic system

. - a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),.

- mobile phase: A. a mixture of 70 volumes of methanol, 
30 volumes of acetonitrile and 0.4 volume, of 
tetrahydrofuran,

B. a buffer solution prepared by 
dissolving. 6.8 g of potassium dihydrogen ortho­
phosphate in 1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid,

- a gradient programme using the conditions given below, 
- spectrophotometer set at 225 nm,
- injection volume: 10 pl.

Time Mobile Mobile Flow rate
phase A phase B

(in min.) (per cent v/v) (per cent v/v) (ml per min.)
0 2 98 1

10 2 ’ 98 1
25 20 80 1
28 20 80 1
50 30 70 1
60 35 65' 1.3
63 35 65 1.3
66 2 98 1
80 2 98 ■ 1
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Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 1.5 for each component

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is hot more than 3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (3.0 per cent) and the sum ofthe areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(5.0percent).

Other tests. Comply with the tests stated under Tablets.

Assay, Determine by liquid chromatography (2.4.14).

Solvent mixture., 50 volumes of water and 50 volumes of 
methanol.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 150 mg of Abacavir in 100 ml of 
water, add 80 ml of methanol and dilute to 200.0 ml with 
methanol. Dilute 10.0 ml of the solution to 25.0 ml with the 
solvent mixture.

Reference solution. A solution containing 0.35 per cent w/v 
of abacavir sulphate IPRS, 0.15 per cent w/v lamivudine IPRS 
and 0.30 per cent w/v oizidovudine IPRS in the solvent mixture. 
Dilute 5.0 ml of the solution to 50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) 
(Such as Kromasil C-l 8),

- column temperature: 50°,
- mobile phase: a mixture of 65 volumes of a buffer solution 

prepared by dissolving 1 g of octanesulphonic acid 
and 1 ml of triethylamine in 1000 ml of water, adjusted 
to pH 4.5 with orthophosphoric acid and 35 volumes of 
methanol, . '

- flowrate: 1 mlperminute,
- spectrophotometer set at 272 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency for lamivudine is not less than 2000 
theoretical plates, the tailing factor is not more than 2.0 and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent for each component.

Inject the reference solution and the test solution.

Calculate the contents of C14HI8N6O, C8HnN3O3S and 
CioHI3N504 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Abiraterone Acetate

C26H33NO2 Mol.Wt.391.6

Abiraterone Acetate is 17-(3-pyridinyl)androsta-5,l 6-dien-3//- 
yl acetate.

Abiraterone Acetate contains not less than 98.0 per cent and 
not more than 102.0 per cent of C2(SH33 NO2, calculated on the 
anhydrous basis.

Category. Anticancer.

Description. A white to off-white powder.

Identification

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with abiraterone 
acetate IPRS or with the reference spectrum of abiraterone 
acetate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peakin the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14). ’• ' ■

Test solution. Dissolve 60 mg of the substance under 
examination in methanol and dilute to 20.0 ml with methanol.

Reference solution. A 0.0015 per cent w/v solution-of 
abiraterone acetate IPRS vdmethanol. ;

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

, phenyl group (3.5.pm) (Such as Zorbax SB-Phenyl),
— , mobile phase: A. a mixture of 70, volumes of water and 

. 30 volumes of acetonitrile, . . . .
. B. a mixture of 90 volumes of acetonitrile

and 10 volumes of methanol, s
- a gradient programme using the conditions given below, 
- spectrophotometer set at 210 nm,
- injection volume: 10 pl. : .
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Time Mobile phase A Mobile phase B Flow
(in min) (per cent v/v) (per cent v/v) (ml.per min.

0 45 55 0.5-
18 . 45 55 0.5.

18.1 45. . 55 1.0
35 0 100 1.0

35.1 45 55 0.5
43 45 55 05

'(3p)- 3-hydroxy-androsta-5- ene-17-one, 
2(3|3)- 3-acetoxy-androsta-5- ene-17-one, 
117-iodo-androsta-5,16-diene-3-beta-ol, 
45, 16-pregnadien-3B-acetoxy-20-one, 

5(3p)- 17-(pyridine-3-yl)androsta-16- ene-3-ol.

Name Relative . Correction
retention time factor

Abiraterone acetate impurity A1 0.22 . 1.3
Abiraterone acetate impurity B2 0.41 1.51
Abiraterone acetate impurity C3 0.49 0.49
Abiraterone acetate impurity D4 0.58 0.89
Abiraterone 0.67 0.44
Abiraterone acetate (Retention 
time: about 26 minute) 1.0 . —

Reduced impurity5 1.07 1.3

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject the reference solution'and the test solution/In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to abiraterone acetate impurities A, B, C, 
D and reduced impurity is. not more than the area of principal 
peak in the chromatogram obtained with the reference solution 
(0.5 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (0.5 per cent) and the sum of 
the areas of all the secondary peaks is not more than twice the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.0 per cent).
Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm)
Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not.mbre than 1.0 per cent, determined on 
0.5g.

Assay. Determine by liquid chromatography (2.4.14).
Test solution. Dissolve 30 mg of the substance under 
examination in 100.0ml with methanol.

Reference solution. A0.03 percentw/v solution of abiraterone 
acetate IPRS in methanol.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl group (3.5 pm) (Such asZorbax SB-Phenyl), 
- mobile phase: a mixture of 50 volumes of acetonitrile, 

40 volumes of methanol and 10 volumes of water,
- flow rate: 0.6 ml per minute,
- spectrophotometer set at 210 nm, 
- injection volume: 5 pl.

Inject the reference solution. The test is not valid rmless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C26H33NO2.

Storage. Store protected from moisture.

Abiraterone Acetate Tablets
Abiraterone Acetate Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent ofthe stated amount of 
abiraterone acetate, C26H33NO2.

Usual strength. 250 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution. (2.5.2)
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.0565 .M sodium dihydrogen 
orthophosphate monohydrate in 0.25 per-cent w/v solution 
of sodium lauryl sulphate, adjusted to pH 4.5 with 
orthophosphoric acid, -
Speed and time. 50 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a weighed quantity of 
abiraterone acetate IPRS in dissolution medium and dilute 
quantitatively with the dissolution medium to obtain a solution 
of similar concentration as the test solution.

1361

https://nhathuocngocanh.com/



ABIRATERONE ACETATE TABLETS IP 2022

Use the chromatographic system as described under Assay.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C26H33NO2in the medium.

Q. Not less than 7 5 per cent of the stated amount of C26H33NO2.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh and powder 20 tablets. Dissolve a quantity 
of the powder containing 150 mg of abiraterone acetate in 
35 ml of methanol with the aid of ultrasound for 10 minutes 
and dilute to 50.0 ml with methanol, mix well and filter.

Reference solution. A 0.0006 per cent w/v solution of 
abiraterone acetate IPRS in the methanol.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3.5 pm) (Such 
as Waters X bridge shield RP 18),

- mobile phase: A. 0.0 IM potassium dihydrogen ortho­
phosphate,

B. a mixture of 90 volumes of acetonitrile 
and 10 volumes of water, :■

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 252 nm, 
- injection volume: 5 pl.

Time Mobile phase A Mobile phase
(in min.) (per cent v/v) (per cent v/v

0 ' 45 55
25 30 70
40 22 78
45 22 78
46 45 55
53 45 55

Inject reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0, and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 2.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more .than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (1.0 per 
cent). Ignore any peak with an area less, than 0.5 times of the 
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principal peak in the chromatogram obtained with reference 
solution. (0.1 per cent). ■

Other tests. Complies with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 250 mg of Abiraterone Acetate 
in 150 ml of methanol with the aid of ultrasound for 15 minutes 
and dilute to 200.0 ml with methanol, mix well and filter. Dilute 
5.0 ml to 20.0 ml with methanol.

Reference solution. A 0.031 per cent w/v solution of 
abiraterone acetate IPRS in methanol.

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3.5 pm) (Such 
asZorbaxSB-C18),

- mobile phase: a mixture of 10 volumes of a buffer solution 
prepared by dissolving 1.36 g ofpotassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 3.0 
with orthophosphoric acid and 90 volumes of a mixture 
of 90 ml of acetonitrile and 10 ml of water, .

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 252 nm,
- injection volume: 5 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and tlie test solution.

Calculate the content of C26H33NO2 in the tablets.

Storage. Store protected from light and moisture, at. a 
temperature not exceeding 30°.

Acamprosate Calcium

2

CioH2OCaN2Q8S2 Mol.Wt.400.5

Acamprosate Calcium is calcium bis(3-acetamidopropane- 
1-sulphonate).

Acamprosate Calcium contains not less than 98.0 per cent 
and not more than 102.0 per cent of Cl0H?llCaN2OgS2, calculated 
on the dried basis.
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Category. Indicated for treatment of alcohol dependence.

Description. A white or almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acamprosate 
calcium IPRS or with the reference spectrum of acamprosate 
calcium.

B. It gives reaction (A) of calcium (2.3.1).

Tests
Solution A. A 5.0 per cent w/v solution in carbon dioxide-free 
water.

Appearance of solution. Solution A is clear (2.4.1) and 
colourless (2.4.1).

pH (2.4.24). 5.5 to 7.0 for solutionA.

Impurity A (Homotaurine). Determine by liquid 
chromatography (2.4.14).

Test solution. Dissolve 0.4 g of the substance under 
examination in water and dilute to 20.0 ml with water. Dilute 
10.0 ml of the solution to 100.0 ml with borate buffer solution 
pH 10.4. Transfer 3.0 ml of the solution in a 25'ml ground­
glass-stoppered tube. Add 0.15 ml of a freshly prepared 
0.5 per cent w/v solution of fluorescamine in acetonitrile. 
Shake immediately and vigorously for 30 seconds. Place in a 
water-bath at 50° for 30 minutes. Cool under a stream of cold 
water. Centrifiige and filter the supernatant liquid.

Reference solution. A 0.025 per cent w/v solution of 
acamprosate impurity A IPRS (homotaurine IPRS) in water. 
Dilute 0.4 ml of the solution to 100.0 ml with borate buffer 
solutionpH 10.4. Treat3.0ml of the solution in the same way 
as the test solution.
Chromatographic system

■ a stainless steel column 15 cm x 4.6 mm, packed with 
spherical octadecylsilane bonded to porous silica 
(5 pm) with a specific surface area of 170 m2/g, and a 
pore size of 12nm,

- mobile phase: a mixture of 10 volumes of acetonitrile, 
10 volumes of methanol and 80 volumes of 0.1 M 
phosphate buffer pH 6.5,

- flow rate: 1 ml per minute,
- spectrophotometer set at 261 nm,
- injection volume: 20 pl.

The retention time of fluorescamine is about 4 minutes; 
acamprosate impurity A is about 8 minutes. Acamprosate is 
not detected by this system. :

Inject the reference solution and the test solution. Run the 
chromatogram 6 times the retention time of acamprosate 
impurity A. In the chromatogram obtained with the test 

solution, the area of any peak corresponding to acamprosate 
impurity A is not more than the area of the corresponding 
peak in the chromatogram obtained with the reference solution 
(0.05 per cent).

Heavy metals (2.3.13). Dissolve 2 g in water and dilute to 20 ml 
with water. 12 ml of the solution complies with the limit test 
for heavy metals, Method D (10 ppm) using 10.0 ml of 
lead standard solution (1 ppm).

Loss on drying (2.4.19). Not more than 0.4 per cent, determined 
on 1 g by drying in an oven at 105°.

Assay, To 4 g of cation exchange resin (75 to 150 pm) add 
20 ml of water and stir magnetically for 10 minutes. Introduce 
this suspension into a glass column 45 cm x 2.2 cm, equipped 
with a polytetrafluoroethylene flow cap covered by a glass­
wool plug. Allow a few ml ofthe solution to flow, then place a 
plug of glass wool over the resin. Pass 50 ml of 1 M 
hydrochloric acid through the column. The eluate reaches to 
pH 1. Wash with 3 quantities, each of 200 ml, of water to 
obtain an eluate at pH 6. Dissolve 0.1 g of the substance 
under examination in 15 ml of water. Slowly pass through the 
column and wash with 3 quantities, each of 25 ml, of water, 
collecting the eluate. Allow to elute until an eluate at pH 6 is 
obtained. Titrate the solution obtained with 0.1 M sodium 
hydroxide, determining the end-point potentiometrically 
(2.4.25). Carry, out a blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.02002 g of 
CioH2oCaN208S2.

Acarbose

C25H43NO18 Mol. Wt. 646.0

Acarbose is O-4,6-dideoxy-4-[[( 15,45, 55,65)-
4,5,6-trihydroxy-3 -(hydroxymethyl)cyclohex-2-enyl] amino- 
a-D-glucopyranosyl-( 1 —>4)-0-a-D- gluco pyranosyl-(l —>4)- 
D-glucopyranose, which is produced by certain strains of 
Actinoplanes utahensis.

Acarbose contains not less than 95.0 per cent and not more 
than 102.0 per cent of C25H43NOI8, calculated on the anhydrous 
basis.

Category. Antidiabetic. :

Description. A white or yellowish, amorphous powder, 
hygroscopic.
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Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acarbose IPRS 
or with the reference spectrum of acarbose.

B. In the. Assay, the principal peak in the chromatogram 
obtained with test solution corresponds to the peak in the 
chromatogram obtained with the reference, solution.

Tests

pH (2.4,24). 5.5 to 7.5, determinedin 5.0 per cent w/v solution 
in carbon dioxide-free water (solution A).

Specific optical rotation (2.4.22). +168° to +183°, dilute 2 ml of 
solutionAto 10 ml with mzter.

Light absorption (2.4.7). Absorbance of solution A at 425 nm, 
not more than 0.15.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.2 g of the substance under 
examination in water and dilute to 10.0 ml with water.

Reference solution (a). A 0.6 per cent w/v solution of 
acarbose impurity A IPRS (O-4,6-dideoxy-4-[[(IS,4R,5S, 6S)~ 
4,5,6-trihydroxy-3-(hydroxymethyl) cyclohex-2-enyl]. 
amino]-a-D-glucopyranosyl- (1^>4)-O- a-D-glucopyrariosyl- 
(l-^-4)-D-arabino-hex-2-ulopyranose IPRS) in the test 
solution.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with water.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

aminopropylsilane bonded to porous silica (5 fim),
■ ■ column temperature: 35°,
- mobile phase: a mixture of 75 volumes of acetonitrile, 

25 volumes of a solution containing 0.06 per cent w/v of 
potassium dihydrogen orthophosphate and 0.035 per 
cent w/v of disodium hydrogen phosphate dihydrate,

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
peak-to-valley ratio is not less than 1.2, where Hp is the height 
above the baseline of the peak due to acarbose impurity A and 
Hv is the height above the baseline of the lowest point of the 
curve separating this peak from the peak due to acarbose. .

Inject reference solution (b) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak due to acarbose impurity A is not more 
than 0.6 times the area ofthe principal peak in the chromatogram 
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obtained with reference solution (b) (0.6 per cent), the area of 
the peak at relative retention time of about 0.5 is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (1.0 per cent) and,the area of the 
peak at relative retention time of about 1.2 is not more than 
1.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1;5 per cent)' the area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent) and the sum of areas of all 
the secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (3.0 per cent). Ignore any peak with an area less 
than 0.1 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 4.0 per cent, determined on 
0.3 g. f

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination.in water and dilute to 50.0 ml with water. ..

Reference solution. A 0.02 per cent w/v solution of 
acarbose IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4 mm packed with 

aminopropylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 75 volumes of acetonitrile 

and 25 volumes of a solution containing 0.06 per cent 
w/v ofpotassium dihydrogen phosphate and 0.035 per 
cent w/v of disodium hydrogen phosphate dihydrate, 

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl. . .

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C25H43NO js.

Storage. Store protected from moisture;

Acarbose Tablets
Acarbose Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of acarbose, 
c25ii43nois. " ;■■■■■'
Usual strengths. 50mg; lOOmg.
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Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),

Medium. 500 ml of a phosphate buffer prepared by dissolving 
1.36 g of potassium dihydrogen orthophosphate and 2 ml of 
triethylamine in 1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid,
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Solvent mixture. 15 volumes of the phosphate buffer and 
85 volumes of acetonitrile. . ,

Test solution. Use the filtrate, dilute if necessary, with the 
solvent mixture to obtain a solution of 0.01 per cent w/v of 
Acarbose.

Reference solution. A 0.01 per cent w/v solution of acarbose 
IPRS in the solvent mixture.

Use the chromatographic, system as described under Assay.

Calculate the content of C25H43NO18 in the medium.,

Q. Not less than 70 per cent of the stated amount of 
CjsH^NO.s

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14);'

Test solution. Weigh and: powder 20 tablets. Disperse a 
quantity ofthe powder containing 50 mg of Acarbose in the 
mobile phase by shaking mechanically, dilute to 250.0 ml with 
the mobile phase and filter.

Reference solution. A 0.02 per cent w/v solution of acarbose 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

amino groups bonded to porous silica (5 pm),
- mobile phase: a mixture of 40 volumes of a buffer solution 

prepared by dissolving 0.6 g of pbtassium dihydrogen 
orthophosphate and 0.35 g of sodium dihydrogen 
phosphate in 1000 ml of water and 60 volumes of 
acetonitrile, ■ ’

' flow rate: 1 ml per minute, .
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C25H43NO18 in the tablets.

Storage. Store protected from light and moisture.

Acebutolol Hydrochloride

CISH28N2O4,HC1 Mol. Wt. 372.9

Acebutolol Hydrochloride is (7f5)-3,-acetyl-4’-(2-hydroxy- 
3-isopropylaminoprdpoxy)butyranilide hydrochloride.

Acebutolol Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C! gH28N264, HCI, calculated 
on the . dried basis.

Category. 0rreceptor antagonist; antihypertensive; 
antianginal; antiarrhythmic.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B,C andD are carried out. Tests 
B, C and D may be omitted if test A is carried out. ; • .

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acebutolol 
hydrochloride IPRS or with the reference spectrum of 
acebutolol hydrochloride.

B. When examined in the range 220 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in 0.1 per cent v/v solution of 
hydrochloric acid shows absorption maxima at 233 nm 322 
nm; absorbance at 233 nm, 0.55 to 0.61.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes oi water, 40 volumes 
of methanol and 0.5 volume of perchloric acid.

Test solution. Dissolve 0.1 g of the substance under 
examination in methanol and dilute to 100.0 ml with methanol.
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Reference solution (a). A 0.1 per cent w/v solution of 
acebutolol hydrochloride IPRS in methanol.

Reference solution (b). A mixture of equal volumes of reference 
solution (a) and a 0.1 per cent w/v solution of pindolol IPRS 
in methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of warm air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The test is not valid unless'the chromatogram obtained with 
reference solution (b) shows two clearly separated spots.

D. A 5 per cent w/v solution gives reaction (A) of chlorides 
(2.3.1).

Tests
Appearance of solution. A 5.0 per cent w/v solution is not 
more opalescent than opalescence standard OS2 (2.4.1) and 
not more intensely coloured than reference solution BYS5 
(2.4.1).

pH (2.4.24). 5.0 to 7.0, determined in a 1.0 percent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examination in mobile phase Aand dilute to 50.0 ml with mobile 
phase A.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A.

Reference solution (b). Dilute5.0ml of reference solution(a) 
to 50.0 ml with mobile phase A.

Reference solution (c). Mix 2.0 ml of reference solution (b) 
and 1.0 ml of 0.2 per cent w/v solution of acebutolol impurity 
A IPRS (N-[3~acetyl-4~[(2RS)-3-(ethylamino)~-2-  
hydroxy-propoxy]phenyl] butanamide IPRS) and dilute to 
10.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 12.5 cm x 4 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5gm),

- column temperature: 40°,
- mobile phase: A. mix 2.0 ml ofprthophosphoric acid 

and 3.0 ml of triethylamine and dilute to 1000 ml with 
water,

B. equal volumes of acetonitrile and 
mobile phase A,

- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 240 nm, .
- injection volume: 25 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 98 2
2 98 2

30.5 10 90
41 10 90
42 98 2
50 98 2

Inject reference solution (c).The test is not valid unless the 
resolution between the peaks due to acebutolol impurity A 
and acebutolol is not less than 7.0.
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than 0.2 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). The sum of the areas of all the 
secondary peaks is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).
Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, MethodA(20 ppm).
Sulphated ash (2.3.18). Not more than 0.1 per cent.
Loss on drying (2.4.19). Not more than 1.0 percent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.
Assay. Dissolve 0.3 g in 50 ml of ethanol (95 per cent) and 
add 1 ml of 0.1Mhydrochloric acid. Titrate with 0.1Msodium 
hydroxide, determining the end point potentiometrically 
(2.4.25). Read the volumes added between the two points of 
inflection.

1 ml of 0.1 Msodium hydroxide is equivalent to. 0.03729 g of
c18h2Sn2o4,hci.
Storage. Store protected from light.

Acebutolol Tablets
Acebutolol HydrochlorideTablets

Acebutolol Tablets contain not less, than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of acebutolol 
hydrochloride, C l8H2gN2O4, HC1.

Usual strengths. 200 mg; 400 mg.

Identification
A. When examined in the range 220 nm to 360 nm (2.4.7), the 
solution obtained in the Assay, shows an absorption maximum 
at 233 nm.
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B. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of water, 40 volumes 
of methanol and 0.5 volume ofperchloric acid.

Test solution. Disperse a quantity of the powdered tablets 
containing 0.5 g of Acebutolol Hydrochloride with 30 ml of 
methanol, with the aid of ultrasound for 15 minutes and dilute 
to 50.0 ml with methanol, centrifuge and use the clear 
supernatant liquid.

Reference solution (a). A 0.1 per cent w/v solution of 
acebutolol hydrochloride IPRS in methanol.

Reference solution (b). A mixture of equal volumes of reference 
solution (a)* and a 0.1 per cent w/v solution of pindolol IPRS 
in methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of warm air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The test, is not valid unless the chromatogram obtained with 
reference solution (b) shows two clearly separated spots.

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating two plates with silica gel GF254.

Mobile phase (a). The upper layer obtained by shaking 
together 50 volumes of water, 40 volumes of 1-butanol and 10 
volumes of glacial acetic acid.

Mobile phase (b). A mixture of 90 volumes of 2-propanol and 
10 volumes of glacial acetic acid.

Test solution. Disperse a quantity of the powdered tablets 
containing 0.5 g of Acebutolol Hydrochloride with 30 ml of 
methanol, with the aid of ultrasound for 15 minutes and dilute 
to 50.0 ml with methanol, centrifuge and use the clear 
supernatant liquid.

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with methanol.

Reference solution (b). Dilute 3.0 ml of reference solution (a) 
to 100.0 ml with zwer/wm/.

Reference solution (c), Dilute 1.0 ml ofthe reference solution 
(a) to 100.0 ml with methanol.

Apply 20 pl of each solution on each plate. Develop two 
chromatograms using separately the two mobile phases. After 
development, dry the plates in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatograms obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 

with reference solution (b) and not more than two such spots 
are more intense than the spot in the chromatograms obtained 
with reference solution (c). Ignore any spot at the point of 
application.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.1 g of Acebutolol Hydrochloride 
with 40 ml of 0. IMhydrochloric acid and add sufficient water 
to produce 100.0 ml, filter and dilute 10.0 ml ofthe filtrate to 
100.0 ml with water. Dilute 10.0 ml of the solution to 100.0 ml 
with water and measure the absorbance of the resulting 
solution at the maximum at about 233 nm (2.4.7).

Calculate the content of Ci8 H2g N2O4,HC1 taking 580 as the 
specific absorbance at 233 nm.

Storage. Store protected from light.

Aceclofenac

Ci6H13C12NO4 Moi: Wt. 354.2

Aceclofenac is 2-[(2,6-dichlorophenyl)amino] 
phenylacetoxyacetic acid. , .

Aceclofenac contains not less than 99.0 per cent and not 
more than 101.0 per cent of C16Hi3Cl2NO4, calculated on the 
dried basis.

Category. Nonsteroidal antiinflammatory.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests'B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aceclofenac 
IPRS or with the reference spectrum of aceclofenac.

B. When examined in the range 220 nm to 370 nm (2.4.7), a 
0.002 per cent w/v solution in methanol shows an absorption 
maximum at 275 nm.
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C. Dissolve 10 mg in 10 ml of ethanol. To 1 ml of the solution, 
add 0.2 ml of a mixture, prepared immediately before use, of 
equal volumes of a 0.6 per cent solution of potassium 
ferricyanide and a 0.9 per cent solution of ferric chloride. 
Allow to stand protected from light for 5 minutes. Add 3 ml of 
a 1 per cent solution of hydrochloric acid. Allow to stand 
protected from light for 15 minutes. A blue colour develops 
and a precipitate is formed.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE —Prepare the solutions immediately before use.

Solvent mixture. 30 volumes of mobile phase A and 70 volumes 
of mobile phase B.

Test solution. Dissolve 50 mg of the substance under 
examination in 25.0 ml of the solvent mixture.

Reference solution (a). A 0.043 per cent w/v solution of 
aceclofenac impurity A IPRS (diclofenac sodium IPRS) in 
the solvent mixture.

Reference solution (b). Mix 1.0 ml of reference solution (a) 
and 5.0 ml of the test solution and dilute to 100.0 ml with the 
solvent mixture.

Reference solution (c). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm), <

- column temperature: 40°,
- mobile phase: A. a 0.11 per cent v/v solution of 

orthophosphoric acid, adjusted to pH 7.0 with sodium 
hydroxide solution,

B. a mixture of 10 volumes of water and 
90 volumes of acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate; 1 ml per minute, ■
- spectrophotometer set at 275 nm,
- injection volume: 10 pl. ' ■ . .

Time Mobile phase A Mobile pha;
(in min) (per cent v/v) (per cent \

0 70 30

■ 25. • 50 50
30 ; ' 20 ’ ■ 80

50" " ; ;• '• ■ ''20 ■ •” ••: 80
55' " 70 30

Inject reference solution (b).The test is not valid.unless the 
resolution between the peaks due to aceclofenac impurity A 
and aceclofenac is not less than 5.0.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due tb aceclofenac impurity A and any other secondary 
peak is not more than 0.2 times the area ofthe principal peak in 
the chromatogram obtained with reference solution, (c) 
(0.2 per cent) and the sum of areas of all the secondary peaks 
is not more than 0.7 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) 
(0.7 per cent). Ignore any peak with an area less than 
0.02 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.02 per cent).

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 45 volumes of water and 55 volumes of 
acetonitrile.

Test solution.. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 5'0.0 ml with 
the solvent mixture. Dilute 5.0 ml of the solution to 50.0 ml with 
the solvent mixture.

Reference solution. A 0.01 per cent w/v solution of 
aceclofenac IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm)/
- mobile phase: a mixture of 45 volumes of buffer solution 

prepared by diluting 1 ml of orthophosphoric acid to 
1000 ml with water and 55 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 275 nm,
- injection volume: 20 pl.

The retention time of the principal peak is about 5.0 minutes.

Inject the reference solution. The test is' not valid unless the 
column efficiency is not less than 4000. theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C16HI3CI2NO4.

Storage. Store protected from light, at a temperature not 
exceeding 30°,, ..
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Aceclofenac Tablets
Aceclofenac Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
aceclofenac, C16Hi3Cl2NO4.

Usual strength. 100 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium: 900 ml ofphosphate buffer pH 7.5, 
Speed and time. 50rpmfor45 minutes.

Withdraw a suitable volume of the medium and filter. Reject 
the first few ml of the filtrate and dilute' a suitable volume of 
the filtrate with dissolution medium. Measure the absorbance 
of the resulting solution at the maximum at about 273 nm (2.4.7). 
Calculate the content of aceclofenac, .Ci6Hi3Cl2NO4 in the 
medium from the absorbance obtained from a solution of 
known concentration of aceclofenac IPRS.

Q. Not less than 70 per cent of the stated amount of 
Cl6Hl3Cl2NO4,

Related substances. Determine by liquid chromatography 
(2.4.14). ‘

Solvent mixture. Equal volumes ol.acetonitrile and.of water.

Test solution. Disperse a quantity of powdered tablets 
containing 100 mg of Aceclofenac with? the solvent mixture 
anddiluteto 100.Omlwiththe.solventmixture,filter.

Reference solution (a). A 0.1 per cent w/v solution of 
aceclofenac IPRS in the solvent mixture.

Reference solution (b). Dissolve a quantity of diclofenac 
sodium IPRS containing 25 mg of diclofenac in the . solvent 
mixture and dilute to 25..0 ml with the solvent mixture. Dilute 
1.0 ml of the solution and 1.0 ml of reference^ solution (a) to 
100.0 ml with the solvent mixture,

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

diniethyloctylsilane bonded to porous silica (5 jim) 
(Such as Hypersil MOS),

- mobile: phase: a mixture of 5 5 volumes of buffer pH 3.5 
prepared, by adding, 1.2 ml of glacial acetic acid in 
1000 ml of water, adjusted to pH 3.5 with dilute sodium 

■ hydroxide solution, 22 ;5 volumes of acetonitrile and 
22.5 volumes of tetrahydrofuran,- ...

- flow rate: 1 ml per minute,
- spectrophotometer set at 275 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to aceclofenac and 
diclofenac is not less than 5.0 and the column efficiency is not 
less than 2000 theoretical plates for peak due to aceclofenac.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to diclofenac is not more than 5 times the area of the 
peak due to diclofenac in the chromatogram obtained with 
reference solution (b).(5.0 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent) and the sum of the areas of all the secondary 
peaks other than diclofenac peak is not more than twice the 
area of the peak in the chromatogram obtained with reference 
solution (b) (2.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 55 volumes of acetonitrile and 45 volumes 
of water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 100 mg of Aceclofenac with 60 ml of 
acetonitrile, with the aid of ultrasound for 10 minutes and 
dilute to 100.0 ml with acetonitrile. Dilute 5.0 ml of the solution 
to 50.0 ml with the solvent mixture.

Reference solution. A0.1 per cent w/v solution of aceclofenac 
IPRS in acetonitrile. Dilute 5.0 ml of the solution to 50.0 ini 
with the solvent mixture.

Chromatographic system
- a stainless rsteel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- mobile phase: a mixture of 55 volumes of buffer solution 
prepared by adding 1.0 ml of glacial acetic acid in 
1000 ml of water and 45 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 275 nm, 

. - injection volume: 20 pl..

Inject the reference solution^ The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more-than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ct6Hl3Cl2NO4 in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.
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Acepromazine Maleate

IP 2022 ;j|
■ i

1 ml of 0.1 M perchloric acid is equivalent to 0.04425 g of |
c!9h22n2os,c4h4o4. .1

ch3
COOH

COOH

C19H22N2OS,C4H4O4 Mol. Wt. 442.5

Acepromazine Maleate is 2-acetyl-1 0-(3-dimethylaminopropyl) 
phenothiazine hydrogen maleate.

Acepromazine Maleate contains not less than 98.5 per cent 
and not more than 101.0 per cent of Cj^^NjOSjC^O  ̂
calculated on the dried basis.

Category. Antipsychotic.

Description. Ayellow coloured, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acepromazine 
maleate IPRS or with the reference spectrum of acepromazine 
maleate.

B. Complies with the test for Identification of Phenothiazine 
(2.3.3).

C. Dissolve 0.2 g in a mixture of 3 ml of water and 2 ml of 5 M 
sodium hydroxide and shake , with 3 ml of ether. Add to the 
aqueous solution 2 ml of bromine solution, warm in a water­
bath for 10 minutes, heat'to boiling, cool and add 0.25 ml to a 
solution of 10 mg of resorcinol in 3 ml of sulphuric acid', a 
bluish black colour develops on heating for 15 minutes in a 
water-bath.

Tests

pH (2.4.24). 4.0 to 5.5, determined in a 1.0 per cent w/v solution.

Related substances. Complies with the test for related 
substances in phenothiazines (2.3.5), but using a mixture of 
75 volumes of n-hexane, 17 volumes of butan-2-one and 
8 volumes of diethylamine, as the mobile phase.

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° at a pressure not exceeding 
0.7 kPa for 16 hours.

Assay. Dissolve 0.4 g in 50 ml of anhydrous glacial acetic 
acid. Titrate with 0.1 Mperchloric acid, determining the end­
point potentiometrically (2.4.25). Carry out a blank titration.
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Acesulphame Potassium

C4H4KNO4S Mol. Wt. 201.2

Acesulphame Potassium is potassium 6-methyl- 
1,2,3-oxathiazin-4-olate 2,2-dioxide.

Acesulphame Potassium contains not less than 99.0 per cent 
and not more than 101,0-per cent of C4H4KNO4S, calculated on 
the dried basis.

Category. Sweetening agent.

Description. A white or almost white, crystalline powder or 
colourless crystals.

Identification
Test B may be omitted if tests A and C are carried out and test 
A may be omitted if tests B and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtained with acesulphamepotassium 
IPRS or with the reference spectrum of acesulphame potassium.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with cellulose F254.

Mobile phase. A mixture of 10 volumes of ammonia, 
60 volumes of acetone and 60 volumes of ethyl acetate.

Test solution. Dissolve 5 mg of the substance under 
■ examination in water and dilute to 5.0 ml with water.

Reference solution (a). A 0.1 per cent w/v solution of 
acesulphame potassium IPRS in water.

Reference solution (b). A solution containing 0.1 per cent 
w/v each, of acesulphame potassium IPRS and saccharin 
sodium in water.

Apply to the plate 5 pl of each solution. Run the plate twice 
overapath of 15 cm! Dry the plate in warm air and examine 
under ultraviolet light 'at;254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the spot in the chromatogram obtained with reference solution 
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(a). The test is not valid unless the chromatogram obtained 
with reference solution (b) shows two clearly separated spots.

C. 0.5 ml of solution A gives reaction (A) of potassium salts 
(2.3.1).

Tests
Solution A. A 20 per cent w/v solution in carbon dioxide-free 
water.

Appearance of solution. Solution A is clear and colourless 
(2.4.1).

Acidity or alkalinity. To 20 ml of solution A, add 0.1 ml of 
bromothymol blue solution. Not more than 0.2 ml of 0.01 M 
hydrochloric acid or 0.01 Msodium hydroxide is required to 
change the colour of the indicator.

Impurity A: Determine by thin-layer chromatography (2.4,17), 
coating the plate with silica gel G.

Mobile phase. A mixture of 2 volumes of water, 15 volumes of 
ethanol (95 per cent) and 74 volumes of ethyl acetate.

Test solution. Dissolve 0.8 g of the substance under 
examination in water and dilute to 10.0 ml with water.

Reference solution (a). A 0.2 per cent w/v solution of 
acetylacetamide (acesulphame impurity A) in water. To 5.0 ml 
of the solution, add 45 ml of water and dilute to 100.0 ml with 
methanol.

Reference solution (b). To 10.0 ml of reference solution (a), 
add 1.0 ml of the test solution and dilute to 20.0 ml with 
methanol.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with 
phosphoric vanillin solution and heat, at 120° for about 
10 minutes. Any spot due to acesulphame impurity A is not 
more intense than the spot in the chromatogram obtained 
with reference solution (a) (0.125 per cent). The chromatogram 
obtained with reference solution (a) shows a clearly visible 
spot and the chromatogram obtained with reference solution 
(b) shows two clearly separated spots.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution.. Dissolve 0.1 g of the. substance under 
examination in water and dilute to 10.0 ml with water.

Reference solution (a).. A 0.004 per cent w/v solution of 
acesulphamepotassium impurity B IPRS (5-chloro-6-methyl- 
l,2,3-oxathiazin-4(3H)-one2,2-dioxideIPRS) in water. Dilute 
1.0 ml of the solution to200.0 nil with water.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with water. Further dilute 1.0 ml of the solution to 
10.0 ml with water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: a mixture of 40 volumes of acetonitrile, 

60 volumes of 0.33 per cent w/v solution of tetrabutyl­
ammonium hydrogen sulphate,

- flow rate: 1 ml per minute,
- spectrophotometer set at 234 nm,
- injection volume: 20 pl.

The relative retention time with reference to acesulphame for 
acesulphame impurity B is about 1.6.
Inject reference solution (b). The test is not valid unless 
the column efficiency is not less than 2000 theoretical plates 
and the tailing factor is not more than 2.0 for the principal 
peak.
Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
The area of any peak corresponding to acesulphame impurity 
B is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (20 ppm), 
the area of any other secondary peak is not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent), the sum of areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent). Ignore any peak with an area less than 0.5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) except for the peak due to 
acesulphame impurity B (0.05 percent).

Heavy metals (2.3.13). 12 ml ofsolution A complies with the 
limit test for heavy metals, MethodD (5 ppm), using 10.0 ml of 
lead standard solution (1 ppm).

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.
Assay. Dissolve 0.15 g in 50 ml of anhydrous acetic acid. 
Titrate with 0.1Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. .
1 ml of 0.1 Mperchloric acid is equivalent to 0.02012 g of 
C4H4KN()4S.

Acetazolamide
O H 

h2n Vl-N & 

C4H6N.AS2 . . Mol. Wt. 222.2

Acetazolamide is 7V-(5-sulphamoyl-l,3,4-thiadiazol-2-yI) 
acetamide.
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Acetazolamide contains not less than 98.5 per cent and not 
more than 101.0 per cent of C4H6N4O3S2, calculated on the 
dried basis.
Category. Carbonic anhydrase inhibitor; used in the treatment 
of glaucoma.
Description. A white to faintly yellowish-white, crystalline 
powder.

Identification
Test A may be omitted if tests B, C and Dare carried out. Tests 
C and D may be omitted if tests A and B are carried out.
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acetazolamide 
IPRS or with the reference spectrum of acetazolamide.

B. When examined in the range 230 nm to 260 nm (2.4.7), a 
0.003 per cent w/v solution in 0.01 Msodium hydroxide shows 
an absorption maximum at 240 nm; absorbance at 240 nm, 0.49 
to 0.53. When examined in the range 260 nm to 360 nm (2.4.7), 
a 0.00075 per cent w/v solution in 0.01 Msodium hydroxide 
shows an absorption maximum at 292 nm; absorbance at 292 
nm, 0.43 to 0.47.
C. To about 20 mg in a test-tube add 4 ml of 2 Mhydrochloric 
acid and 0.2 g of zinc powder and immediately place a piece of 
lead acetate paper over the mouth of the tube; the paper 
exhibits a brownish-black colour.
D. To 25 mg, add 5 ml of water, 4 drops of 1 M sodium 
hydroxide and 2 drops nt cupric sulphate, solution;, a bluish- 
green colour or precipitate is produced.

- mobile phase: a mixture of 10 volumes of acetonitrile 
and 90 volumes of 0.68 per cent w/v solution of 
potassium dihydrogen phosphate,

- flow rate: 1 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 25 pl

15-acetamido-l,3,4-thiadiazole-2-suIphonic acid, 
25-amino-l,3,4-thiadiazole~2-sulphonamide, 

3.V“(l,3,4-thiadiazol-2-yl)acetamide, 

■W~(5-suIphanyl-l,3,4-thiadiazoI-2-yl)acetamide, 

W-(5-chloro-l,3,4-thiadiazol-2-yl)acetamide, 
W-[5-[(5-acetamido-1,3,4-thi adiazo 1-2-yl) sulfonyl] sulphamoyl-1,3,4- 
thiadiazol-2- yljacetamidc.

Name Relative Correction
retention time factor

Acetazolamide impurity E1 0.3 —

Acetazolamide impurity D2 0.4 1.6
Acetazolamide impurity B3 0.6 2.3
Acetazolamide (Retention time: 
about 8 minutes) I'.O
Acetazolamide impurity C4 1.4 2.6 ‘
Acetazolamide impurity A5 2.1
Acetazolamide impurity F6 2.6 —.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Tests
Silver-reducing substances. Mix 5 g with 25 ml of ethanol 
(95 per cent), add 125 ml of water, 10 ml of nitric acid and 5 ml 
of 0.1 Msilver nitrate,, stir for 30 minutes and filter. Wash the 
residue with water, mix the filtrate and'washings and titrate 
the excess of silver nitrate in the mixture with 0.05 M 
ammonium thiocyanate using ferric ammonium sulphate 
solution as indicator; not less than 9.5 ml of 0.05 Mammonium 
thiocyanate is required.
Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Dissolve 40 mg of the substance under 
examination in the mobile phase and dilute to TOO.O ml with the 
mobile phase.
Reference solution. Dilute 1.0, ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of the 
solution to 10.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
endcapped. propoxybenzene bonded to porous silica 
(4pm), . ;

Inject the reference solution and the test solution. Run the 
chromatogram 3.5 times the retention time bf the principal 
peak. The area of any secondary peak is not more than 1.5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.15 per cent) and the 
sum of the areas of all the secondary peaks is riot more than 
6 times the area of the principal peak in'the chroriiatogram 
obtained with the reference solution (0.6 per cent). Ignore any 
peak with an area less than 0.5 times the area ofthe principal 
peak in the chromatogram obtained with the reference solution 
(0.05 per cent). - ... .

Heavy metals (2.3.13). 1.0 g dissolved in a mixture of 10 ml of 
: 1 M sodium hydroxide and 15 ml of water complies with the
limit test for heavy metals, Method C (20 ppm). ■.

Sulphated ash (2.3.18). Notmore than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2,4.14).

Test solution. Dissolve 40 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
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mobile phase. Dilute 5.0 ml ofthe solution to 50.0 ml with the 
mobile phase .

Reference solution. A 0.004 per cent w/v solution of 
acetazolamide IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 90 volumes of buffer solution 

prepared by dissolving 6.8 g of potassium dihydrogen 
phosphate in 1000 ml of water and 10 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 20 pl.

The retention time of the principal peak is about 5.5 minutes.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C4H6N4O3S2.

Storage. Store protected from light.

Acetazolamide Tablets
Acetazolamide Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
acdtazolamide, C4H6N4O3S2. ■ '

Usual strength. 250 mg.

Identification
A. To a quantity of the powdered tablets containing 0.5 g of 
Acethzolamide, add 10 ml bf 1 M sodium hydroxide, shake 
thoroughly and filter. Neutralise the filtrate with glacial acetic 
acid, filter and dry the resulting precipitate at 105°. The residue 
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acetazolamide 
IPRS or with the reference spectrum of acetazolamide.

B. Triturate a quantity of the powdered tablets containing 
0.5 g of Acetazolamide with a mixture of 5 ml of water and 1 ml 
of 1 Msodium hydroxide, transfer to a test tube, add 0.2 g of 
zinc powder, add 0.5 ml of hydrochloric acid and immediately 
place a piece of lead acetate paper over the mouth of the 
tube; the paper, exhibits a brownish-black colour.

C. To a quantity ofthe powdered tablets containing 25 mg of 
Acetazolamide add 5 ml of water, 3 drops of 1 M sodium 

hydroxide and 2 drops of cupric sulphate solution-, a bluish- 
green colour or precipitate is produced.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium: 900 ml of 0.01 Mhydrochloric acid,
Speed and time. 100 rpm for 60 minutes.

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance of the 
resulting solution at the maximum at about 265 rim (2.4.7). 
Calculate the content of acetazolamide, C4H6N4O3S2 in the 
medium froin the absorbance obtained from a solution of 
known concentration of acetazolamide IPRS'xnfhe dissolution 
medium.

Q. Not less than 75 per cent of the stated amount of 
C4H6N4O3S2.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A freshly prepared mixture of 50 volumes of 
2-propanol, 30 volumes of ethyl acetate and 20 volumes of 
strong ammonia solution.

Solvent mixture. Equal volumes of ethanol (95 per cent) and 
ethyl acetate.

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Acetazolamide in the solvent mixture and 
dilute to 10.0 ml with the solvent mixture, filter.

Reference solution. Dilute. 1.0 ml of the test, solution to 
100.0 ml with the solvent mixture. .

Apply to the plate 20. pl of each solution. Do not line the walls 
of the tank; Allow to saturate for 1 hour before development. 
After developmerit, dry the plate in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the. chromatogram obtained 
with the reference solution. - . .

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.4 g of Acetazolamide and add 90 ml 
of dimethylformamide. Titrate, with 0.1 M tetrabutyl­
ammonium hydroxide, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mtetrabutylammonium hydroxide is equivalent to 
0.02222 g of C4H6N4O3S2.

Storage. Store protected from light.
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Glacial Acetic Acid

o
h3c^oh

C2H4O2 Mol. Wt. 60.1

Glacial Acetic acid contains not less than 99.0 per cent w/w 
and not more than 100.5 per cent w/w of C2H4O2.

Category. Acidifying agent; buffering agent; pharmaceutical 
aid (analytical reagent).

Description. A crystalline mass or clear, colourless, volatile 
liquid.

Identification
A. A 10 per cent w/v solution is strongly acidic (2.4.46).

B. To 0.03 ml add 3 ml of water and neutralize with 2 M sodium 
hydroxide', the solution gives reaction (C) of acetates (2.3.1)..

Tests
Freezing point (2.4.11). Not less than 14.8°.

Residue on evaporation. Not more than 0.01 per cent, determined 
on 20.0 g by evaporating to dryness on a water-bath and 
drying at 105°.

Reducing substances. To 5 ml add 10 ml of water and mix. Td 
5 ml of the resulting solution add 6 ml of sulphuric acid and 
cool. Add 2 ml of 0.0167 Mpotassium dichromate, allow to 
stand for 1 minute and add 25 ml of water and 1 ml of freshly 
prepared dilute potassium iodide solution.Titrate with 0.1 M 
sodium thiosulphate using 1 ml of starch solution as indicator. 
Not less than 1.0 ml of 0.1 M sodium thiosulphate is required.

Heavy metals (2.3.13). Dissolve the residue obtained in the 
test for Residue on evaporation by heating with two quantities, 
each of 15 ml, of water and add sufficient water to produce 
50 ml (solution A). The solution complies with the limit test for 
heavy metals, Method D (5 ppm), using 10 ml of lead standard, 
solution (2 ppm Pb),.

Iron (2.3.14). 5 ml of solution A diluted to 10 ml with water 
complies with the limit test for iron (5 ppm) Use \.0 ml of iron 
standard solution (10 ppm Fe). to prepare,the standard.

Chlorides (2.3.12). To 20 ml add sufficient water to produce 
100 ml (solution B). 10 ml of solution B diluted to 15 ml with 
water complies with the limit test for chlorides (25 ppm). Use 
10 ml of chloride standard solution (5 ppm Cl) to prepare the 
standard.

Sulphates (2.3.17). 15 ml of solution B complies with the limit 
test for sulphates (50 ppm).

Assay. Weigh a conical flask with a ground-glass stopper 
containing 25 ml of water, add 1 ml of the substance under 

examination and reweigh. Titrate with 1Msodium hydroxide 
using 0.5 ml of phenolphthalein solution as indicator.' -

1 ml of 1 Msodium hydroxide is equivalent to 0.06005 g of 
C,H.tO,.

Storage. Store protected from light and moisture.

Acetic Acid Ear Drops
Acetic Acid Otic Solution

Acetic Acid Ear Drops is a solutionof Glacial Acetic Acid in a 
suitable non-aqueous solvent.

Acetic Acid Ear Drops contain not less than 85.0 per cent and 
not more than 130.0 per cent of the stated amount of acetic 
acid, C2H4O2.

Usual strength. 2 per cent w/v.

Identification
A. Dilute 5 ml with 10 ml of water and adjusted to pH 7 with 1 
Msodium hydroxide. Add ferric chloride test solution, a deep 
red colour is produced, which is decolorized on the addition 
of hydrochloric acid.

B.Warm the solution with sulphuric acid and ethanol 
(95 per cent)', a characteristic odour of ethyl acetate is 
evolved.

Tests
pH (2.4.24). 2.0 to 4.0, determined in a 50,0 per cent v/v solution. 
Other tests. Comply with the tests stated under Ear Drops. 
Assay. Transfer a volume containing Q, 1 g of Glacial Acetic 
Acid to a conical flask, add 5 ml of sodium chloride solution 
and about 40 ml of water. Titrate with 0.1 Msodium hydroxide; 
using 0.15 ml of phenolphthalein solution as indicator.
1 ml of 0.1 Msodium hydroxide is equivalent to 0.00,6005 g of

Storage. Store protected from light and moisture., .

Aciclovir
Acyclovir

C8HnN5O3 Mol. Wt; 225.2
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Aciclovir is 2-amino-9-[(2-hydroxyethoxy)methyl]-
1,9- dihydro-6//-punn-6-one.

Aciclovir contains not less than 98.5 per cent and not more 
than 101.0 per cent of C8H, >N5CL, calculated on the anhydrous 
basis.

Category. Antiviral.

Description. A white or almost white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aciclovir IPRS 
or with the reference spectrum of aciclovir.

Tests

Appearance of solution. A1.0 per cent w/v solution in 0.1M 
sodium hydroxide is clear (2.4.1), and not more intensely 
coloured than reference solution YS7 (2.4.1).

Related substances. Determine by liquid chromatography 
(2 A14).

Solvent mixture. 20 volumes of dimethyl sulphoxide and 
80 volumes of water.

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of dimethyl sulphoxide and dilute to 
25.0 ml with water.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml ofthe solution 
to 10.0ml with the solvent mixture.

Reference solution (b). A 0.01 per cent w/v solution, each of, 
aciclovir IPRS and aciclovir impurity B IPRS in 0.1M sodium 
hydroxide:

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A, a mixture of 1 volume of acetonitrile 

and 99 volumes of a buffer solution prepared by 
dissolving 3.48 g of dipotassium hydrogen phosphate 
in 1000 ml of water, adjusted to pH 3.1 with 
orthophosphoric acid,

B. a mixture of 50 volumes of acetonitrile 
and 50 volumes of a buffer solution prepared, by 
dissolving 3.48 g of dipotassium hydrogen phosphate 
in 1000 ml of water and adjusted to pH 2.5 with 
orthophosphoric acid

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
5 100 0

27 80 20
40. 80 20
42 100 ■ 0
45 100 0

Name Relative Correction
retention time factor

Aciclovir impurity B1 0.4 —

Aciclovir impurity P2 0.7 —

Aciclovir impurity C3 0.9 __

Aciclovir (Retention time: 
about 13 minutes) 1.0 —

Aciclovir impurity N4 1.37 —
Aciclovir impurity O5 1.42 .— .

Aciclovir impurity I6 1.57 1.5
Aciclovir impurity J7 1.62 —

Aciclovir impurity F8 1.7 ■ —
Aciclovir impurity A9 1.8 —

Aciclovir impurity K10 2.5 —

Aciclovir impurity Gl 1 2.6 —-

'2-amino-l ,7-dihydro-6/7-purin-6-one (guanine),
:2-amino-9-(2-hydroxyethyl)l,9-dihydro-677-purin-6“One .
32-amino-7-[(2-hydroxyethoxy)methyl]-l,7-dihydro~6?7-purin-6-one, 
^unknown structure,
5unknown structure,
62-amino-7-[[2-[(2-aminb-6-oxo-l ,6-dihydro-9F-purin-9-yl) 
methoxy]ethoxy]methyl]-l,7-dihydro-677-purin-6-one,
79,9’-[ethyIenebis(oxymethylene)]bis(2-amino-l,9-dihydro-6/Z-purin- 
6-one),
sA'-[9-[(2-hydroxyethoxy)methyl]-6-oxo-6, 9-dihydro-lAZ-pu ri n-2-yl] 
acetamide,
92-[(2-amino-6-oxo-1,6-dihydro-927-purin-9-yl)methoxy]ethyl 
acetate,
102,2’-[methylenediimino]bis[9-[(2-hydroxyethoxy)methyl] 1,9- 
dihydro-62/-purin- 6-one],
ll2-[[2-(acetylamino)-6-oxo-l,6-dihydro-9/Z-purin-9-yl]methoxy] 
ethyl acetate.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to aciclovir 
impurity B and aciclovir is not less than 20.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak due to aciclovir impurity B is not more than 7 times the 
area ofthe principal peak in the chromatogram obtained with 
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reference solution (0.7 per cent), the area of any other 
secondary peak is not more than 3 times the area ofthe principal 
peak in the chromatogram obtained with the reference solution 
(a) (0.3 per cent) and the sum ofthe areas of all the secondary 
peaks is not more than 15 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) (1.5 
per cent). Ignore any peak with an area less than 0.3 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.03 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.5 g.

Assay. Dissolve 0.15 g, in 60 ml of anhydrous glacial acetic 
acid. Titrate with 0.1 Mperchloric acid, determining the end­
point potentiometrically (2.4.25). Carry out a blank titration;

1 ml of 0.1 Mperchloric acid is equivalent to 0.02252 g of 
C8HhN5O3.
Aciclovir intended for use in the manufacture ofparenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the. 
following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per mg of aciclovir.

Storage. Store protected from light and moisture.

Aciclovir Cream
Acyclovir Cream

Aciclovir Cream contains Aciclovir in a suitable cream base.

Aciclovir Cream contains not less than 95.0 per. cent and not 
more than 105.0 per cent of the stated amount of aciclovir, 
QHhNsO,.

Usual strength. 5 per cent w/w.

Identification
A. When examined in the range 230 nm to 350 nm (2.4.7), the- 
solution prepared in the Assay shows absorption maximum at 
255 nm and shoulder at 274 nm.

B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a).

Tests .
Guanine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with cellulose F254 (Such as Merck cellulose: 
F plates). . . r.

Mobile phase. '-Ethyl acetate.

Test solution (a). Disperse a quantity of cream containing 
30 mg of Aciclovir with 3 ml of 0.1 M sodium hydroxide into, a 
10-ml graduated stoppered centrifuge tube. Add 5 ml of a 
mixture of 1 volume of chloroform and 2 volumes olpropan- 
l-ol, shake, centrifuge and dilute the upper aqueous layer to 
5 ml with 0.1 M sodium hydroxide. Mix, centrifuge and use 
the upper aqueous layer.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with 0.1 Msodium hydroxide.

Reference solution (a). A 0.06 per cent.w/y solution of 
aciclovir IPRS in 0.1 M sodium hydroxide.

Reference solution (b). A 0.006 per cent w/v solution' of 
guanine vnO.l M sodium hydroxide.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise to the top of the plate. Dry the plate in air and 
repeat the development in the same direction using a mixture 
of 10 volumes of propan-l-ol, 30 volumes of 13,5 Mammonia 
and 60 volumes of a 5 per cent w/v solution of ammonium 
sulphate as the mobile phase. Allow the mobile phase to rise 
8 cm. Dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot corresponding to guanine in the 
chromatogram obtained with test solution (a) is not;more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (1.0 per cent). Ignore any spot that 
appears just below the solvent front.

Other tests. Comply with the tests stated under Creams.

Assay. Disperse a quantity of cream containing 7.5 mg of 
Aciclovir with 50 ml of 0.5 Msulphuric acid. Shake with 50 ml 
of ethyl acetate, allow to separate and collect the clear lower 
aqueous layer Wash the organic layer with 20 ml of 0.5 M 
sulphuric acid and dilute the combined washings and the 
aqueous layer to 100.0 ml with 0.5 Msulphuric acid, mix and 
filter. Discard the first few ml of filtrate and to 10.0 ml of the 
filtrate add water to produce 50.0 ml. Measure the absorbance 
ofthe resulting solution at 255 nm (2.4.7). Calculate the content 
of CsH, iNsO3, taking 562 as specific absorbance at the maximum 
at255nm.

Aciclovir Dispersible Tablets
Acyclovir Dispersible Tablets t

Aciclovir Dispersible Tablets contain Aciclovir in a suitable 
dispersible base.

Aciclovir Dispersible Tablets contain not less thatn.95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
aciclovir, C8H]lN5O3.

Usual strengths. 200 mg; 400 mg; 800 mg.
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Identification

A. When examined in the range 230 nm to 350 nm (2.4.7), the 
solution prepared in the Assay shows an absorption maximum 
at 255 nm and a broad shoulder at 274 nm.

B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a).

Tests

Guanine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with cellulose F254.

Mobile phase. A mixture , of 10 volumes of propan-l-ol, 
30 volumes of 13.5 M ammonia and 60 volumes of a 5.0 per 
cent w/v solution of ammonium sulphate.

Test solution (a). Disperse a quantity ofthe powdered tablets 
containing 0.25 g of Aciclovir with 25 ml of 0.1 M sodium 
hydroxide for 10 minutes and dilute to 50.0 ml , with 0.7, M 
sodium hydroxide, filter.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with 0.1 Msodium hydroxide.

Reference solution (a). A 0.05 per cent w/v solution of 
aciclovir IPRS in 0.1 M sodium hydroxide.

Reference solution (b). A 0.005 per cent w/v solution of 
guanine in 0.1 Msodium hydroxide.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise. 15 cm, dry the plate in air and examine, under 
ultraviolet light at 254 nm. Any secondary spot corresponding 
to guanine in the chromatogram obtained with test solution 
(a) is not more intense than the spot in the chromatogram 
obtained with reference solution (b) (1.0 per cent).

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254..

Mobile phase. A mixture of 2 volumes of 13,5 M ammonia, 
20 volumes of methanol and 80 volumes of dichloromethane.

Test solution. Disperse a quantity of the powdered tablets 
containing 0,25 g of Aciclovir with 10.0 ml of dimethyl 
sulphoxide for 15 minutes and filter.

Reference solution: Dilute 0.7' ml of the test solution to 
100.0 ml with dimethyl sulphoxide.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 10 cm, dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot, in the 
chromatogram obtained with-the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution (0.7 per cent). .

Other tests. Comply with the tests stated under Tablets. ,

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
powder containing 0.1g of Aciclovir in 60 ml of 0.1M sodium 
hydroxide with the aid of ultrasound for 15 minutes and dilute 
to 100.0 ml with 0.1 Msodium hydroxide and filter. To 15 ml of 
the filtrate, add 50 ml of water, 5.8 ml of 2 M hydrochloric acid 
and dilute to 100.0 ml with water. Dilute 5.0 ml ofthe solution 
to 50.0 ml with 0.1 M hydrochloric acid. Measure the 
absorbance at the maximum at 255 nm (2.4.7). Calculate the 
content of GH; iN5O3 taking 560 as the specific absorbance at 
the maximum at 255 nm.

Labelling. The label states that the; tablets should be 
dispersed in water immediately before use.

Aciclovir Eye Ointment
Acyclovir Eye Ointment

Aciclovir Eye Ointment is a sterile preparation containing 
Aciclovir in a suitable base.

Aciclovir Eye Ointment contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
aciclovir, CsHnN5O3.

Usual strengths. 3 per cent w/w; 5 per cent w/w.

Identification
A. When examined in the range 230 nm to 350 nm (2.4.7), the 
solution prepared in the Assay shows an absorption maximum 
at 255 nm and a broad shoulder at 274 nm.

B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a)/

Tests
Guanine. Determine by thin-layer chromatography (2.4; 17),; 
coating the plate with cellulose F254.

Mobile phase. A mixture of 10 volumes di- propan-l-ol, 
30 volumes of 13.5 M ammonia and 60 volumes of a 5.0 per 
cent w/v solution of ammonium sulphate.

Test solution (a). Disperse a quantity of the ointment containing 
25 mg of Aciclovir .in 100, ml of hexane, extract with 5 ml of 
0.1 M sodium hydroxide, allow to separate and retain the 
lower aqueous layer.: '

Test solution (b). Dilute 1,0 ml of.test solution(a) to 10.0 ml 
with 0.1 M sodium hydroxide.

Reference solution (a). A 0.05 per cent w/v solution of 
aciclovir IPRS in 0.1 M.sodium hydroxide.

Reference solution (b). A 0.005 per cent w/v solution of 
guanine in 0.1 Msodium hydroxide.' .

1377

https://nhathuocngocanh.com/



ACICLOVIR INTRAVENOUS-INFUSION IP 2022

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm, dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot corresponding 
to guanine in the chromatogram obtained with test solution 
(a) is not more intense than the spot in the chromatogram 
obtained with reference solution (b) (1.0 per cent).

Other tests. Comply with the tests stated under Eye Ointment.

Assay. Disperse a quantity of the eye ointment containing 
10 mg of Aciclovir in 60 ml of hexane. Extract with three 30-ml 
quantities of 0.1 M sodium hydroxide, add sufficient 0.1 M 
sodium hydroxide to produce 100 ml and filter. To 15.0 ml of 
the solution, add 5 ml of 2 M hydrochloric acid and dilute to 
100.0 ml with water. Measure the absorbance of the resulting 
solution at the maximum at 255 nm (2.4.7). Calculate the content 
of C8HnN5O3 taking 560 as the specific absorbance at 255 nm.

Aciclovir Intravenous Infusion
Acyclovir Intravenous Infusion; Acyclovir Sodium 
Intravenous Infusion

Aciclovir Intravenous Infusion is a sterile material consisting 
of aciclovir sodium, prepared from Aciclovir with the aid of a 
suitable alkali, with or without auxiliary substances. It is filled 
in a sealed container.

The infusion is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Aciclovir Intravenous Infusion contains not less than 
95.0 per cent and not more than 105.0 per cent ofthe stated 
amount of aciclovir, CsHiiN5O3.

Usual strength. 500 mg per vial.

Description. A white or almost white, crystalline powder. ■

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powdersfor Injections) and with thefollowing requirements.

Identification

A. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution prepared in the Assay shows an absorption maximum 
at 255 nm and abroad shoulder at 274 nm.-‘

B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a).

C. It gives reaction (A) of sodium salts (2.3.1).

Tests

Appearance of solution. Dissolve the contents of a sealed 
container in sufficient Water for Injections to produce a 
solution containing 2.5 per cent w/v solution of Aciclovir 
(solution A). The solution is not more opalescent than 
opalescence standard OS2 (2.4.1), and not more intensely 
coloured than reference solution BYS5 (2.4.1).

pH (2.4.24). 10.7 to 11.7, determined in solution A.

Guanine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with cellulose F254 (Merck celllulose F 
plates are suitable).

Mobile phase. A mixture of 10 volumes of 1-propanol, 30 
volumes of strong ammonia solution and 60 volumes of a 
5 per cent w/v solution of ammonium sulphate.

Test solution (a). Dissolve a suitable quantity of the substance 
under examination in sufficient 0.1 M sodium hydroxide to 
produce a solution containing 0.5 per cent of Aciclovir.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with 0.1 Msodium hydroxide.

Reference solution (a). A 0.05 per cent w/v solution of 
aciclovir IPRS in 0.1 M sodium hydroxide.

Reference solution (b). A 0.005 per cent w/v solution of 
guanine in 0:1 Msodium hydroxide.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 12.cm. Dry the pate in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
corresponding to guanine in the chromatogram obtained with 
test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (b) 
(1.0 percent).

Related substances. Determine by thin-layer chromatography 
(2.4.17),r coating the plate with silica gel GF254.

Mobile phase. A mixture of 80 volumes of dichloromethane, 
20 volumes of methanol and 2 volumes of strong ammonia 
solution.

NOTE— Prepare the following solutions immediately before 
use.

Test solution. Dissolve a quantity of the substance under 
examination in dimethyl sulphoxide to produce a solution 
containing 2.5 per cent w/v of aciclovir. >

Reference solution. Dilute 1 volume ofthe test solution to 200 
volumes with dimethyl sulphoxide. - 
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Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
with an Rf value greater than that of the principal spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (0.5 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.174 Endotoxin 
Units per mg of aciclovir.

Assay. Dissolve a quantity of the mixed contents of 10 
containers containing 0.10 g of Aciclovir in sufficient 0.1 M 
hydrochloric acid to produce 500.0 ml. Dilute 5.0 ml ofthe 
resulting solution to 100.0 ml with 0.1 Mhydrochloric acid. 
Measure the absorbance of the resulting solution at the 
maximum at about 255 nm (2.4.7). Calculate the content of 
CgHnNsOs taking 560 as the specific absorbance at 255 nm.

Storage. Store protected from moisture, in a sterile, tamper- 
evident container sealed so as to exclude micro-organisms, at 
a temperature not exceeding 30°.

Labelling. The label states (1) the quantity of aciclovir sodium 
in the sealed container in terms of the equivalent amount of 
Aciclovir; (2) the strength of the constituted solution in terms 
ofthe equivalent amount of Aciclovir in a suitable dose-volume.

Aciclovir Oral Suspension
Acyclovir Oral Suspension

Aciclovir Oral Suspension is a suspension of Aciclovir in a 
suitable flavoured vehicle.

Aciclovir Oral Suspension contains not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
aciclovir, C8HnN5O3.

Usual strengths. 200 mg per 5 ml; 400 mg per 5 ml.

Identification
A. When examined in the range 230 nm to 250 nm (2.4.7), the 
solution prepared in the Assay before the final dilution shows 
maximum absorption at 255 nm and shoulder at 274 nm.
B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the principal-spot in the chromatogram obtained with reference 
solution (a). If the Rf values of the principal spot in the 
chromatogram obtained with test solution (b) and reference 
solution (a) are different, the oral suspension complies if the 
chromatogram obtained with reference solution (c) shows a 
single, compact spot.

Tests
pH(2.4.24).4.0to7.0.

Guanine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with cellulose F254 (Such as Merck cellulose 
F plates).

Mobile phase. A mixture of 10 volumes of propan-l-ol, 
30 volumes of 13.5 M ammonia and 60 volumes of a 5 per cent 
w/v solution of ammonium sulphate.

Solvent mixture. 35 volumes of 0.1 Msodium hydroxide and 
65 volumes of ethanol.

Test solution (a). Disperse a quantity of oral suspension 
containing 0.6 g of Aciclovir in 20 ml of 0.1 M sodium 
hydroxide and dilute to 100.0 ml with ethanol.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the solvent mixture.

Reference solution (a). A 0.06 per cent w/v solution of 
aciclovir IPRS in the solvent mixture.

Reference solution (b). A 0.006 per cent w/v solution of 
guanine in the solvent mixture.

Reference solution (c). A mixture of equal volumes of test 
solution (b) and reference solution (a).

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot corresponding 
to guanine in the chromatogram obtained with test solution 
(a) is not more intense than the spot in the chromatogram 
obtained with reference solution (b) (1.0 per cent). Ignore any 
spot that appears just below the solvent peak.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Disperse a quantity of oral suspension containing 
0.4 g of Aciclovir in 400 ml of water and 25 ml of 1Msulphuric 
acid with the aid of ultrasound for 10 minutes and dilute to 
500 ml with water. Filter the solution, discard the first few ml of 
filtrate and dilute 5.0 ml ofthe filtrate to 200.0 ml with 0.05 M 
sulphuric acid. Add 10 ml ofthe solution to 5 ml of a 0.01 per 
cent w/v solution of cetrimide in 0.05 Msulphuric acid, add 
sufficient 0.05 M sulphuric acid to produce 100.0 ml and 
measure the fluorescence (2.4.5), using an excitation 
wavelength of308 nm and an emission wavelength of415 nm. 
Set the instrument to zero using a 0.0005 per cent w/v solution 
of cetrimide in 0.05 Msulphuric acid. Calculate the content 
of CsHnN5O3 in the oral suspension from the fluorescence 
obtained by carrying out the operation at the same time using 
a mixture prepared by adding 10.0 ml of a 0.002 per cent w/v 
solution of aciclovir IPRS in 0.05 M sulphuric acid and 
beginning at the words “to 5 ml of a 0.01 per cent w/v solution 
of cetrimide ...”. Determine the weight per ml of the oral 
suspension (2.4.29) and calculate the content of CflUN/O;. 
weight in volume, using the declared content of C8HnN5O3 in 
aciclovir IPRS.
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Aciclovir Tablets
Acyclovir Tablets

Aciclovir Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of aciclovir, 
C8HnN5O3.

Usual strengths. 200 mg; 400 mg; 800 mg.

Identification
A. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution prepared in the Assay shows an absolution maximum 
at 255 nm and a broad shoulder at 274 nm.
B. In the test for Guanine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium: 900 ml of 0. 1M hydrochloric acid, 
Speed and time. 50 rpm for 45 minutes.

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance ofthe 
resulting solution at the maximum at about 255 nm (2.4.7). 
Calculate the content of aciclovir, C8HnN5O3 in the medium 
from the absorbance obtained from a solution of known 
concentration of aciclovir IPRS in the dissolution medium. ■
Q. Not less than 80 per cent ofthe stated amount of C J-I, N5O3.. 

Guanine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with cellulose F254 (Such as Merck 
celllulose F plates).
Mobile phase. A mixture of 10 volumes of 1-propanol, 
30 volumes of strong ammonia solution and 60 volumes of a 
5 per cent w/v solution of ammonium sulphate.

Test solution (a). Disperse a quantity of the powdered tablets 
containing 0.25 g of Aciclovir with 25 ml’of 0.1 M sodium 
hydroxide with the aid of ultrasound for 10 minutes and dilute 
to 50.0 ml with 0.1 Msodium hydroxide. Allow to stand and 
allow any undissolved material to settle before application to 
the plate. . ■

Test solution (b). Dilute 1.0 ml of test solution (a) to 
10.0 ml with 0:1 Msodium hydroxide-.'■

Reference solution (a). A 0.05 per cent w/v solution of 
aciclovir IPRS in 0JMsodium hydroxide.

Reference solution fb). A 0.005 per cent w/v solution of 
guanine in 0.1 Msodium hydroxide. <

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current-of warm air 

and examine under ultraviolet light at 254 nm. Any secondary 
spot corresponding to guanine in the chromatogram 
obtained with test solution (a) is not more intense than the 
spot in the chromatogram obtained with reference solution 
(b) (1.0 per cent).

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 80 volumes of dichloromethahe, 
20 volumes of methanol and 2 volumes of strong ammonia 
solution.

NOTE— Prepare the solutions immediately before use.

Test solution. Disperse a quantity of the powdered tablets 
containing 0.25 g of Aciclovir in dimethyl sulphoxide and 
dilute to 10.0 ml with dimethyl sulphoxide, with the aid of 
ultrasound for 15 minutes and filter.

Reference solution. Dilute 0.7 ml of the test solution to 
100.0 ml with dimethyl sulphoxide.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
with an Rf value more than that of the principal spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution (0.7 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
powder containing 0.1 g ofAciclovir in 60 ml of 0.1 Msodium 
hydroxide with the aid of ultrasound for 15 minutes and dilute 
to 100.0 ml with 0.1 Msodium hydroxide, filter. To 15.0 ml of 
the filtrate add 50 ml of water, 5.8 ml of 2 Mhydrochloric acid 
and sufficient water to produce 100.0 ml. To 5.0 ml of the 
solution add sufficient 0.1 M-hydrochloric acid to produce 
50.0 ml and mix well. Measure the absorbance of the solution 
at the maximum at about 255 nm (2.4.7), using 0.1 M 
hydrochloric acid as the blank. Calculate the content of 
C8HnN5O3 taking 560 as the specific absorbance at 255 nm.

Storage. Store protected from light.

Acitretin

CACh Mol. Wt. 326.4

Acitretin is (2//,4C,6//,8/?)-9-(4-Methoxy-2,3, 
6-trimethylphenyl)-3,7-dimethylnona-2,4,6,8-tetraenoic acid.
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Acitretin contains not less than 98.0 per cent and not more 
than 102.0 per cent of C2iH26O3, calculated on the dried basis.

Category. Antipsoriatic.

Description. A yellow or greenish yellow ciystalline powder. 
It shows polymorphism (2.5.11).

Identification
Test A may be omitted if test B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with acitretin IPRS 
or with the reference spectrum of acitretin.

B. When examined in the range 300 nm to 400 nm (2.4.7), a 
0.000375 per cent w/v solution in tetrahydrofuran shows 
absorption maxima at 358 nm and specific absorbance at the 
absorption maxima is 1350 to 1475.

C. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to that in the 
chromatogram obtained with reference solution (a).

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). '

NOTE — Carry out the test protected from light, andprepare 
solutions immediately before use.

Test solution (a). Dissolve 25 mg of the substance under 
examination in 5 ml of tetrahydrofuan and dilute immediately 
to 100.0 ml with ethanol. ,

Test solution (b). Dilute 10.0 ml of test solution (a) to 25.0 ml 
with ethanol.

Reference solution (a). Dissolve 25 mg of acitretin IPRS in 5 
ml of tetrahydrofuran and dilute immediately to 100.0 ml with 
ethanol. Dilute 10.0 ml ofthe solution to 25.0 ml with ethanol.

Reference solution (b). Dissolve; 1 mg of tretinoin IPRS in 
ethanol and dilute to 20.0 ml with ethanol. Mix 5.0 ml'of the 
solution with 2.5 ml of reference solution (a) and dilute to 
100.0 ml with ethanol.

Reference solution (c). Dilute 2.5 ml of reference solution (a) 
to 50.0 ml with ethanol, Dilute 3.0 ml ofthe solution to 20,0 ml 
with ethanol.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Lichrospher PAH, Merck),

- sample temperature: 4°,
- mobile phase: a 0.3 per cent v/v solution of glacial 

acetic acid in a mixture of 8 volumes of water and 
92 volumes of ethanol,

l(2Z,4£,6E,8£)-9-(4-methoxy-213,6-trimethylphenyl)-3,7- 
dimethylnona-2,4,6,8- tetraenoic acid,
2ethyl (ali-£,)-9-(4-methoxy-2,3,6-trimethylphenyl)-3J7-dimethyI- 
nona-2,4,6,8- tetraenoate.

- flow rate:0.6 ml per minute,
- spectrophotometer set at 360 nm, 
- injection volume: 10 pl.

Name Relative retention time 
(in minutes)

Acetretin impurity A1 0.78
Tretinoin 0.84
Acetretin 1.0
Acetretin impurity B2 1.65

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to acitretin and 
tretinion is not less than 2.0.

Inject reference solution (b), (c) and test solution (a).-Ruh the 
chromatogram 2.5 times the retention time ofprincipal peak. In 
the chromatogram obtained with test solution (a), the area of 
any secondary peak due to acitretin impurities A and B is not 
more than the area ofthe principal peak in the chromatogram 
obtained with reference solution (c) (0.3 per cent). The sum of 
areas of all the secondary peaks is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent). Ignore any peak with an area.less 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (c).

Palladium. Not more than 10 ppm. Determine by atomic 
absorption spectrophotometry (2.4.2), measuring at 247.6 nm 
using air-acetylene flame and Palladium hollow-cathode lamp.

Test solution. Take 2.0 g into a quartz beaker and'add 3 ml of 
magnesium nitrate solution. Heat in a muffle furnace at 350° 
to incinerate the content. Ignite at about 450° for 8 hours and 
then at 550 ± 50° for a further one hour. Dissolve the residue in 
a mixture of 0.75 ml of hydrochloric acid and 0.25 ml of nitric 
acid, warming gently: Cool, then-transfer the solution into a 
volumetric flask containing Wafer and dilute to 50.0 ml with 
water.

Reference solution. Dissolve 0.163 g of heavy magnesium 
oxide in a mixture of 0.5 ml of nitric acid, 1.5 ml of hydrochloric 
acid and 50 ml of water, add 2.0 ml of palladium standard 
solution (20ppm Pd) arid dilute to 100.0 ml with water.

Heavy metals (2.3.13). 1.0 g complies with the test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.4.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 100° for4hours.
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Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject reference solution (a) and test solution (b).

Calculate the content of C2jH26O3.
Storage. Store protected from light and moisture, at a 
temperature 2° to 8°. It is recommended that the contents of 
an opened container be used as soon as possible and any 
unused part be protected by an atmosphere of inert gas.

Acitretin Capsules
Acitretin Capsules contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of acitretin, 
C21H26O3.

NOTE — Carry out the following tests avoiding exposure to 
actinic light and using freshly prepared solutions.

Usual strengths. 10 mg; 25 mg.

Identification
A. Dissolve a quantity of capsule contents containing 25 mg 
of Acitretin in methanol and dilute to 250.0 ml with methanol, 
filter. Dilute 1.0 ml of the filtrate to 20.0 ml with methanol. 
When examined in the range 230 nm to 500 nm (2.4.7), the 
solution shows an absorption maximum at 346 nm.
B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 900 ml of 3 per cent w/v solution of sodium lauryl 
sulphate,, adjusted to pH 9.5, with 0.0IM' hydrochloric acid 
or 0.01Msodium hydroxide,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance ofthe filtrate, suitably diluted to obtain 0.0005 
per cent w/v of acitretin, at the maximum at about 348 nm 
(2.4.7). Calculate the content of C21H26O3 in the medium from 
the absorbance obtained from a solution of known 
concentration of acitretin IPRS.

Q. Not less than 75 per cent of the stated amount of C21H26O3.

Related substances. Determine by liquid chromatography 
(2.4.14).

1382 MMIilliillll

Solvent mixture. 10 volumes of tetrahydrofuran- and 13 
volumes of methanol.
Test solution. Disperse a quantity of the capsule contents 
containing 25 mg of Acitretin with 8 ml of water in a water­
bath at 45° for 10 minutes. Mix with the aid of ultrasound for 
15 minutes and dilute to 100.0 ml with the solvent mixture, 
filter.
Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Further dilute 4.0 ml ofthe 
solution to 10.0 ml with the solvent mixture.
Reference solution (b).N solution containing 0.00025 per cent 
w/v each of tretinoin IPRS and acitretin IPRS in the solvent 
mixture.
Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 4.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 0.5 volume of glacial acetic 

acid, 5 volumes of ethanol, 21 volumes of water and 
74 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 365 nm,
- injection volume: 10 pi

Inject reference solution (b) and (c). The test is not valid unless 
in the chromatogram obtained with reference solution (b), the 
resolution between the peaks due to acitretin and tretinoin is 
not less than 3.0 and in the chromatogram obtained with 
reference solution (c), the signal-tb-noise ratio ofthe principal 
peak is not less than 10.

Inject reference solution (a), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) except the area of one secondary 
peak is more than the area of the principal peak, in the 
chromatogram obtained with reference solution (a) (0.4 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 2.5 times the area of the principal peak, in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent). Ignore any peak with an area less than the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.1 percent).

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 10 volumes of tetrahydrofuran and 
13 volumes of methanol.

Test solution. Disperse a quantity of the mixed contents of 
20 capsules containing 25 mg ofAcitretin with 8 ml of water in 
a water-bath at 45° for 10 minutes. Mix with the aid of 
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ultrasound for 15 minutes and dilute to 100.0 ml with the solvent 
mixture. Further dilute 5.0 ml ofthe solution to 25.0 ml with the 
solvent mixture and filter.

Reference solution (a). A 0.005 per cent w/v solution of 
acitretin IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.00025 per cent 
w/v, each of, acitretin IPRS and tretinoin IPRS in the solvent 
mixture.

Use chromatographic system as described under Related 
substances.

Inject reference solution (b).The test is not valid unless the 
resolution between the peaks due to tretinoin and acitretin is 
not less than 3.0.

Inject reference solution (a) and the test solution.

Calculate the content of C21H26O3 in the capsules.

Storage. Store protected from light.

Adefovir Dipivoxil

C20H32N5O8P Mol. Wt. 501.5

Adefovir Dipivoxil is 9-[2-bis[(pivaloyloxy)methoxy] 
phosphonyl]-methoxy]ethyl]adenine.

Adefovir Dipivoxil contains not less than 98.0 per cent and 
not more than 102.0 per cent of C20H32N5()8P, calculated on the 
dried basis? ■

Category, Antiretroviral.

Description. Awhite to off-white crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtained with that of adefovir dipivoxil 
IPRS or with the reference spectrum of adefovir dipivoxil.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Reference solution. A 0.001 per cent w/v solution of adefovir 
dipivoxil IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

strong-cation exchange packing-sulphonated 
fluorocarbon polymer bonded to porous silica (5 pm),

- column temperature: 40°,
- mobile phase: A. 0.05 Msodium dihydrogen phosphate 

in 0.1 per cent v/v triethylamine. To 1000 ml of the 
solution, add 1 g hexane sulphonate, adjusted to pH 
3.3 with orthophosphoric acid,

B. acetonitrile,
— a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 20 pl.

. Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 .. 20
12 80 20

47 40 60

57 40 60 .. .

65 : 80 , 20 .

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, • the sum of 
areas of all the secondary peaks is riot more than 1.5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.5 percent). Ignore any peak with an 
area less than 0.01 times the area of the principal peakin the 
chromatogram obtained with the reference solution 
(0.01 percent).

Loss on drying (2.4.19). Not morethan 0.5 per cent, determined 
on 1.0 g by drying at 60° for 3 hours.

Assay. Weigh 0.3 'g;. dissolve in 40 ml. of glacial acetic acid. 
Titrate with 0.1 Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.050147 g of 
C^H^NgOgP.
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Adefovir Tablets
Adefovir Dipivoxil Tablets

Adefovir Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of adefovir 
dipivoxil, C2oH32N508P.

Usual strength. 10 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in. the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0. IM hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A 0.03 per cent w/v solution of adefovir 
dipivoxil IPRS in the mobile phase. Further dilute 4.0 ml ofthe 
solution to 100.0 ml with the dissolution medium.

Use chromatographic system as described under Assay.

Calculate the content of C20H32N5OsP in the medium.

Q. Not less than 70 per cent of the stated amount of 
C20H32N5O8P.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine'by liquid chromatography (2.4.14), aS described 
under Assay with the following modifications.

Test solution. Disperse one tablet in 30 ml ofthe mobile phase, 
with the aid of ultrasound for 20 minutes and dilute to 50.0 ml 
with the mobile phase. Centrifuge and use the supernatant 
liquid. ■ •. ,

Calculate the content of C20H32N5O8P in the tablet.

Other tests. Comply with the tests stated under Tablets;...

Assay. Determine by liquid chromatography (2.4.14). . '

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg ofAdefovir Dipivoxil in 15 ml of 
the mobile phase and dilute to 50.0 ml with the mobile phase 
and centrifuge. Dilute 5.0’ml of the supernatant liquid to 
25.0 ml with the mobile phase. ■

Reference solution. A 0.02 per cent w/v solution of adefovir 
dipivoxil IPRS in the mobile phase. = ; ; ;

Chromatographic system ■ ;
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 8.7 g of dipotassium hydrogen 
orthophosphate and 0.15 ml of iriethylamine in 1000 ml 
of water, adj listed to pH 3.0 with brthophosphbric acid, 
25 volumes of acetonitrile 25 volumes of methanol,

- flow rate: 1 ml per minute,
■ - spectrophotometer set at 254 nm, 
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inj ect the reference, solution and the test solution.

Calculate the content of C2oH32N508P in the tablets.

Adenosine

C10Hi3N5O4 Mol. Wt. 267.2

Adenosine is 9-p-D-ri bofuranosy 1-9//-purin-6-ami ne.

Adenosine contains not less than 99.0 per cent and not more 
than 101.0 per cent of CioHi3N504j calculated on the dried basis.

Category. Antiepileptic.

Description. A white or off white crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with adenosine IPRS 
or with the reference spectrum of adenosine. ,

Tests -

Appearance of solution. A 5.0 per cent w/v solution in hot 
water (Solution A) is colourless (2.4.1).

Acidity or alkalinity. To 10 ml of solutionA, add 0.1 ml of 
bromocresol purple solution and 0.1 ml of 0. OLMhydrochloric 
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acid. The solution is yellow. Add 0.4 ml of 0.01 M sodium 
hydroxide. The solution is violet-blue.

Specific optical rotation (2.4.22). - 49° to -45°, determined in 
a freshly prepared 2.5 per cent w/v solution in 1 M 
hydrochloric acid.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Dissolve 6.8 g.of potassium hydrogen 
sulphate and 3.4 g oitetrabutylammonium hydrogen sulphate 
in water, adjusted to pH 6.5 with 6.0 per cent w/v solution of 
potassium hydroxide and dilute to 1000 ml with the same 
solvent. Use freshly prepared solvent mixture.

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
10.0 ml with the mobile phase.

Reference solution (b). Dissolve 5 mg each of adenosine 
impurities A and G in the mobile phase and dilute to 50.0 ml 
with the mobile phase. Dilute 4.0 ml ofthe solution to 100.0 ml 
with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),..
- mobile phase: .a mixture of 40 volumes of water and 

60 volumes of solvent mixture,
- flowrate: 1.5 mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

'adenine,

2inosine,

Name Relative 
retentioritime

Correction 
factor

Adenosine impurity A1 0.3 0.6
Adenosine impurity G3 ' 0.4 1.4
Adenosine 1.0 —-

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to adenosine impurities A 
and G is not less than 1.5.

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.5 times the principal peak. In the 
chromatogram obtained with the test solution, the area of any 
peak due to adenosine impurity Ais not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent). The area of any peak due 
to adenosine impurity G is not more than area of the principal 

peak in the chromatogram obtained with reference solution 
(a) (0. 1 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than the 5 times 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with a 
n area less than 0.5 times the area of the. principal peak 
in the chromatogram obtained with reference solution (a) 
(0.05 percent).

Chlorides (2.3.12). Dissolve 2.5 g in warerand dilute to 25 ml 
with water. The solution complies with the limit test-for 
chlorides (100 ppm).

Sulphates (2.3.17). 15 ml of solution A, complies with the limit 
for sulphates (200 ppm).

Ammonium (2.3.53). Not more than 10 ppm,using method B, 
determined on 0.5 g. Prepare the reference solution using 5 ml 
of ammonium standard solution (1 ppm NH4)C

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g. by drying in an oven at 105°.

Assay. Weigh 0.2 g, dissolve in a mixture of 20 ml of acetic 
anhydride and 30 ml of anhydrous acetic acid. Titrate with 
0.1 M perchloric acid, determining'the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02672 g of 
Cf0H13N5O4.

Adenosine Injection
Adenosine Injection is a sterile solution of Adenosine in Water 
for Injection. It may contain Sodium Chloride.

Adenosine Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
adenosine, Ci0Hi3N5O4.

Usual strength. 3 mgperml.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with test solution (b) corresponds to that in the chromatogram 
obtained with reference solution (b).

Tests

pH (2.4.24). 4.5 to 7.5.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay.
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Inject test solution (a). The area of any secondary peak is not 
more than 1.0 per cent and the sum of areas of all the secondary 
peak is not more than 1.5 per cent, calculated by area 
normalization.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Bacterial endotoxins (2.2.3). Not more than 11.62 Endotoxin 
Units per mg of adenosine (for rapid intravenous injection) 
and not more than 5.95 Endotoxin Units per mg of adenosine 
(for continuous peripheral intravenous infusion).

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Dilute a volume of injection containing 
30 mg of Adenosine to 100.0 ml with water.

Test solution (b). Dilute 5.0 ml oftest solution (a) to 50.0 ml 
with water.

Reference solution (a). A solution containing 0.003 per cent 
w/v each of adenosine IPRS and inosine in warm water (50° 
to 55°).

Reference solution (b). A 0.003 per cent w/v solution of 
adenosine IPRS in warm water (50° to 55°). If sodium chloride 
is present in the injection, add 0.01 ml of sodium chloride 
solution (0.9 in 100) per ml ofthe anticipated final volume of 
the solution before addition of the warm water.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: dissolve 2.0 g of monobasic potassium 

phosphate in 800 ml of water, add 5 ml of 1.0 M 
. tetrabutylammonium dihydrogen phosphate solution, 

dilute with water to 980 ml and mix. Add 20 ml. of 
acetonitrile,

- flow rate: 2.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject reference solution (a) and (by Ruri the chromatogram 
2.5 times the retention time of the principal peak. The test is 
not valid unless in the chromatogram obtained with reference 
solution (a), the tailing factor for the principal peak is not more 
than 2.0 and the resolution between the peaks , due to 
adenosine and inosine is not less than 6.0 and in the 
chromatogram obtained with reference solution (b), the relative 
standard deviation for replicate injections is not more than 
1.5 percent.

Inject reference solution (b) and test solution (b).

Calculate the content ofCi0Hi3N5O4 in the injection. ■ :

Storage. Store protected from moisture, in single dose 
containers, preferably of Type I glass.

Adipic Acid

HOOC
COOH

CgH10O4 Mol. Wt. 146.1

Adipic Acid is 1,6-Hexadioic acid.

Adipic Acid contains not less than 99.0 per cent and not more 
than 101.0 per cent of C6Hi0O4, calculated on the dried basis.

Category. Pharmaceutical aid.

Description. A white or almost white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with adipic acid 
IPRS or with the reference spectrum of adipic acid;

Tests

Solution A. Dissolve 5.0 g with heating in water and dilute 
to 50 ml with water. Allow to cool and to crystallise. Filter 
through a sintered-glass filter (G4). Wash the filter with water. 
Collect the filtrate and the washings until a volume of 50 ml is 
obtained.

Appearance of solution. A 5.0 per cent w/v solution in 
methanol is clear (2.4.1) and not more intensely coloured than 
reference solution BS8 (2.4.1).

Related substances. Determined by liquid chromatography 
(2-4.14).

Test solution. Dissolve 0.2 g of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). Dissolve 20 mg of glutaric acid in 
1.0 ml ofthe test solution and dilute to 10.0 ml with the mobile 
phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 3 volumes of acetonitrile 

and 97 volumes of a 2.5 per cent w/v solution of 
orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 209 nm,
- injection volume: 20 pl;
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Inject reference, solution (a). The test is not valid unless the 
resolution between the peak corresponding to glutaric acid 
and adipic acid not less than 9.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
'(b) (0.1 per cent). The sum of areas of all the secondary peaks 
is not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Chlorides (2.3.12). Dilute 12.5 ml of solution Ato 15 ml with 
water complies with the limit test for chlorides (200 ppm).

Nitrates. Not more than 30 ppm.

To 1 ml of solution A, add 2 ml of 13.5 M ammonia, 0.5 ml of a 
1 per cent w/v solution of manganese sulphate, 1 ml of a 
1.0 per cent w/v solution of sulphanilamide and dilute to 
20 ml with water. Add 0.1 g ofzzncpowder and cool in iced 
water for 30 minutes, shake from time to time. Filter and cool 
10 ml ofthe filtrate in iced water. Add 2.5 ml of 25 per cent w/v 
solution of hydrochloric acid and 1. ml of a 1.0 per cent w/v 
solution of N-(l -naphthyl)ethylenediamine dihydrochloride. 
Allow to stand at room temperature. After 15 minutes, the 
mixture is not more intensely coloured than a standard 
prepared at the same time and in the same manner, using 1.5 ml 
of nitrate standard solution (2 ppm) instead of 1 ml of solution 
A. The test is not valid if a blank solution prepared at the same 
time and in the same manner, using 1 ml of water instead of 
1 ml of solution A, is more intensely coloured than 0.0002 per 
cent w/v solution of potassium permanganate.

Sulphates (2.3.17). 3 ml of solution A complies with the limit 
test for sulphates (500 ppm).

Iron (2.3.14). 10 ml of solution A complies with the limit test for 
iron (10 ppm), using 1.0 ml of iron standard solution 
(10 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.2 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 60 mg in 50 ml of water. Add 0.2 ml of 
phenolphthalein solution and titrate with 0.1 M sodium 
hydroxide.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.00731 g of 
C6Hl0O4.

Adrenaline
Epinephrine

C9H13NO3 Mol. Wt. 183.2

Adrenaline is (7?)-l-(3,4-dihydroxyphenyl)-2-methylamino- 
ethanol.

Adrenaline contains not less than 98.5 per cent and not more 
than 101.0 percent of C5H13NO3, calculated on the dried basis.

Category. Sympathomimetic.

Description. A white or creamy-white, microcrystalline powder 
or granules. It gradually darkens on exposure to light and air, 
decomposition being faster in the presence of moisture and at 
higher temperatures.

Identification

Test A may be omitted if tests B, C and D are carried out. Test 
C may be omitted if tests A, B and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with adrenaline 
IPRS or with the reference spectrum of adrenaline.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.003 per cent w/v solution in 0.01 Mhydrochloric acid shows 
an absorption maximum at 280 nm; absorbance at 280 nm, 
about 0.45.

C. To 1 ml of a neutral or faintly acid solution add drop wise a 
0.25 per cent w/v solution offerric chloride until an emerald­
green colour is produced. Add sodium bicarbonate solution 
gradually; the solution changes first to blue and then to red.

D. To 1 ml of a 0.1 per cent w/v solution add 1 ml of a 1.0 per 
cent v/v solution of 2,5-diethoxytetrahydrofuran in glacial 
acetic acid. Heat at 80° for 2 minutes, cool in ice and add 3 ml 
of a,2.0 per cent w/v solution of 4-dimethylaminobenzaldehyde 
in a mixture of 19 volumes of glacial acetic acid and 1 volume 
of hydrochloric acid. Mix and allow to stand for 2 minutes. 
The solution becomes yellow and is similar to the one obtained 
by performing the test in the same manner but omitting the 
substance under examination (distinction from noradrenaline).

Tests

Specific optical rotation (2.4.22). - 53.5° to - 50.0°, determined 
in a freshly prepared 4.0 per cent w/v solution in 1 M 
hydrochloric acid.

1387

https://nhathuocngocanh.com/



ADRENALINE IP 2022

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions protected from light.

Solvent mixture A. Dissolve 5.0 g of potassium dihydrogen 
phosphate and 2.6 g of sodium octanesulphonate in water 
and dilute to 1000 ml with water, stir for at least 
30 minutes, adjusted to pH 2.8 with orthophosphoric acid.

Solvent mixture B. 13 volumes of acetonitrile and 87 volumes 
of solvent mixture A.

Test solution. Dissolve 40 mg of the substance under 
examination in 5 ml of 0.1 M hydrochloric acid and dilute to 
50.0 ml with solvent mixture B.

Reference solution (a). Dilute 1.0 ml ofthe test solution.to 
100.0 ml with solvent mixture B.

Reference solution (b). Dissolve 1.5 mg of adrenaline 
impurity A IPRS (noradrenaline tartrate IPRS) in solvent 
mixture B, add 1.0 ml ofthe test solution and dilute to 100.0 ml 
with solvent mixture B.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 
(3 pm),

- column temperature: 50°,
- mobile phase: A. a mixture of 5 volumes of acetonitrile 

and 95 volumes of solvent mixture A,.
B. a mixture of 45 volumes of acetonitrile 

and 55 volumes of solvent mixture A,
- a gradient programme using the conditions given below, 
- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 fr.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 92 8

15 - 50 . 50

20 . 92 8

25 92 . 8

Inject reference solution (b).-The test is not valid unless the 
resolution between the peaks due to adrenaline impurity A 
and adrenaline is not less than 3.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak at relative retention time of about 0.2, 0.8 and 1.3 with 
reference to the principal peak (retention time of Adrenaline is 
about 4 min) is not more than 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent), the area of any peak at relative retention 
times of about 3.3 multiplied by a correction factor of 0.7 and 
about 3.7 multiplied by a correction factor of 0.6 with reference 

to the principal peak is not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent), the area of any other secondary 
peak is not more than 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.1 
per cent). The sum of areas of all the secondary peaks is not 
more than 0.5 times the area ofthe principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Phenones. Absorbance of a 0.2 per cent-w/v solution in 0.1 M 
hydrochloric acid at the maximum at about 310 nm (2.4.7), not 
more than 0.20, calculated on the dried basis.

Sulphated ash (2.3.18). Not more than 0.1 percent

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.7 kPa for 18 hours.

Assay. Dissolve 0.3 g in. 50 ml of anhydrous glacial acetic 
acid, warming slightly, if necessary, to effect solution; Titrate 
with 0.1 Mperchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration.

1 ml of 0:1 Mperchloric acid is equivalent to 0.01832 g of
c9h13no3.
Storage. Store protected from light in containers preferably 
filled with nitrogen. ..

Adrenaline Tartrate
Adrenaline Acid Tartrate; Adrenaline Bitartrate;
Epinephrine Bitartrate.

H PH
HOOC^VCOOH

H OH

C9H13NO3,C4H6O6 Mol. Wt. 333.3

Adrenaline tartrate is (I?)-1 -(3,4-dihydroxyphenyl)-2-methyl- 
aminoethanol hydrogen tartrate.

Adrenaline Tartrate contains not less than 98.0 per cent and 
not more than 101.0 per cent of C9H!3NO3,C4H6O6, calculated 
on the dried basis.

Category. Sympathomimetic.

Description. A white or greyish-white, crystalline powder. It 
darkens on exposure to air and light, decomposition being 
faster in the presence of moisture and at higher temperatures.
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Identification
Dissolve 5 g in 50 ml of a 0.5 per cent w/v solution of sodium 
metabisulphite and make alkaline by addition of ammonia. 
Keep the mixture at room temperature for at least 
15 minutes and filter. Reserve the filtrate for identification 
test C. Wash the precipitate with 3 quantities, each of 10 ml, of 
methanol. Evaporate to dryness at 80°'. The residue complies 
with the following tests.
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with adrenaline 
IPRS or with the reference spectrum of adrenaline.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.003 per cent w/v solution in 0.01 M hydrochloric acid shows 
an absorption maximum only at about 279 nm, about 0.45.
C.The filtrate reserved above gives the reaction (C) of tartrates 
(2.3.1). ; <

Tests
Appearance of solution. A5.0per cent w/v solution examined 
immediately after preparation is not more opalescent than 
opalescence standard OS2 (2.4.1) and not more intensely 
coloured than reference solution BYS4 (2.4.1).
pH (2.4.24). 2.8 to 4.0, determined in a 1.0 per cent w/v solution.
Specific optical rotation (2.4.22). - 54.0° to - 50.0°, determined 
in a freshly prepared 4.0 per cent w/v solution of residue 
obtained in identification test in 1 M hydrochloric acid.

Related substances. Determine by liquid chromatography 
(2.4.14).
NQTE-~Prepare the solutions protected from light.

Solvent mixture A. Dissolve 5.0 g of potassium dihydrogen 
phosphate and 2.6 g of sodium octanesulphonate in water 
and dilute to 1000 ml with the same solvent, stir for at least 
3.0 minutes, adjusted to pH 2.8 with orthophosphoric acid.

Solvent mixture B. 13 volumes of acetonitrile and 87 volumes 
of solvent mixture A.
Test solution. Dissolve 75 mg of the substance under 
examination in 5 ml of 0.1 Mhydrochloric acid and dilute to 
50.0 ml with solvent mixture B.
Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with solvent mixture B.
Reference solution (b). Dissolve 1.5 mg of noradrenaline 
tartrate IPRS (adrenaline impurity A IPRS) in solvent mixture 
B, add 1.0 ml of the test solution and dilute to 100.0 ml with 
solventmixtureB.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 
(3 pm),

- column temperature: 50°,

- mobile phase: A. a mixture of 5 volumes of acetonitrile 
and 95 volumes of solvent mixture A,

B. a mixture of 45 volumes of acetonitrile 
and 55 volumes of solvent mixture A,

- a gradient programme using the conditions given below, . 
- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 92 8
15 50 50 -
20 92 8
25 92 8

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to adrenaline impurity A 
and adrenaline is not less than 3.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of. any 
peak at relative retention timc.of about 3.2 with reference to. 
the principal peak is not more than 0.3 times the area of the 
principal peak in the chromatogram .obtained with reference 
solution (a) (0.3 per cent). Th'e area of any peak at relative 
retention times of about 0.8 <ancH.3 with reference to the 
principal peak is not more than 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent). The area of any other secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(O.lper cent). The sum of areas of all the secondary peaks is 
not more than 0.6 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.6 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Phenones. Absorbance of a 0.2 per cent w/v solution in 0.1 M 
hydrochloric acid at the maximum at about 310 nm, not more 
than 0.10, calculated on the dried basis (2.4.7).
Sulphated ash (2.3.18). Not more than 0.1 per cent.
Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
of 1.5 to 2.5 kPa for 18 hours.
Assay. Dissolve 0.3 g in 50.ml of anhydrous glacial acetic 
acid, warming slightly, if necessary, to effect solution. Titrate 
with 0.1 Mperchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration.
1 ml.of 0.1 Mperchloric acid is equivalent to 0.03333 g of 
C9H13NO3,C4H6O6.
Storage. Store protected from light in containers preferably 
filled with nitrogen.
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Adrenaline Injection
Adrenaline Bitartrate Injection; Adrenaline Acid Tartrate 
Injection; Adrenaline Tartrate Injection; Epinephrine 
Tartrate Injection

Adrenaline Injection is a sterile, isotonic solution containing 
0.18 per cent w/v of Adrenaline Tartrate in Water for Injections.

Adrenaline Injection contains adrenaline tartrate equivalent 
not less than 90.0 per cent and not more than 115.0 per cent 
w/v of the stated amount of adrenaline, C9II (3NO3.

Usual strength. 0.1 per cent w/v.

Description. Aclear, colourless or almost colourless solution.

Identification
A. In. the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponding to the peak in 
the chromatogram obtained with reference solution (a).

B. To 1 ml add dropwise a 0.25 per cent w/v solution offerric 
chloride until an emerald-green colour is produced. Add 
sodium bicarbonate solution gradually; the solution changes 
first to blue and then to red.

C. To 10 ml add 2 ml of disodium hydrogen phosphate solution 
and sufficient iodine solution to produce a brown colour. 
Add 0.1 Msodium thiosulphate dropwise until excess iodine 
is removed; a red colour is produced.

Tests
Appearance of solution. Examine the injection in a clear glass 
test-tube against a white background; it is not pinkish and 
does not contain a precipitate. If any yellow colour is observed, 
it is not more intense than a reference solution prepared by 
diluting 0.4 ml of 0.1 M iodine to 100 ml with water, when 
viewed similarly.

pH (2.4.24). 2.8 to 3.6.

Noradrenaline. Determine by liquid chromatography (2.4.14).

Test solution. Use the undiluted injection.

Reference solution (a). A 0.0018 per cent w/v solution of 
noradrenaline acid tartrate in the mobile phase.

Reference solution (b). A solution containing 0.0018 per cent 
w/v of noradrenaline-free adrenaline acid tartrate and 
0.0018 per cent w/v of noradrenaline acid tartrate in the 
mobile phase.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica or ceramic 
microparticles (5 to 10 pm) (Such as Niicleosil ODS),

- mobile phase: a buffer solution prepared by dissolving 
4.0 g of tetramethylammonium hydrogen sulphate,

1.1g of sodium heptanesulphonate and 2 ml of 0.1 M 
disodium edetate in 1000 ml of 5 per cent v/v solution of 
methanol, adjusted to pH 3.5 to 3.6 with 1 Msodium 
hydroxide,

- flow rate: 2 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
2.0.

Inject reference solution (a) and the test solution. The area of 
the peak corresponding to noradrenaline is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent). . -

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the injection containing 
20 mg of Adrenaline Tartrate to 100.0 ml with the mobile phase:

Reference solution (a). A 0.02 per cent w/v solution of 
adrenaline acid tartrate IPRS in the mobile phase.

Reference solution (b). A solution containing 0.02 per cent 
w/v each of adrenaline acid tartrate IPRS and noradrenaline 
acid tartrate in the mobile phase.

Chromatographic system
■ a stainless steel column 10 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asNucleosilC18),

- mobile phase: a buffer solution prepared by dissolving 
4.0 g of tetramethylammonium hydrogen sulphate, 1.1 
g of sodium heptanesulphonate and 2 ml of 0.1 M 
disodium edetate to a mixture of 950 volumes of water 
and 50 volumes of methanol, adjusted to pH 3.5 with 
IM sodium hydroxide,

- flow rate: 2 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume: 20 pl.

Inject reference solution (b). The.test is not valid unless the 
resolution between the peaks due to adrenaline acid tartrate 
and noradrenaline acid tartrate is not less than 2.0.

Inject reference solution (a) and the test solution.

Calculate the content of C9Hi3NO3 in the injection.

Storage. Store protected from light, in a single dose or multiple 
dose container.

Labelling. The label states (1) the quantity of active ingredient 
in parts per 1000 or mg per ml in terms of equivalent amount of 
adrenaline; (2) that the injection should not be used if it is 
pinkish or darker than slightly yellow.
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Agomelatine

Agomelatine isAL[2-(7-methoxy-l-naphthyl)ethyl] acetamide.

Agomelatine contains not less than 98.0 per cent and not 
more than 102.0 per cent of C15HnNO, calculated on the 
anhydrous basis.

Category. Antidepressant.

Description. A white to cream colour crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry 
(2.4.6). Compare the spectrum with that obtained with 
agomelatine IPRS or with the reference spectrum of 
agomelatine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of water and acetonitrile.

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Reference solution. A 0.02 per cent w/v solution of 
agomelatine IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed, with 

octadecylsilane bonded to porous silica (3 pm),
- column temperature: 40°,
- mobile phase: A. Dissolve 1.3 8 g of sodium dihydrogen 

orthophosphate monohydrate in 1000 ml of water, 
adjusted to pH 2.5 with orthophosphoric acid,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,

- spectrophotometer set at 230 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20

5 80 20

50 30 70

52 80 20

60 . 80 20

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0,

Inject the test solution. The'area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalisation.

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.2g.

Assay. Determine by liquid chromatography (2.4.14). '

Solvent mixture. Equal volumes of water and acetonitrile.

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 5.0 ml of the solution to 100.0 ml 
with the solvent mixture.

Reference solution. A 0.0025 per cent w/v solution of 
agomelatine IPRS in the solvent mixture.

Chromatographic system . .
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- - mobile phase: a mixture of 65 volumes of a buffer solution 

prepared by dissolving 1.38 g of sodium dihydrogen 
orthophosphate monohydrate in 1000 ml of water, 
adjusted to pH 2.5 with orthophdsphoric acid and 

35 volumes of acetonitrile,
- flowrate: 1.5 ml per minute, ,
- spectrophotometer set at 230 nm,
— injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C15HJ7NO2.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.
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Albendazole

H Ox CH3

Hc £ ¥ /^H

C12H15N3O2S Mol. Wt 265.3

Albendazole is methyl 5 -propylthio-1 ff-benzimidazol- 
2-yl-carbamate.

Albendazole contains not less than 98.0 per cent and not 
more than:I02;0 per cent of Cl2H]5N3O2S, calculated bn the 
dried basis. • " '

Category. Anthelmintic.

Description. A white to pale buff-coloured powder.

Identification

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the. spectrum with that obtained with albendazole. 
IPRS or with the reference spectrum of albendazole.

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with test solution corresponds to that 
of Albendazole in the chromatogram obtained with reference 
solution (b).

C. Melting point (2.4.21). 208° to 210°.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14). ■ .

Solvent mixture. A1.0 per cent v/v solution of sulphuric acid 
in methanol.

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of the solvent mixture and dilute to 50.0 ml 
with the mobile phase. , ■

Reference solution (a). Dissolve 10 mg ofthe substance under 
examination in 10 ml of the solvent mixture and dilute to 
100.0 ml with the mobile phase. Dilute 0.5 ml ofthe solution to 
20.0 ml with the mobile phase.. .. ,•

Reference solution (b). Dissolve 50 mg each ofthe substance 
under examination and oxibendazole IPRS in 5 ml of the solvent 
mixture and dilute to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5pm),

- mobile phase: a mixture of 30 volumes of 0.17 per cent 
w/v solution of ammonium dihydrogen phosphate and 
70 volumes of methanol,

- flow rate: 0.7 ml per minute,
- spectrophotometer set at 254 nm,
- injectionvolume:20pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to albendazole and 
oxibendazole is not less than 3.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak.’ In the chromatogram obtained with the test1 solution, 
the area of any secondary peak is not more than 1.5 times the 
area, of the principal peak in the chromatogram obtained with 
reference solution (a) (0.75 per cent) and the sum ofthe areas 
of all the secondary peaks is not more than 3 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (1.5 per cent). Ignore, any peak with an area less 
than 0.1 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours. '■

Assay. Dissolve 0.5 g in 80 ml of anhydrous glacial acetic 
acid. Titrate with 0.1 Mperchloric acid, using crystal violet 
solution as indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02653 g of 
C,H,W. .’••

Storage. Store protected from light.

Albendazole Oral Suspension
Albendazole Oral Suspension is a suspension of albendazole 
in a suitable vehicle.-

Albendazole Oral Suspension contains not less than 90.0 per 
cent and not more than 110.0 per cent ofthe stated amount of 
albendazole C|2Hi5N?O2S. ............ ■

Usual strength. 200 mg per 5 ml.

Identification

A. To a volume of oral suspension containing 25 mg of 
Albendazole add 50 ml of 0:1 Msodium hydroxide and shake 
with the aid of ultrasound for 10 minutes and dilute to-100 ml 
with wafer and filter. Dilute 1.0 ml ofthe solution to 10 ml with 
water. When examined in the range 240 nmto 340 nm (2.4.7), 
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the resulting solution exhibits a maximum at 308 nm, a minimum 
at 281 nm and a shoulder at 269 nm.

B. To a volume of oral suspension containing 25mg of 
Albendazole add 50 ml of 0.1 M hydrochloric acid and shake 
with the aid of ultrasound for 10 minutes and dilute to 100.0 ml 
with 0.1 Mhydrochloric acid, filter. Dilute 1.0 ml ofthe solution 
to 10.0 ml with 0.1 Mhydrochloric acid. When examined in 
the range 240 nm to 340 nm (2.4.7), the resulting solution 
exhibits a maximum at 292 nm, a minimum at 273 nm and a 
shoulder at 261 nm.

C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

Tests
pH (2.4.24). 4.5 to 5.5.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE- Prepare the solutions immediately before use.

Solvent mixture. 30 volumes of 0.015 M ammonium 
dihydrogen orthophosphate and 70 volumes of methanol.

Test solution. Dilute a quantity of the oral suspension 
containing 500 mg of Albendazole to 50,0 ml with 1.0 percent 
w/v solution of methanolic sulphuric acid. Dilute 5.0 ml of 
the solution to 10.0 ml with the solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Reference solution (b). Dissolve 25 mg each of albendazole 
IPRS and oxibendazole IPRS in 5.0 ml of 1.0 per cent v/v 
solution of methanolic sulphuric acid and dilute to 50.0 ml 
with the solvent mixture.

Chromatographic system .
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. 0.015 M ammonium dihydrogen 

orthophosphate,
B. methanol,

- a gradient programme using the conditions given below, 
- flow rate: 0.7 ml per minute,
- - spectrophotometer set at 292 nm,

- injectionvolume:20pl 
Time

(in min.) 
0 
3 .
5 
70 
72 
80

Mobile phase A Mobile phase B
(per cent v/v) (per cent v/v)

100. 0
100 0

' 30 :■ 70
30 ■ 70 :
100 0
100 0

Inject reference solution (b). The test is not valid unless 
the resolution between the two principal peaks is not less 
than 7.0.

Inject reference solution (a) and the' test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in 
chromatogram obtained with reference solution (a) (2.0 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the oral suspension 
containingO.l g of Albendazole, add 70 ml ofl percentv/v 
solution of methanolic sulphuric acid, mix with the aid of 
ultrasound for 1 minute and dilute to 100.0 ml with 1 per cent 
v/v methanolic sulphuric acid. Allow to stand and dilute 5 ml 
ofthe supernatant liquid to 25 ml with 1 per cent v/v methanolic 
sulphuric acid.

Reference solution. A 0.02 per cent w/v solution of albendazole 
IPRS in 1 per cent v/v solution of methanolic sulphuric acid.

Use chromatographic system as described under Related 
substances, operating the system for twice the retention time 
of albendazole peak.

Determine the weight per ml (2.4.29) and calculate the content 
ofC12H15N3O2S.

Albendazole Tablets
Albendazole Tablets contain albendazole. The tablets may be 
chewable and may contain permitted flavouring and 
sweetening agents.

Albendazole Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
albendazole, Ci2Hi5N3O2S.

Usual strength. 400 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of chloroform, 10 
volumes of ether and 10 volumes of glacial acetic acid.
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Test solution. Disperse a quantity of the powdered tablets 
containing 200 mg of Albendazole in 20 ml of a mixture of 18 
volumes of chloroform and 1 volume of formic acid, warm the 
suspension on a water-bath for 15 minutes, cool and filter, 
Dilute 10 ml of the filtrate with an equal volume of glacial 
acetic acid.

Reference solution. A 0.5 per cent w/v solution of albendazole 
IPRS in glacial acetic acid.

Apply to the plate 10 p.1 of each solution. After development, 
dry the plate in a current of warm air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution.

B. Extract a quantity of the powdered tablets containing 
100 mg of Albendazole with 100 ml of 0.1 M methanolic 
hydrochloric acid, filter and dilute 1.0 ml of the filtrate to 
100 ml with 0.1 Msodium hydroxide. The absorbance ofthe 
resulting solution at the maximum at about 309 nm (2.4.7) is 
about 0.74.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter. Dilute 
1.0 ml of filtrate to 50.0 with 0.1 Msodium hydroxide. Measure 
the absorbance of the resulting solution at the maximum at 
about 308 nm (2.4.7). Calculate the content of Cl2Hl5N3O2S in 
the medium taking 742 as the specific absorbance at 308 nm.

Q. Not less than 80 per cent of the stated amount of 
C12H15N3O2S.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.1 g of Albendazole, add 150 ml 0.1 M 
methanolic hydrochloric acid, shake for 15 minutes and dilute 
to 250.0 ml with 0.1 Mmethanolic hydrochloric acid; Mix, 
filter and dilute 5.0 ml of the filtrate to 250.0 ml with 0.1 M 
sodium hydroxide. Measure the absorbance of the resulting 
solution at the maximum at about 309 nm (2.4.7). Calculate the 
content of Ci2H]5N3O2S taking 742 as the specific absorbance 
at 309 nm.

Storage. Store protected from light.

Labelling. The label states, whereever applicable, the tablets 
should be chewed before swallowing.

Alfuzosin Hydrochloride

C19H27N5O4,HC1 Mol. Wt. 425.9

Alfuzosin Hydrochloride is (2/?5)-W-[3-[(4-amino-6,7- 
dimethoxyquinazolin-2-yl)methylamino]propyl]tetrahydro- 
furan-2-carboxamide hydrochloride.

Alfuzosin Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C9H27N5O4,1IC1, calculated 
on the anhydrous basis.

Category. Indicated in benign prostatic hyperplasia.

Description. A white or almost white, crystalline powder, 
slightly hygroscopic.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with alfuzosin 
hydrochlorideIPRS or with the reference spectrum of alfuzosin 
hydrochloride.

B. It gives reaction (A) of chlorides (2.3.1). •

Tests
pH (2.4.24). 4.0 to 5.5, determined in a 2.0 per cent w/v solution 
in carbon dioxide-free water.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 40 mg of the substance under 
examination in the mobile phase and dilute to 100,0 ml with 
the mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Chromatographic system
■ a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5: pm),
- mobile phase: a mixture of 1 volume of tetrahydrojuran, 

20 volumes ofacetonitrileand 80 volumes of a solution 
prepared by dissolving 5.0. ml of perchloric acid in 
900 ml of water, adjusted to pH 3.5 with dilute sodium 
hydroxide solution and dilute to 1000 ml with water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.
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Name Relative
retention time

Alfuzosin impurity D1 0.4
Alfuzosin hydrochloride (Retention time: 
about 8 minutes) 1.0
Alfuzosin impurity A2 1.2

iyV-(4-amino-6,7-dimethoxyquinazolin-2-yl)-V-methy[propane-l,3-diamine, 
W-[3-[(4-amino-6,7-dimethoxyquiriazolih-2-yl)methylamino]propyl] furan-2- 
carboxamide.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to alfuzosin impurity D is not more than 
0.2 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.2 per cent). The area of 
any other secondary peak is not more than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.1 per cent) and the sum of areas of all the 
secondary peaks is not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.3 per cent). Ignore any peak with an area less than 
0.05 times the area ofthe principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
1.0g.

Assay. Weigh 0.3 g, dissolve in 40 ml of acetic acid, add 40 ml 
of acetic anhydride: Titrate with 0.1 M perchloric acid. 
Determine the end point potentiometrically (2.4.25). Carryout 
a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.04259 g of
c19h27n304,hci.
Storage. Store protected from light and moisture.

Alfuzosin Prolonged-release Tablets
Alfuzosin Hydrochloride Prolonged-release Tablets

Alfuzosin Prolonged-release Tablets .manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same.
Alfuzosin Pro longed-release Tablets contain riot less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of alfuzosin hydrochloride, C^HjyNsO^HCl.

Usual strength. 10 mg.

Identification

Disperse a quantity of the powdered tablets containing 30 mg 
ofAlfuzosin Hydrochloride with 150 ml of water for 5 minutes 
and filter. To the filtrate, add 10 ml of 18 M ammonia, extract 
with two 25 ml quantities of dichloromethane, wash the 
combined extracts with 10 ml of water, dry over sodium sulphate 
and evaporate to dryness. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum obtained with alfuzosin hydrochloride IPRS treated 
in the same manner or with the reference spectrum of alfuzosin.

Tests

Dissolution (2.5.2). Complies with the test stated under 
Tablets.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 15 mg of Alfuzosin Hydrochloride in 70 ml of 
methanol with the aid of ultrasound for 30 minutes, add 10 ml 
of 0.0IM hydrochloric acid , cool, dilute to 100.0 ml with 
methanol and filter. Dilute 1.0 ml ofthe solution to 5.0 ml with 
the mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: mobile phase: a mixture of 1 volume of 

tetrahydrofuran, 20 volumes of acetonitrile and 
80 volumes of sodium perchlorate solution preparedby 
dissolving 5 ml of perchloric acid to 900 ml of water, 
adjusted to pH 3.5 with 2 M sodium hydroxide and 
dilute to 1000 ml with water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent), the sum of areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0, per .cent). Ignore any peak with an area less than 
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0.05 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent).

Uniformity of content. Complies with the test stated under 
Tablets using following test solution.

Test solution. Disperse 1 tablet in 70 ml of methanol with the 
aid of ultrasound for 30 minutes, add 10 ml of 0.01M 
hydrochloric acid, cool, dilute to 100.0 ml with methanol and 
filter. Dilute 1.0 ml of the solution to 10.0 ml with the mobile 
phase.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 10 mg of Alfuzosin Hydrochloride in 70 
ml of methanol with the aid of ultrasound for 30 minutes, add 
10 ml of 0.01Mhydrochloric acid, cool, dilute to 100 ml with 
methanol and filter. Dilute 1.0 ml ofthe solution to 10.0 ml with 
the mobile phase.

Reference solution. A 0.001 per cent w/v solution of alfuzosin 
hydrochloride IPRS in the mobile phase.

Use chromatographic. system as described under Related 
substances. .

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate inj ections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci9H27N5O4,HCI in the tablets.

Alfuzosin Tablets
Alfuzosin Hydrochloride Tablets

Alfuzosin Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of alfuzosin 
hydrochloride, C1JL7N5O4JICI.

Usual strength. 10 mg.

Identification

Disperse a quantity of the powdered tablets containing 30 mg 
of Alfuzosin Hydrochloride with l'50mlofwoterfor5 minutes 
and filter. To the filtrate, add 10 ml of 18 Mammonia, extract 
with two 25-ml quantities of dichloromethane, wash the 
combined extracts with 10 nil of water, dry over sodium sulphate 
and evaporate to dryness. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6).' Compare the 
spectrum obtained with alfuzosin hydrochloride IPRS treated 
in the same manner or with the reference spectrum of alfuzosin.

IP 2022.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
mobile phase to obtain a solution containing a 0.0001 per cent 
w/v of Alfuzosin Hydrochloride.

Reference solution. A 0.0001 per w/v solution of alfuzosin 
hydrochloride IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

- - injection volume: 100 pl.

Inject the reference solution and the test solution.

Calculate the content of Ci9H27N5O4,HCl in the medium.

Q. Not less than 75 per cent of-the stated amount of 
C19H27N5O4,HC1.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 15 mg of Alfuzosin Hydrochloride in 70 ml of 
methanol with the aid of ultrasound for 30 minutes, add 10 ml 
of 0.0IM hydrochloric acid, cool, dilute’ to 100.0 ml with 
methanol and filter. Dilute 1.0 ml of the solution to 5.0 ml with 
the mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 1 volume of tetrahydrofuran, 

20 volumes of acetonitrile and 80 volumes of sodium 
perchlorate solution prepared by dissolving 5 ml of 
perchloric acid to 900 ml of water, adjusted to pH 3.5 
with 2 Msodium hydroxide and add sufficient water to 
produce 1000. ml,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference.solution and the test solution. ..In the 
chromatogram obtained with the test solution, the area of any 
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secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent), the sum ofthe areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent).

Uniformity of content. Complies with the test stated under 
Tablets using following test solution.

Test solution. Disperse 1 tablet in 70 ml of methanol, with the 
aid of ultrasound for 30. minutes, add 10 ml of 0.01M 
hydrochloric acid, cool, dilute to 100.0 ml with methanol and 
filter. Dilute 1.0 ml of the solution to 10.0 ml with the mobile 
phase.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14):

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 10 mg of Alfuzosin 
Hydrochloride in 70 ml of methanol with the aid of ultrasound 
for 30 minutes, add 10 ml of 0.01 Mhydrochloric acid, cool, 
dilute to 100.0 ml with methanol and filter. Dilute 1.0 ml ofthe 
solution to 10.0 ml with the mobile phase.

Reference solution. A 0.001 per cent w/v solution of alfuzosin 
hydrochloride IPRS in the mobile phase.

Use chromatographic system as described under .Related 
substances.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is notmore than.2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C:9lf?NsO:J IO in the tablets.

Alginic Acid
Polymannuronic Acid

Alginic acid is a hydrophilic colloidal mixture of polyuronic 
acids, [(CftHgOejn], composed of residues of D-mannuronic 
acid and L-guluronic acid extracted with dilute alkali from 
various species of.brown seaweeds (Fam. Phaeophyceae).

Alginic Acid contains not less than 19.0 per cent and not more 
than 25.0 per cent of carboxylic acid groups (COOH), calculated 
on the dried basis.

Category. Pharmaceutical aid.

Description. A white to yellowish-white, fibrous powder.

Identification

A. To 5 ml of a 0.75 per cent w/v solution in 0.1 M sodium 
hydroxide add 1 ml of calcium chloride solution', a gelatinous 
precipitate is formed.

B. To 5 ml ofthe solution obtained in test A add 1 ml of 2 M 
sulphuric acid', a gelatinous precipitate is formed.

C. To about 5 mg in a test-tube add 5 ml of water, 1 ml of a 
freshly prepared 1 per cent w/v solution of 1,3-naphthalenediol 
in ethanol (95 per cent) and 5 ml of hydrochloric acid. Heat 
the mixture to boiling, boil gently for 3 minutes and cool to 
about 15°. Transfer the contents of the test-tube to a small 
separator with the aid of 5 ml of water and extract with 15 ml of 
di-isopropyl ether, the di-isopropyl ether extract exhibits a 
deep purple colour which is more intense than that exhibited 
by a blank prepared in the same manner without the substance 
under examination.

Tests

pH (2.4.24). 1.5 to 3.5, determined in a 3.0 per cent w/v 
dispersion in water.

Acid value. Not less than 230, calculated on the dried basis 
and determined in the following manner. Weigh 1.0 g and 
suspend in a mixture of 50 ml of water and 30 ml of a 4.4 per 
cent w/v solution of calcium acetate. Shake vigorously, allow 
the mixture to stand for Ihour, add phenolphthalein solution 
and titrate the liberated acetic acid with 0.1 M sodium 
hydroxide. Carry out a blank titration.

Calculate the acid Value from the expression 5.611 AJW, where 
A is the volume, in ml, of 0.1 Msodium hydroxide consumed 
and W is the weight, in g, of the sample.

Arsenic (2.3.10). Mix 2.0 g with 5 ml of sulphuric acid, add a 
few glass beads and digest at a temperature not exceeding 
120° until charring begins. Additional sulphuric acid may be 
added if necessary but the total volume of acid added should 
not exceed 10 ml. Add cautiously, dropwise, hydrogen peroxide 
solution (100 vol) allowing the reaction to subside and again 
heating between addition of drops. Discontinue heating if 
foaming becomes excessive. When the reaction has abated, 
heat cautiously rotating the flask occasionally. Maintain 
oxidising conditions at all times during the digestion by adding 
small quantities of the hydrogen peroxide solution whenever 
the mixture turns brown or darkens. Continue the digestion 
until the organic matter has been destroyed, gradually raising 
the temperature until fumes of sulphur trioxide are copiously 
evolved and the solution becomes colourless or has only a 
light straw colour. Cool, add cautiously 10 ml of water, mix, 
and again evaporate till there is strong fuming, repeating this 
procedure, to remove any trace of hydrogen peroxide. Cool, 
add cautiously 10 ml of water, wash the sides of the flask with 
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a few ml of water and dilute with water to 35 ml. The resulting 
solution complies with the limit test for arsenic (5 ppm).

Heavy metals (2.3.13). 0.5 g complies with the limit test for 
heavy metals, Method B (40 ppm). Use nitric acid in place of 
sulphuric acid to wet the sample.

Microbial contamination (2.2.9). 1 g is free from Escherichia 
coli and 10 g is free from Salmonella and Shigella.

Total ash (2.3.19). Not more than 4.0 per cent, determined on 
0.5 g by Method B.

Loss on drying (2.4.19). Not more than 15.0 per cent, determined 
on 0.1 g by drying in an oven at 105° for 4 hours.

Assay. Weigh 0.25 g, add 25 ml of water and 25.0 ml of 0.1 M 
sodium hydroxide and titrate with 0.1 M hydrochloric acid 
using 0.2 ml of dilute phenolphthalein solution as indicator. 
Repeat the operation without the substance under examination. 
The difference between the titrations represents the amount 
of sodium hydroxide required.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.004502 g of 
carboxylic acid groups (COOH).

Allantoin

C4H6N4O3 Mol. Wt 158.1

Allantoin is (7?S)-(2,5-dioxo-4-imidazolidinyl)urea.

Allantoin contains not less than 9,8.5 per cent and not more 
than 101.0 percent of C4H6N4O3, calculated on the dried basis.

Category. Astringent.

Description. A white or almost white, crystalline powder.

Identification

Tesi/! may be omitted iftests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. .

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with allantoin IPRS 
or with the reference spectrum of allantoin.

B. In the test for Related substances, the principal spot in the 
chromatogram obtained, with test solution (b). corresponds to 
that in the chromatogram obtained with reference solution (a).

C. Boil 20 mg with a mixture of 1 ml each of dilute sodium 
hydroxide solution and water, allow to cool. Add 1 ml of 

dilute hydrochloric acid. To 0.1 ml ofthe solution add 0.1 ml 
of a 10 per cent w/v solution ofpotassium bromide, 0.1 ml of 
a 2 per cent w/v solution of resorcinol and 3. ml of sulphuric 
acid. Heat for 10 minutes on a water bath; a dark blue colour 
develops, which becomes red after cooling and pouring into 
about 10 ml of water.

D. Heat about 0.5 g, ammonia vapour is evolved, which turns 
red litmus paper blue.

Tests

Acidity or alkalinity. To 5 ml of a 0.5 per cent w/v solution in 
carbon dioxide-free water with heating if necessary (solution 
A), add 5 ml of carbon dioxide-free water, 0.1 ml of methyl red 
solution and 0.2 ml of 0.01 Msodium hydroxide, the solution 
is yellow. Add 0.4 ml of 0.01 Mhydrochloric acid, the solution 
is red.

Optical rotation (2.4.22). - 0.10° to + 0.10°, determined on 
solution A.

Reducing substances. Shake 1.0 g with 10 ml of water for 2 
minutes, filter. Add 1.5 ml of 0.02 Mpotassium permanganate. 
The solution must remain violet for at least 10 minutes.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with cellulose.

Mobile phase. A mixture of 15 volumes ofglacial acetic acid, 
25 volumes of water and 60 volumes of butanol.

Test solution (a). Dissolve 0.1 g of the substance under 
examination in 5.0 ml of water with heating and allow to cool, 
dilute to 10.0 ml with methanol. (Use thesolution immediately 
after preparation)..

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with a mixture of 1 volume of methanol and 1 volume of water.

Reference solution (a). A 0.1 per cent w/v'solution of 
allantoin IPRS in a mixture of. 1 volume of methanol and 
1 volume of water.

Reference solution (b). Dissolve 10 mg of urea in 10.0 ml of 
water. Dilute 1.0 ml of the solution to 10.0 ml with methanol.

Reference solution (c). Mix 1.0 ml each of reference solution 
(a) and reference solution (b).

Apply to the plate 10 pl of test solution (a) and 5 pl each of 
test solution (b), reference solution (a), (b) and (c). Allow the 
mobile phase to rise 10 cm. Dry the plate in air, and spray with 
a 0.5 per cent w/v solution of dimethylaminobenzaldehyde in 
a mixture of 1 volume of hydrochloric acid and 3 volumes of 
methanol. Dry the plate in a current of hot air. Examine in 
daylight after 30 minutes. Any secondary spot in the 
chromatogram obtained with test solution (a) is not more 
intense than the principal spot in the chromatogram obtained 
with reference solution (b) (0.5 per cent). The test is not valid 
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unless the chromatogram obtained with reference solution (c) 
shows two clearly separated principal spots.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.1 per cent, determined 
on l.Ogby drying in an oven at 105°.

Assay. Dissolve 120 mg in 40 ml of waler. Titrate with 0.1 M 
sodium hydroxide, . determining the end-point 
potentiometrically (2.4.25).. Carry out a blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.01581 g of 
C4ITN4O3.

Allopurinol

C5H4N4O Mol.Wt. 136.1

Allopurinol is a tautomeric mixture of l#-pyrazolo[3,4-cZ] 
pyrimidin-4-ol and 1,5-dihydro-47/-pyrazolo[3,4-6(jpyrimidin- 
4-one.

Allopurinol contains not less than 98.0 per cent and not more 
than 101.0 percent of C5H4N4O, calculated on the dried basis.

Category. Uricosuric agent.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C and Dare carried out. Tests 
B, C and D may be.omitted. if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with allopurinol 
IPRS or with the reference spectrum of allopurinol.

B. Dissolve 0.1 g in 10 ml of 0.1 Msodium hydroxide and add 
sufficient 0.1 Mhydrochloric acid to produce 100.0 ml; dilute 
10.0 ml to 100.0 ml with 0.1 Mhydrochloric acid and dilute 
10.0 ml of the solution to 100.0 ml with 0.1 Mhydrochloric 
acid. When examined in the range 220 nm to 360 nm (2.4.7), 
the resulting solution shows an absorption maximum at about 
250 nm and a minimum at about 231 nm; ratio of the absorbance 
at the minimum at about 231 nm to that at the maximum at 
about 250 nm,.0.52 to 0.62..

C. Dissolve 50 mg in 5 ml of dilute sodium hydroxide solution, 
add 1 ml of alkaline potassium mercuri-iodide solution, heat 

to boiling and allow to stand;, a flocculent yellow precipitate is 
produced.

D. Shake about 0.1 g with 5 ml of dilute sodium hydroxide 
solution, add 3 ml of lithium and sodium molybdo- 
phosphotungstate solution and 5 ml of a 20 per cent w/v 
solution of sodium carbonate', a grey-blue colour is produced.

Tests
Appearance of solution. A 5.0 per cent w/v solution in 2 M 
sodium hydroxide is clear, (2.4.1) and not more intensely 
coloured than reference solution YS6 orGYS4 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Use freshly prepared solutions, store and inject at 
8°, using a cooled autosampler.

Test solution. Dissolve 25 mg of the substance under 
examination in 2.5 ml of a 0.4 per cent w/v solution of sodium 
hydroxide and dilute immediately to 50.0 ml with the mobile 
phase.

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
100.0 ml with the mobile phase.

Reference solution (b). A solution containing 5.0 mg each of 
allopurinol impurity A IPRS (5-amino-1 H-pyrazole-4- 
carboxamide IPRS), allopurinol impurity B IPRS (5- 
(formylamino)-1 H-pyrazole-4-carboxamide IPRS) and 
allopurinol impurity C IPRS (5-(4H-l,2,4-triazol-4-yl)-lH- 
pyrazole-4-carboxamide IPRS) in 5.0 ml of a 0.4 per cent w/v 
solution of sodium hydroxide and dilute immediately to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a 0.125 per cent w/v solution ofpotassium 

dihydrogen phosphate,
- flow rate: 1.4 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

The elution order of the peaks is allopurinol impurity A, 
allopurinol impurity B, allopurinol impurity C and allopurinol. 
The retention time for allopurinol is about 10 minutes.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to allopurinol impurity B 
and allopurinol impurity C is not less than 1.1.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of the peak due to allopurinol impurity A is not more than 
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twice the area of corresponding peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent). The area of 
the peak due to allopurinol impurity C is not more than the 
area of the corresponding peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent). The area of the peak 
due to allopurinol impurity B and of any other secondary peak 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.1 per cent). The sum of areas of all the secondary peaks 
other than allopurinol impurity A, B and C is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.2 g and dissolve with gentle heating, if 
necessary, in 50 ml of dimethylformamide. Titrate with 0.1 M 
tetrabutylammonium hydroxide, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 
0.01361 gofC5H4N4O.

Allopurinol Tablets
Allopurinol Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
allopurinol, C5H4N4O.

Usual strengths. 100 mg; 300 mg.

Identification
A. When examined in the range 230 nm to 360 nm (2.4,7), the 
solution obtained in the Assay shows an absorption maximum 
only at about 250 nm.

B. Disperse a quantity of the powdered tablets containing 0.1 
g of Allopurinol with 5 ml of dilute sodium hydroxide solution; 
add 3 ml of lithium and sodium molybdo-phosphotungstate 
solution and 5 ml of a 20 per cent w/v solution of sodium 
carbonate', a grey-blue colour is produced.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium: 900 ml of 0.01 M hydrochloric acid,.

Speed and time. 75 rpm for 45 minutes.

Withdraw a suitable volume of the medium and filter. Reject 
the first few ml of the filtrate and dilute a suitable volume of 
the filtrate with dissolution medium. Measure the absorbance 
of the resulting solution at the maximum at about 250 nm (2.4.7)2 
Calculate the content of allopurinol, C5H4N4O in the medium 
from the absorbance obtained from a solution containing 0.001 
per cent w/v of allopurinol IPRS prepared by dissolving in 
minimum amount of 0.1 Msodium hydroxide and diluted with 
the dissolution medium.

Q. Not less than 75 per cent of the stated amount of C5H4N4O.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 0.1 g of Allopurinol with 10 ml of 0.1 M sodium 
hydroxide with the aid of ultrasound and immediately dilute 
to 200.0 ml with mobile phase A, filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase A. Further dilute 1.0 ml of the 
solution to 10.0 ml with mobile phase A.

Reference solution (b). Dissolve 10 mg of allopurinol 
impurity A IPRS (5-amino-lH-pyrazole-4-carboxamide 
IPRS) in mobile phase A, add 20 ml of the test solution and 
immediately dilute to 100.0 ml with mobile phase A. Further 
dilute 1.0 ml of the solution to 100.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asNucleosilC18),

- mobile phase: A. a mixture of 10 volumes of methanol 
and 90 volumes of a 0.125 per cent w/v solution of 
potassium dihydrogen orthophosphate,.

B. a mixture of 30 volumes of methanol 
and 70 volumes of a 0.125 per cent w/v solution of 
potassium dihydrogen orthophosphate,

~ a gradient programme using the conditions given below,
flow rate: 1 ml per minute,
spectrophotometer set at 230 nm,
injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) . (per cent v/v) (per cent v/y)

0 100 0

30 0 100
40 0 100
42 100 0

The elution order of the peaks is allopurinol impurity A, 
allopurinol impurity B, allopurinol impurity C and allopurinol. 
The retention time for allopurinol is about 10 minutes.
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Inject reference solution, (b). The test is not valid unless the 
resolution between the peaks due to allopurinol impurity A 
and allopurinol is not less than 3.0.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 5 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of the peak due to allopurinol impurity A is not more than the 
area of the corresponding peak in the chromatogram obtained 
with reference solution (b) (0.2 per cent). The area of 
unresolved double peak, the peak at retention time of about
6.1 minutes is not more than twice the area of the principle 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). The sum of 
the areas of any other secondary peaks is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent). Ignore any 
peak with an area less than 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.02 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.1 g of Allopurinol with 20 ml of 
0.05 M sodium hydroxide for 15 to 20 minutes, add 75 ml of 
0.1 M hydrochloric acid shake for 10 minutes, add sufficient 
0.1 M hydrochloric acid to produce. 250.0 ml, filter. Dilute 
5.0 ml of the filtrate to 250.0 ml with 0.1 M hydrochloric acid. 
Measure the absorbance of the resulting solution at the 
maximum at about 250 nm (2.4,7) using 0.1 Mhydrochloric 
acid as the blank.

Calculate the content of C5H4N4O, taking 563 as the specific 
absorbance at 250 nm.

Aloes
Aloes is the dried juice of the leaves of Aloe barbadensis 
Miller (A. vera Linn), known in commerce as Curacao Aloes or 
Barbados Aloes, or oIvL/mvi Miller and hybrids of this species 
with A. africana Miller and A. spicata Baker, known in 
commerce as Cape Aloes (Fam. Liliaceae). Indian Aloes of 
commerce is obtained from A. barbadensis.

Aloes contains not less than 50.0 per . cent of water-soluble 
extractive. Curacao Aloes contains not less than 18.0 per cent 
and Cape Aloes not less than 28.0 per cent of 
hydroxyanthracene derivatives, calculated as ^anhydrous 
barbaloin.

Category. Laxative.

Description. Unground Curacao Aloes— Brownish-black, 
opaque masses; fractured surface uneven, waxy and somewhat 
resinous.

Unground Cape Aloes — Dark-brown or greenish-brown to 
olive-brown masses; fractured surface shiny and conchoidal.

Identification
Mix 0.5 g with 50 ml of water, boil until nearly dissolved, cool, 
add 0.5 g of silica gel and filter. On the filtrate carry out the 
following tests.

A. Heat 5 ml with 0.2 g of borax until dissolved, add a few 
drops of the solution to a test-tube nearly filled with water; a 
green fluorescence is produced.

B. Mix 2 ml with 2 ml of bromine water; a pale yellow precipitate 
is produced. The supernatant liquid is violet with Curacao 
Aloes; no such violet colour appears with Cape Aloes.

C. Mix 5 ml with 2 ml of nitric acid; with Cape Aloes a reddish- 
yellow colour is produced; with Socotrine Aloes a pale 
brownish-yellow colour is produced; with Cape Aloes 
a yellowish-brown colour passing rapidly to green is 
produced.

D. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of ethyl acetate, 
17 volumes of methanol and 13 volumes of water.

Test solution. Heat 0.5 g, in powder, with 20 ml methanol to 
boiling on a water-bath, shake well, decant the supernatant 
liquid, keep at 4° and use within 24 hours.

Reference solution. Dissolve 50 mg of barbaloin in 10.0 ml 
methanol.

Apply to the plate 5 pl of each solution as bands 20 mm x 
3 mm. Allow the mobile phase to rise 15 cm. Dry the plate in a 
current of air, spray with a 10 per cent w/v solution ofpotassium 
hydroxide in methanol and examine under ultraviolet light at 
365 nm. The chromatogram obtained with the reference 
solution shows a yellow band with anRfvalue of 0.4 to 0.5. In 
the case of Curacao Aloes,, the chromatogram obtained with 
the test solution shows a yellow fluorescent band 
corresponding to. that due to barbaloin in the chromatogram 
obtained with the reference solution and in the lower part a 
light blue fluorescent band (corresponding to aloesine). In 
the case of Cape Aloes, the test solution shows a yellow 
fluorescent band corresponding to that due to barbaloin in 
the chromatogram obtained with the reference solution and in 
the lower part two yellow fluorescent bands (due to 
aloinosides A and B) as well as a blue fluorescent band (due 
to aloesine). Heat the plate at 110° for 5 minutes. In the case of 
Curacao Aloes, with the test solution a violet fluorescent band 
appears just below the yellow band corresponding to barbaloin 
while in the case of Cape Aloes no such violet band appears.
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Tests

Ethanol-insoluble substances. Weigh 1.0 g, in fine powder, 
and add to 50 ml of ethanol (95 per cent) in a flask. Reflux the 
mixture for 15 minutes. Remove the source of heat and set 
aside for 1 hour, shaking frequently, filter through a small 
dried and tared filter paper or suitable filtering crucible and 
wash the residue on the filter with ethanol (95 per cent) till 
the washings are colourless. The residue after drying to 
constant weight at 105° weighs not more than 0.1 g.

Water-soluble extractive. Weigh 2.0 g, in fine powder, and 
macerate with about 60 to 70 ml of water in a flask. Shake the 
mixture at 30-minute intervals for 8 hours and allow to stand 
for a further 16 hours without shaking. Filter, wash the flask 
and the residue with small portions of water, passing the 
washings through the filter until the filtrate measures 100 ml. 
Evaporate 50 ml of this filtrate to dryness in a tared dish on a 
water-bath and dry at 105° for 3 hours; the residue weighs not 
less than 0.5 g.

Total ash (2.3.19). Not more than 0.5 percent, determined on 
1.0 g by Method A.

Loss on drying (2.4.19). Not more than 12.0 per cent, determined 
on 1.0 g by drying in anoven at 105°.

Assay. Moisten 0.2 g, in fine powder, with 2 ml of methanol, 
add 5 ml of water at about 60°, mix, add a further 75 ml of 
water at about 60°,.shake for. 30 minutes, cool, filter through 
a filter paper, washing the flask with 20 ml of water and add 
sufficient water to the combined filtrate and washings to 
produce 1000.0 ml. Transfer 10.0 ml ofthe solution to a flask 
containing 1 ml of a 60 per cent w/v solution of ferric chloride 
hexahydrate and 6 ml of hydrochloric acid, heat in a water­
bath under a reflux condenser for 4 hours so that the water 
level is always above that of the liquid in the flask, cool, 
transfer the solution to a separating funnel, rinsing the flask 
successively with 4 ml of 7 M sodium hydroxide and 4 ml Of 
water and adding the rinsings to the contents of the 
separating funnel. Extract with three quantities, each of 
20 ml, of carbon tetrachloride and wash the combined carbon 
tetrachloride layers with two quantities, each of 100 ml, of 
water, discarding the washings. Dilute the organic phase to 
100.0 ml with carbon tetrachloride, evaporate 20.0 ml carefully 
to dryness on a water-bath and dissolvelhe residue in 10.0 
ml of 1 M sodium hydroxide. Immediately measure the 
absorbance ofthe resulting solution at the maximum at about 
440 nm arid at about 500 nm (2.4.7) Calculate the content of 
anhydrous barbaloin, taking 200 as the specific absorbance 
at 500 nm. The result of the Assay is not valid unless the ratio 
of the absorbance at about 500 nm to that at about 440 nm is 
not less than 1.9.

Storage. Store protected from light and moisture.

Labelling. The label states whether the riiaterial is Curacao 
Aloes or Cape Aloes.

Alprazolam

C17H13C1N4 Mol. Wt. 308.8

Alprazolam is 8-chloro-l-methyl-6-phenyl-4#-l,2,4-triazolo 
[4,3-u][ 1,4]benzodiazepine.

Alprazolam contains not less than 98.0 per cent and not more 
than 102;0 percent of C17Hi3C1N4, calculated on the dried basis.

Category. Anxiolytic.

Description. A white to off-white, crystallirie powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with alprazolam 
IPRS or with the reference spectrum of alprazolam.

B. Dissolve 10 mg in methanol and dilute to 500.0 ml with 
methanol. Dilute 20.0 ml of the solution to 100.0 ml with 
methanol. When examined in the range 210 nm to 360 nm 
(2.4.7), the solution shows an absorption maximum at about 
220 nm.

C. Melts at about 225°(2.4.21).

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examinatiori in dimethylformamide and dilute 10.0 ml with 
dimethylformamide.

Reference solution. Dilute 5.0 ml of the test solution to 
100.0 ml with dimethylformamide. Dilute 0.5 rill ofthe solution 
to 10.0 ml with dimethyformamide.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

phenylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
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- mobile phase: A. a mixture of 44 volumes of a buffer 
solution prepared by dissolving 7.7 g of ammonium 
acetate in 1000 ml of water, adjusted to pH 4.2 with 
glacial acetic acid and 56 volumes of methanol, .

B. a mixture of 5 volumes of a buffer 
solution prepared by dissolving 7.7 g of ammonium 
acetate in 1000 ml of waler, adjusted to pH 4.2 with 
glacial acetic acid and 95 volumes of methanol, 

- a gradient programme using the conditions given below, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 98 2

15 98 2

35 1 99
40 1 99
42 98 2

Equilibrate the column for at least 30 minutes with the initial 
eluent composition. For subsequent chromatographs 
equilibrate the column for 10 minutes with the same eluent. 
The retention time of the principal peak is about 10 minutes.

Inject the reference solution.and the test solution. In the 
chromatogram obtained with the test solution, the sum of 
areas of all the secondary peaks is not more than the area of 
the principal peak in the chromatogram obtained with the 
reference splution (0.25 per cent). Ignore any peaks with an 
area less than 0.2 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm)..

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an bven at 105°.

Assay. Determine by liquid.chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in acetonitrile and dilute to 100.0 ml with 
acetonitrile. Dilute 10.0 ml of the solution to 100.0 ml with 
acetonitrile.

Reference solution. A 0.0025 per cent w/v solution of 
alprazolam IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

porous silica particles (3 to ,10 pm), .
- mobile phase: a mixture of850 volumes of acetonitrile, 

80 volumes of chloroform, 50 volumes of 1-butanol,

20 volumes of water and 0.5 volume of glacial acetic 
acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl or 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C17Hi3ClN4.

Storage. Store protected from light.

Alprazolam Prolonged-release Tablets
Alprazolam Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same.

Alprazolam Prolonged-release tablets , contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of alprazolam, C17H13C1N4.

Usual strengths. Q.5 mg; 1 mg; 1.5 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2). Complies with the test stated under 
Tablets.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4,14), as described 
under Assay, using the following solution as the test solution.

Test solution. Disperse 1 tablet in acetonitrile with the aid of 
ultrasound. Add about 25 ml of water, sonicate for 15. minutes, 
add about 12 ml of acetonitrile and further sonicate for 15 
minutes, dilute to 50.0 ml with the mobile phase, filter.

Reference solution^ A 0.05 per cent w/v solution of alprazolam 
IPRS in acetonitrile. Dilute if necessary with the mobile phase 
to obtain a concentration similar to that of the test solution.

Calculate the content ofC]7Hj3CIN4 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).
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Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 2.5 mg of Alprazolam in 1.0 ml of 
acetonitrile and 50 ml of water with the aid of ultrasound for 
15 minutes with occasional shaking. Further add 35 ml of 
acetonitrile and sonicate for 20 minutes and dilute to 100.0 ml 
with acetonitrile. Centrifuge at 3500 rpm for 20 minutes. Dilute 
the clear supernatant liquid with the mobile phase to obtain a 
solution containing 0.00125 percent w/v of alprazolam.
Reference solution. A 0.05 per cent w/v solution of alprazolam 
IPRS in acetonitrile. To 5.0 ml ofthe solution, add 50 ml of 
water and dilute to 100.0 ml with acetonitrile. Further dilute 
the solution with the mobile phase to obtain a solution 
containing 0.00125 per cent w/v of alprazolam.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of buffer solution 

prepared by dissolving 0.8 g of monobasic potassium 
phosphate and 0.2 g of dibasic potassium phosphate in 
1000 ml of water, adjusted to pH 6.0 with dilute orthp- 
phosphoric acid or potassium hydroxide, 35 volumes 
of acetonitrile and 5 volumes of tetrahydrofuran,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C|7Hi3ClN4 in the tablets.

Storage. Store protected, from light and moisture, at a 
temperature not exceeding 30°.

Alprazolam Tablets
Alprazolam Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
alprazolam, C17HI3C1N4.

Usual strengths^ 0.25 mg; 0.5 mg; 1 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the. peak ,in the 
chromatogram obtained with the reference solutions

Tests ................
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),

IP 2022

Medium. 500 ml of a buffer solution prepared by dissolving 
0.8 g of monobasic potassium phosphate and 0.2 g of dibasic 
potassium phosphate in 1000 ml of water, adjusted to pH 6.0 
with orthophosphoric acid,
Speed and time. 100 rpm and30 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. The filtrate obtained as given above.

Reference solution, A 0.005 per cent w/v solution of 
alprazolam IPRS in methanol. Dilute the solution with the 
dissolution medium to obtain a solution of about the same 
concentration as the test solution.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of buffer solution, 

35 volumes of acetonitrile and 5 volumes of 
tetrahydrofuran,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 500 theoretical plates, and 
the relative standard deviation for replicate injections is not 
more than 3.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C17H13C1N4 in the medium.

Q. Not less than 80 percent ofthe stated amount of C17H13dN4.

Uniformity of content. Complies with the test stated under 
Tablets. . . ..

Determine by liquid chromatography (2.4.14).

Test solution. Transfer one tablet to a container, add 0.4 ml of 
water on to the tablet, allow the tablet to stand for 2 minutes 
and swirl the container to disperse the tablet. Add sufficient 
acetonitrile to produce a solution containing 0.0025 per cent 
w/v of alprazolam. Shake to mix and centrifuge, if necessary.

Reference solution. A 0.0025 per cent w/v solution of 
alprazolam IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 25 cm.x 4.6 mm, packed with 

porous silica particles (5 to 10 pm), J.
- mobile phase: a mixture of 850 volumes of acetonitrile, 

80 volumes of chloroform, 50 volumes of-l-butanol; 20 
volumes of water and 0.5 volume of glacial acetic acid.

- flow rate: 2 ml per minute, ' -■■■■■
. - spectrophotometer set at 254 nm, ' ;
- injectionvolume: 10plor20pl.
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Inject the reference solution and the test solution.

Calculate the content of C17H13ClN4in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Place 5 tablets in a flask, add 2 ml of water and 
swirl to disperse the tablets. Add sufficient acetonitrile to 
produce 25.0 ml. Shake for 10 to 15 minutes and centrifuge if 
necessary. Dilute a portion of the clear solution with 
acetonitrile to produce a solution containing 0.0025 per cent 
w/v of alprazolam.

Reference solution. A 0.0025 per cent w/v solution of 
alprazolam IPRS in acetonitrile.

Use chromatographic system as described under Uniformity 
of content.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not 
more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C|7H|3ClN4m the tablets.

Storage. Store protected from light.

Alprostadil

C20H34O5 Mol. Wt. 354.5

Alprostadil is (11 a, 13E, 15S)-1 1,15-dihydroxy-9-oxo-prost- 
13-en-l-oicacid.

Alrostadil contains not less than 95.0 per cent and not more 
than 102.5 per cent of C20H34O5, calculated on the anhydrous 
basis.

Category. Indicated in erectile dysfunction.

Description. A white or slightly yellowish, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with alprostadil 
IPRS or with the reference spectrum of alprostadil.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

Tests
Specific optical rotation (2.3.22). -70.0° to 60.0°, determined 
on 0.5 per cent w/v solution in ethanol (95 per cent).

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE— Prepare the solutions protectedfrom light.

Buffer solution. Dissolve 3.9 g of sodium dihydrogen 
phosphate in water and dilute to 1000.0ml with water, adjusted 
to pH 2.5 with 0.3 per cent v/v solution of orthophosphoric 
acid.

Solvent mixture. Equal volumes of acetonitrile and water.

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.

Reference solution (a). Dilute 100 p.1 of the test solution to 
20.0 ml with the solvent mixture.

Reference solution (b). A solution containing 0.005.per.cent 
w/v each of alprostadil impurity H IPRS and alprostadil 
IPRS in the solvent mixture.

Reference solution (c). In order to prepare in situ the 
degradation compounds (alprostadil impurity A and alprostadil 
impurity B), dissolve 1 mg ofthe substance under examination 
ini00 pl of 1 M sodium hydroxide (the solution becomes 
brownish-red), wait for 3 minutes and add 100 pl of 
1 M orthophosphoric acid (yellowish-white opalescent 
solution); dilute to 5.0 ml with the solvent mixture.

SystemA

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with base 

deactivated octylsilane bonded to porous silica (4 pm), 
- column temperature: 35°,
- mobile phase: A. a mixture of 74 volumes ofthe buffer 

solution and 26 volumes of acetonitrile,
B. a mixture of 20 volumes of the buffer 

solution and 80 volumes of acetonitrile,
- a gradient programme using the conditions given 

below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 200 nm,
- injection volume: 20 pL
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Time Mobile p
(in min.) (per cer

0 10(
75 1CK
76 0
86 ■ Q
87 10(
102 10C

hase A Molpile phase. B 
jr cent v/v)

0
o .

100
100
0
0

it v/v) (pc
)
)

)
)

Name Relative Correction
retention time factor

Alprostadil impurity G1 0.8 0.7

Alprostadil impurity F2 0.88 0.8

Alprostadil impurity D3 0.90 ‘ 1.0

Alprostadil impurity H4 0.96 ■ 0.7 :

Alprostadil (retention time: 
about 63 minutes) 1.0 —

Alprostadil impurity E5 1.1 0.7

!dinoprostone, 
28-epiprostaglandin E;, 
315-epiprostaglandin Eh 
‘,(5E)-prostaglandin E2, 
sll-epiprostagiandin Ej.

Inject reference solution (b). The test is not valid unless the 
between the peaks due to alprostadil impurity H and alprostadil 
is not less than 1.5.

System B

Chromatographic system ■
a stainless steel column 25 cm x 4 mm, packed with base 
deactivated octylsilane bonded to porous silica (4 p.m), 

- column temperature : 35°,
- . mobile phase: A. a mixture of 60 volumes of the buffer 

solution and 40 volumes of acetonitrile,.
B. a mixture of 20 volumes of the buffer 

solution and 80 volumes of acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1ml per minute,
- spectrophotometer set at 200 nm,
- injection volume: 20 pl.

■ Time Mobile phase A Mobile phase B
(in min.) . (per cent v/v): ' (per cent v/v)

0 100 0
50 . 100 ■ o
51 0 100 J
61 0 . ..100
62 100 0..
72 100 0

6l5-oxoprostaglandin En . ’
7triphenylphosphine oxide, 
sprostaglandin At, 
’prostaglandinB], 
l0prostaglandin Ei,ethyl ester, 

"prostaglandin Ei,isopropyl ester.

Name Relative 
retention time

Correction 
factor,

Alprostadil (retention time: 
about 7 minutes) 1.0 —

Alprostadil impurity C6 1.36 1.9
Alprostadil impurity K7 1.85 0.06
Alprostadil impurity A8 232 0.7

Alprostadil impurity B9 2.45 1.5

Alprostadil impurity I10 4.00 . 1.0

Alprostadil impurity J11 5.89 1.0

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to alprostadil impurity A 
and alprostadil impurity B is not less than 1.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to alprostadil impurity A is not more ’than 
3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.5 per cent), the area of 
any peak corresponding to alprostadil impurity B is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). The area of 
any other secondary peak is not more than 1.8 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.9 per cent) and not more than 1 such 
peak has an area more than the area ofthe principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). The sum of areas of all the secondary peaks is not more 
than 3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.5 per cent). Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent).

Water. (2.3.43). Not more than 0.5 per cent, determined on 
0.05 g.

Assay. Determine by liquid chromatography, (2.4.14) as 
described under Related substances, System A.

NOTE— Prepare the solutions protected from light. .

Solvent mixture. Equal volumes of acetonitrile and water...

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 25.0 ml with 
the solvent mixture. Dilute 3.0 ml of the solution to 20.0 ml with 
the solvent mixture.

1406

https://nhathuocngocanh.com/



IP 2022 ALUMINIUM ACETATE EAR DROPS

Reference solution. A0.006 per cent w/v solution of alprostadil 
IPRS in the solvent mixture.

Inject the reference solution and the test solution.

Calculate the content of C20H34O5.

Storage. Store at a temperature of 2° to 8°.

Alprostadil Injection
Alprostadil Injection is. a sterile solution of Alprostadil in 
Dehydrated Alcohol.

Alprostadil Injection contains not less than 90.0 per cent and 
not more than 115.0 per. cent of the stated amount of 
alprostadil, C2oH3405.

Usual strength. 500 pg per ml for intravascular or. intramuscular 
use.

Identification

Dryanamount of injection containing 2 mg of alprostadil on 
500 mg of potassium bromide at about 40°. to 50° under 
vacuum. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum.with that 
obtained with alprostadil IPRS or with the reference spectrum 
of alprostadil.

Tests

Water (2.3.43). Not more than 0.4 per cent.

Bacterial endotoxins (2.2.3). Not more than 5 Endotoxin Units 
per 100 pg of Alprostadil.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by.liquid chromatography (2.4.14).

Test solution. Gently evaporate a volume of injection 
containing 0.25 mg of Alprostadil to. dryness using a stream of 
nitrogen. Add 150 pl of freshly prepared 4.0 per cent w/y 
solution of a-bromo-2'-acetonaphthone in acetonitrile. Add 
150 pl of a freshly prepared 0.5 per'cent w/v solution of 
diisopropylethylamine in acetonitrile to the container, cap 
and dissolve with the aid of ultrasound. Heat the container at 
45° for 45 minutes. Sonicate again after heating is complete. 
Evaporate the solution using a stream of nitrogen, add 2:0 ml 
of internal standard solution and mix. (NOTE — If incomplete 
dissolution is observed, discard the specimen).

Internal standard solution. A 0.005 per cent w/v solution of 
ethylparaben in dichloromethane. -

Reference solution. A 0.05 per cent w/v solution of alprostadil 
IPRS in dehydrated alcohol. Gently evaporate a 0.5 ml ofthe 

solution to dryness with a stream of nitrogen. Proceed as 
directed for the test solution beginning with “Add 150 pl of 
freshly prepared 4.0 per cent w/v solution....”.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

amino and cyano groups bonded to porous silica 
(5pm),

- .mobile phase: a mixture of 1000 volumes of 
dichloromethane, 6 volumes of 1,3-butanediol and 
0.5 volume of water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

The relative retention time with reference to alprostadil for 
ethylparaben is about 0.4

Inject the reference solution. The test is not valid unless the 
resolution between the peaks corresponding to alprostadil 
and the internal standard is not less than 9.0 and the relative 
standard deviation for replicate injections is not more than 
2.5 per cent.

Inject the reference solution and the test solution. .

Calculate the content of C20H34O5 in the injection from the 
peak response ratios of alprostadil to the internal standard 
obtained with the reference solution and the test solution 
respectively.

Storage. Store protected.from moisture, at a temperature of 2° 
to 8°, in single-dose containers, preferably of Type I glass. ..

Aluminium Acetate Ear Drops
Aluminium Acetate Otic Drops; Aluminium Acetate 
Solution; Burow’s Solution.

Aluminium Sulphate. 255 g
Calcium Carbonate 100 g
Tartaric Acid 45 g
Glacial Acetic Acid 82.5 ml
Purified Water sufficient to produce 1000 ml

Dissolve the Aluminium Sulphate in 600 ml of Purified Water, 
add Glacial Acetic Acid followed by Calcium Carbonate mixed 
with the remainder ofthe Purified Water and allow to stand for 
not less than 24 hours in a cool place, stirring occasionally. 
Filter, add the Tartaric Acid to the filtrate and mix.

Aluminium Acetate Ear Drops contain not less than 1.7 per 
cent w/v and not more than 1.9 per cent w/v of aluminium, Al.

Description. A clear solution.
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DRIED ALUMINIUM HYDROXIDE

Tests

Weight per ml (2.4.29). 1.06 g to 1.08 g..

Other tests. Comply with the tests stated under Ear Drops.

Assay. Dilute 10.0 ml to 100.0 ml with water. To 10.0 ml ofthe 
resulting solution add 40.0 ml of 0.05 M disodium edetate, 
90 ml of water and 0.15 ml of methyl red solution. Neutralise 
by the addition of 1 Msodium hydroxide dropwise and warm 
on a water-bath for 30 minutes. Cool, add 1 ml of 2 Mnitric 
acid and 5 g of hexamine and titrate with 0.05 M lead nitrate 
using 0.5 ml of xylenol orange solution as indicator. Carryout 
a blank titration.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.001349 g 
ofAl.

Storage. Store protected from light, in well-filled containers.

Dried Aluminium Hydroxide
Dried Aluminium Hydroxide Gel; Hydrated Aluminium 
Oxide

Dried Aluminium Hydroxide consists largely of hydrated 
aluminium oxide together with varying quantities of basic 
aluminium carbonate and bicarbonate.

Dried Aluminium Hydroxide contains not less than 47.0 per 
cent and not more than 60.0 per cent of A12O3.

Description. A white, light, amorphous powder containing 
some aggregates.

Identification

A solution in dilute hydrochloric acid gives the reactions of 
aluminium salts (2.3.1).

Tests

pH (2.4.24). Not more than 10.0, determined in a 4.0 per cent 
w/v suspension in carbon dioxide-free water.

Arsenic (2.3.10). Dissolve 2 g in 18 ml of brominated 
hydrochloric acid, add 42 ml of water and remove the excess 
of bromine ,with a few drops of stannous chloride solution 
AsT. The resulting solution complies with the limit test for 
arsenic (5 ppm).

Heavy metals (2,3.13). Dissolve 0.33 g in 10 ml of dilute 
hydrochloric acid with the aid of heat, filter if necessary, and 
dilute to 25 ml with water. The'resulting solution complies 
with the limit test for heavy metals Method A (60 ppm).

Chlorides (2.3.12). Dissolve 0.1 g in 16 ml of dilute nitric acid, 
boil, cool, dilute to 100 ml with water and filter. 20 ml ofthe 
filtrate complies with the limit test for chlorides (1.25 per cent):

IP 2022

Sulphates (2.3.17). Dissolve 0.5 g in 5 ml of dilute hydrochloric 
acid, boil, cool, dilute to 200 ml with water and filter. 5 ml of 
the filtrate complies with the limit test for sulphates 
(1.2 percent).

Neutralising capacity. Pass a sufficient quantity, triturated if 
necessary, through a sieve of nominal mesh aperture of 
150 pm. Weigh 0.5 g ofthe sifted material and add to 200.0 ml 
of 0.05 Mhydrochloric acid previously heated to 37° and stir 
continuously, maintaining the temperature at 37°; the pH of 
the solution, at 3 7°, after 10,15 and 20 minutes, is not less than 
1.8,2.3 and 3.0 respectively and at no time is more than 4.5. 
Add 10.0 ml of 0.5 Mhydrochloric acid previously heated to 
37°, stir continuously for 1 hour maintaining the temperature 
at 37° and titrate with 0.1 Msodium hydroxide to pH 3.5. .

Not more than 35:0 ml of 0.1 M sodium hydroxide is required 
and the pH ofthe solution at 37° at no time is more than 4.5.

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 103 CFU and total fungal count is not more than 
102 CFU per g determined by plate count. 1g is free from bile- 
tolerant gram-negative bacteria and Escherichia coli.

Assay. Dissolve 0.4 gin a mixture of 3 ml of hydrochloric acid 
and 3 ml of water by warming on a water-bath, cool to below 
20° and dilute to 100.0 ml with water. To 20.0 ml of the solution, 
add 40.0 ml of 0.05 Mdisodium edetate, 80 ml of water, and 
0.15 ml of methyl red solution and neutralise by the dropwise 
addition of 1 Msodium hydroxide. Warm on a water-bath for 
30 minutes, add 3 g of hexamine and titrate with 0.05 Mlead 
nitrate using 0.5 ml of xylenol orange solution as indicator. 
Carry out a blank titration.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002549 g of 
AI2O3.

Storage. Store protected from moisture.

Aluminium Hydroxide Gel
Aluminium Hydroxide Suspension; Aluminium Hydroxide 
Mixture

Aluminium Hydroxide Gel. is an aqueous suspension of 
hydrated aluminium oxide together with varying quantities of 
basic aluminium carbonate and bicarbonate. It may contain 
Glycerin, Sorbitol, Sucrose or Saccharin as sweetening agents 
and Peppermint Oil or other suitable flavours. It may also 
contain suitable antimicrobial agents.

Aluminium Hydroxide Gel contains not less than 3.5 per cent 
and.not.more than 4.4 per cent w/w of A12O3.

Category. Antacid. <

Description. A white, viscous suspension, translucent in thin 
layers; small amounts of clear liquid may separate on standing;
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Identification

A solution in dilute hydrochloric acid gives the reactions of 
aluminium salts (2.3.1).

Tests

pH (2.4.24). 5.5 to 8.0.

Arsenic (2.3.10). Dissolve 10.0 g in 18 ml of brominated 
hydrochloric acid, add 42 ml of water and remove the excess 
bromine with a few drops of stannouschloride solution AsT. 
The resulting solution complies with the limit test.for arsenic 
(I ppm).

Heavy metals (2.3.13). Dissolve 2.0 g in 10 ml of dilute 
hydrochloric acid, filter if necessary, and dilute to 25 ml with 
water. The resulting solution complies with the limit test for 
heavy metals, Method A (10 ppm).

Chlorides (2.3.12). Dissolve 0.5 g in 5 ml o£dilute nitric acid, 
boil, cool, dilute to 100 ml with water and filter. 20 ml of the 
filtrate complies-with the limit test for chlorides (0.25 per 
cent).

Sulphates (2.3.17). Dissolve 1.0 g in 5 ml of dilute hydrochloric 
acid with the aid of heat. Cool and dilute to 100 ml with water. 
Mix well and filter, if necessary. To 5 ml ofthe filtrate add 2 ml 
of dilute hydrochloric acid', the solution complies with the 
limit test for sulphates: (0.3-per cent). .

Neutralising capacity. Disperse 5.0 g in 100 ml of water, heat 
to 37°, add 100.0 ml of 0.1 M.hydrochloric acid previously 
heated to 37°and stir continuously, maintaining the 
temperature at 37°; the pH ofthe solution, at 37°, after 10,15 
and 20 minutes, is not less than 1.8, 2.3 and 3.0 respectively 
and at no time is more than 4.5. Add. 10.0 ml of 0.5 M 
hydrochloric omt? previously heated to 37°, stir continuously 
for 1 hour maintaining the temperature at 3 7° and.titrate with 
0.1 Msodium hydroxide to pH 3.5.

Not more than 50.0 ml of 0.1 M sodium hydroxide is required.

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 102 CFU per ml determined by plate count. 1 ml 
is free from Escherichia coll.

Other tests. Comply with the tests stated under Oral Liquids.

Assay; Dissolve 5.0 g in 3 ml of hydrochloric acid by warming 
on a water-bath; cool to below 20° and dilute to 100.0 ml with 
water. To 20.0 ml of the solution, add 40.0 ml of 0.05 Mdisodium 
edetate, 80 ml of.water, and 0.15 ml of methyl red solution, and 
neutralise by the dropwise addition.of, 1 Msodium hydroxide. 
Warm on a water-bath for 30 minutes,, add 3 g of hexamine and 
titrate with 0.05 Mlead nitrate using 0.5 ml of xylenol orange 
solution as indicator. Carry out a blank titration;

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002549 g of 
AW
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ALUMINIUM MAGNESIUM SILICATE

Storage. Store at a temperature not exceeding 30°. Do not 
freeze.

Aluminium Magnesium Silicate
Al2MgO8Si2 Mol. Wt. 262.4

Aluminium Magnesium Silicate is mixture of particles with 
colloidal particle size of montmorillonite and saponite, free 
from grit and non-swellable ore.

Aluminium Magnesium Silicate contains not less than 
95.0 per cent and not more than 105.0 per cent each of the 
stated amount of aluminium, Al and magnesium, Mg, calculated 
on the dried basis.

Category. Pharmaceutical aid.

Description. A almost white powder, granules or plates.

Identification
A. Fuse 1 g with 2 g of anhydrous sodium carbonate. Warm 
the residue with water and filter. Acidify the filtrate with 
hydrochloric acid and evaporate to dryness on a water bath. 
About 0.25 g of the residue gives the reaction of silicates 
(2.3.1).

B. Dissolve the remainder of the residue obtained in 
identification test Ain a mixture of 5 ml of dilute hydrochloric 
acid and 10 ml of water. Filter and add ammonium .chloride 
buffer solution pH 10. A white, gelatinous precipitate is formed. 
Centrifuge and keep the supernatant for identification C. 
Dissolve the remaining precipitate in dilute hydrochloric acid', 
gives the reaction of aluminium (2.3.1).

C. The supernatant liquid obtained after centrifugation in 
identification test B gives the reaction of magnesium (2.3.1).

Tests
pH (2.4.24). 9.0 to 10.0, determined in a 5.0 per cent w/v solution 
in carbon dioxide-free water.

Arsenic (2.3.10). Dissolve 16.6 g in 100 ml of dilute 
hydrochloric acid in a 250-ml beaker. Mix, cover with a watch 
glass and boil gently, with occasional stirring, for 15 minutes, 
allow the insoluble matter to settle and decant the supernatant 
liquid through a rapid-flow filter paper into a 250-ml volumetric 
flask, retaining as much sediment as possible in the beaker. 
To the residue in the beaker, add 25 ml of hot dilute 
hydrochloric acid, stir, heat to boiling, allow the insoluble 
matter to. settle and decant the supernatant liquid through the 
filter into the volumetric flask. Repeat the extraction with 4 
additional quantities, each of 25 ml, of hot dilute hydrochloric 
acid, decanting each supernatant liquid through the filter into 
the volumetric flask . At the last extraction, transfer as much of
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the insoluble matter as possible onto the filter. Allow the 
combined filtrates to cool to room temperature and dilute to 
250.0 ml with dilute hydrochloric acid. 50 ml ofthe resulting 
solution complies with the limit test for arsenic (3 ppm).

Lead. Not more than 15 ppm, determine by atomic absorption 
spectrophotometry (2.4.2), measuring at 217 nm using a 
oxidising air-acetylene flame.

Test solution. Dissolve 10 g in 100 ml of dilute hydrochloric 
acid in a 250-ml beaker. Mix, cover with a watch glass and boil 
for 15 minutes, cool to room temperature, allow the insoluble 
matter to settle. Decant the supernatant liquid through a rapid­
flow filter paper into a 400-ml beaker. To the insoluble matter in 
the 250-ml beaker, add 25 ml of hot water. Stir, allow the 
insoluble matter to settle and decant the supernatant liquid 
through the filter into the 400-ml beaker. Repeat the extraction 
with 2 additional quantities, each of 25 ml of water, decanting 
each time the supernatant liquid through the filter into the 
400-ml beaker. Wash the filter with 25 ml of hot water, collecting 
this filtrate in the 400-ml beaker. Concentrate the combined 
filtrates to about 20 ml by gently boiling. If a precipitate 
appears, add about 0.1 ml of nitric acid, heat to boiling and 
allow to cool to room temperature. Filter the concentrated 
extracts through a rapid-flow filter paper into a 50-ml 
volumetric flask. Transfer the remaining contents of the 
400-ml beaker through the filter paper and into the flask with 
water. Dilute the solution to 50.0 ml with water. <

Reference solution. Prepare the reference solution using lead 
standard solution AAS (10 ppm Pb), diluted if necessary 
with water.

Loss on drying (2.4.19). Not more than 8.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 103 CFU per g determined by plate count. 1 g is 
free from Escherichia coli.

Assay. For aluminium—-Determine by atomic absorption 
spectrophotometry (2.4.2), measuring at 309. nm using a 
oxidising acetylene-nitrous oxide flame and aluminium hollow­
cathode lamp.

Test solution. Mix 0.2 g with 1.0 g of lithium metaborate in a 
platinum crucible. Heat slowly at first and ignite at 1000 .to 
1200° for 15 minutes, cool, then place the crucible in a 100-ml 
beaker containing 25 ml of dilute nitric acid and add -an 
additional 50 ml of dilute nitric acid, filling and submerging 
the crucible. Place a polytetrafluoroethylene-coated magnetic 
stirring bar in the crucible and stir gently with a magnetic 
stirrer until dissolution is complete. Pour the contents into.a 
250-ml beaker and remove the crucible; Warm the solution and 
transfer through a rapid-flow filter paper into a 250-ml 
volumetric flask, wash the filter and beaker with water, and 
dilute to 250.0 ml with water (solution A). To 20.0 ml of solution 

A, add 20 ml of a 1.0 per cent w/v solution of sodium chloride 
and dilute to 100.0 ml with water.

Reference solution. Dissolve, with gentle heating, 1.0 g of 
aluminium in a mixture of 10 ml of hydrochloric acid and 
10 ml of water, cool. Dilute to 1000.0 ml with water (1 mg of 
aluminium per millilitre). Into 3 identical volumetric flasks, each 
containing 0.2 g of sodium chloride, introduce 2.0 ml, 5.0 ml 
and 10.0ml ofthe solution respectively, and dilute to 100,0ml 
with water.

For magnesium—Determine by atomic absorption 
spectrophotometry (2.4.2), measuring at 285 nm using a 
reducing air acetylene flame and magnesium hollow-cathode 
lamp.

Test solution. Dilute 25.0 ml of solution A, prepared in the 
assay for aluminium, to 50.0 ml with water. To 5.0 ml ofthe 
solution add 20.0 ml of lanthanum nitrate solution and dilute 
to 100.0 ml with water.

Reference solution. Place 1.0. g of magnesium in a 250-ml 
beaker containing 20 ml of water and carefully add 20 ml of 
hydrochloric acid, wanning if necessary to dissolve. Transfer 
the solution to a volumetric flask and dilute to 1000.0 ml with 
water (1 mg of magnesium per millilitre). Dilute 5.0 ml of the 
solution to 250.0 ml with water. Into 4 identical volumetric 
flasks, introduce 5.0 ml, 10.0 ml, 15.0 ml and 20.0 ml of the 
solution respectively. To each flask add 20.0 ml of lanthanum 
nitrate solution and dilute to 100.0 ml with water.

Labelling. The label states the content of aluminium and 
magnesium.

Aluminium, Magnesium and 
Simethicone Oral Suspension
Aluminium Hydroxide, Magnesium Hydroxide and 
Simethicone Oral Suspension

Aluminium, Magnesium and Simethicone Oral Suspension 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amount of aluminium hydroxide, A1(OH)3 
and magnesium hydroxide, Mg(OH)2 and polydimethylsiloxane 
f-(CI 13) SiO-]n is not less than 85.0 per cent and not more than 
115.0 per cent ofthe stated amount of simethicone. .

Usual strengths. Aluminium Hydroxide, 250 mg, Magnesium 
Hydroxide, 250 mg and Simethicone, 50 mgper 5 ml; Aluminium 
Hydroxide, 200 mg, Magnesium Hydroxide, 200 mg and 
Simethicone, 25 mg per 5 ml.;

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
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polydimethylsiloxane IPRS or with the reference spectrum of 
polydimethylsiloxane.

B. Dissolve about 5.0 g"of oral suspension in 10.0 ml of 
3 M hydrochloric acid, add 5 drops of methyl red solution 
and heat to boiling. Add 6M ammonium hydroxide solution 
until the colour changes to deep yellow, continue boiling for 
2 minutes and filter; the filtrate gives the reactions of 
magnesium salts (2.3.1).

C. Wash the precipitate obtained in test B with 0.002 per cent 
w/v solution of hot ammonium chloride solution and dissolve 
the precipitate in hydrochloric acid. Divide the resulting 
solution into two equal portions. The dropwise addition of 
6 M ammonium hydroxide solution to first portion yields a 
gelatinous white precipitate, which does not dissolve in an 
excess of 6 M ammonium hydroxide solution. The drop wise 
addition of 1 Msodium hydroxide to the second portion yields 
a gelatinous white precipitate,which dissolves in an excess of 
1 Msodium hydroxide, leaving some turbidity.

Tests

pH (2.4.24). 7.0to8.6.

Neutralising capacity. Transfer an accurately weighed quantity 
of the uniform mixture, equivalent to the minimum labelled 
dosage, to a 250-ml beaker, add water to make a total volume 
of about 70 ml, and mix on the magnetic stirrer for 1 minute.

Further add 30.0 ml of 1.0 M hydrochloric acid while 
continuing to stir with the magnetic stirrer for 10 minutes, 
after the addition of the acid, then begin to titrate immediately, 
titrate the excess of hydrochloric acid with 0.5 M sodium 
hydroxide to obtain a pH of 3.5. Calculate the number of mEq 
of acid consumed by the solution using the formula:

Total mEq — (30 x M^ci)— (Vnsoh x Mnsoh)
in which MHCi and MNaOH are the molarities of the hydroch loric 
acid and the sodium hydroxide respectively; and VNaOH is the 
volume of sodium hydroxide used for titration. Express the 
result in mEq of acid consumed per g of the substance tested.

Acceptance criteria. The acid consumed by the minimum single 
dose recommended in the labelling is not less than 5 mEq and 
not less than the number of mEq calculated by the formula:

Result = 0.55 x (FA x A) + 0.8 x (FM x M)

in which FA and FM are theoretical acid-neutralizing capacity 
of aluminum hydroxide [Ai(OH)3], 0.0385 mEq and theoretical 
acid-neutralizing capacity of magnesium hydroxide (Mg(OH)2], 
0.0343 mEq respectively, A and M are the amount of aluminum 
-hydroxide [A1(OH)3] in the sample, based on the stated 
quantity (mg) and amount of magnesium hydroxide [Mg(OH)2] 
in thb sample, based on the stated quantity (mg) respectively.

Other tests. Comply with the tests stated under Oral Liquids.

Microbial contamination (2.2.9). The total aerobic viable count 
is not more than 102 CFU per g. It meets the requirements of 
the tests for the absence of Escherichia coli.

Assay

Aluminium hydroxide — Transfer a measured volume 
containing about,0.8 g of the Aluminium Hydroxide to a 
suitable beaker. Add 20 ml of water, stir, and slowly add 10 ml 
of hydrochloric acid. Heat gently, if necessary, cool to room 
temperature, and filter into a 200.0 ml volumetric flask. Wash 
the filter with water into the flask, and add water to volume 
(solution A).

Pipet 10 ml ofthe solution Ainto a 250-ml beaker, add 20 ml of 
water, then add with continuous stirring, 25.0 ml of 0.05 M 
disodium edetate and 20 ml of acetic acid-ammonium acetate 
buffer, and heat the solution near the boiling temperature for 5 
minutes. Cool, add 50 ml of alcohol and 2 ml of dithizone. 
Titrate the excess disodium edetate with 0.05 Mzinc sulphate 
until the colour changes from green-violet to rose-pink. Repeat 
the procedure without the substance under examination. The 
difference between the titrations represents the amount of 
disodium edetate is consumed.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0039 g of 
A1(OH)3.

1 mg of dried aluminium hydroxide gel is equivalent to 
0.765 mgofAl(OH)3.

Magnesium hydroxide — Pipet a volume of the solution A 
containing 40 mg of Magnesium Hydroxide into a 400-ml 
beaker, add 200.0 ml of water and 20 ml of triethanolamine, 
and stir. Add 10 ml of dmmonia-ammonium chloride buffer 
and 3 drops of an eriochrome black indicator solution 
prepared by dissolving 200 mg of eriochrome black in a 
mixture of 15 ml of triethanolamine and 5 mlof alcohol, and 
mixing. Cool the solution between 3° to 4° by immersion of the 
beaker in an ice bath, then remove,, and titrate with 0.05 M 
disodium edetate to a blue endpoint. Repeat the procedure 
without the substance under examination. The difference 
between the titrations represents the amount of disodium 
edetate is consumed.

.1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 
Mg(OH)2.

Polydimethylsiloxane — Determine by infrared absorption 
spectrophotometry (2.4.6).

Blank. Mix 10 ml of toluene with 0.5 g of anhydrous sodium 
sulphate, and centrifuge to obtain a clear supernatant.

Test solution. Transfer a measured volume containing about 
50 mg of Simethicone to a suitable round, narrow-mouth, 
screw-capped, 100 ml bottle. Add 40 ml of 0.1 M sodium 
hydroxide, and swirl to disperse. Add 25.0 ml of toluene, close 
the bottle securely with a cap having an inert liner, and shake 
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for 30 minutes on a reciprocating shaker. Transfer the mixture 
to a 125-ml separator, and allow to separate. Remove the upper, 
organic layer to a screw-capped, centrifuge tube containing 
0.5 g of anhydrous sodium sulphate. Close the tube with a 
screw-cap having an inert liner, agitate vigorously, and 
centrifuge the mixture until a clear supernatant is obtained.

Reference solution. Weigh accurately about 50.0 mg of 
polydimethylsiloxane IPRSto a suitable round, narrow-mouth 
add 40 ml of 0.1 M sodium hydroxide, and swirl to disperse. 
Add 25.0 ml of toluene, close the bottle securely with a cap 
having an inert liner, and shake for 30 minutes on a 
reciprocating shaker. Transfer the mixture to a 125-ml separator, 
and allow to separate. Remove the upper, organic layer to a 
screw-capped, centrifuge tube containing 0.5 g of anhydrous 
sodium sulphate. Close the tube with a screw-cap having an 
inert liner, agitate vigorously, and centrifuge the mixture until 
a clear supernatant is obtained.

Measure the absorbance by using 0.5-mm cell at the 
wavelength of maximum absorbance at about 7.9 pm, withan 
infrared absorption spectrophotometer.'

Calculate the content of [-(CH3)2SiO-]n in the oral suspension.

Sodium content — Determine by atomic absorption 
spectrophotometery (2.4.2), equipped with a sodium hollow­
cathode lamp and an air-acetylene flame.

Blank. A mixture of 4.0 ml of 1 Mhydrochloric acid and 10.0 
ml of potassium chloride solution in a 100-ml volumetric 
flask, and dilute with water to volume.

Potassium chloride solution. A solution containing 3.8 per 
cent w/v of potassium chloride in water.

Sodium chloride solution. Weigh 254.2 mg of sodium chloride 
(previously dried at 105 0 for 2 hours) to a 100-ml volumetric 
flask and dilute to 100.0 ml with water. Dilute 1.0 ml of the 
solution to 100.0 ml with water. This solution contains lOpg 
of sodium (equivalent to 25.42 pg of sodium chloride) per ml.

Test solution. Transfer 5.0 ml of Oral Suspension to a 100-ml 
volumetric flask. Add 50 ml of 7 Mhydrochloric acid, boil for 
15 minutes, cool to room temperature, and dilute with water to 
volume. Filter, discarding the first few ml ofthe filtrate. Transfer 
5.0 ml of the filtrate to a 100-ml volumetric flask containing 
10.0 ml of Potassium chloride solution, and dilute with water 
to volume.

Reference solution. Transfer 4.0 ml of 1 Mhydrochloric acid 
and 10.0 ml of potassium chloride solution in a two' 100-ml 
volumetric flask.. To the respective flask, add 5.0 ml and10,0 
ml of sodium chloride solution and, dilute to volume with 
water. The reference solutions contain 0.5 pg and 1.0 pg sodium 
per ml respectively.

Determine the absorbance of the reference solutions and the 
test solution at the sodium emission line of589.0 nm: Plot the 

absorbance of the reference solution versus concentration, in 
pg per ml, of sodium, and draw the straight line best fitting the 
three plotted points. From the graph so.obtained, determine 
the concentration in pg per ml of sodium in the test solution.

Calculate the quantity, in mg, of Na in oral suspension taken 
by the formula:

(IN)xCxDxF

Where, N is the volume of the.oral suspension taken to prepare 
the test solution, C is the concentration, in pg per ml, of sodium 
in the test solution, D is the dilution factor for the test solution, 
2000 and F is the conversion factor, 0.001 mg per pg.

Storage. Store in tightly-closed containers and avoid freezing:

Labelling. Thedabel states (1) the oral suspension to be 
labelled to state the sodium content, if it is more than 1. mg per 
ml; (2) The oral suspension may be labelled to state the 
aluminum hydroxide content in terms ofthe equivalent amount 
of dried aluminum hydroxide gel.

Aluminium, Magnesium and 
Simethicone Chewable Tablets
Aluminium Hydroxide, Magnesium Hydroxide and 
Simethicone Chewable Tablets

Aluminium, Magnesium and Simethicone Chewable Tablets 
contain not less than 90.0 per cent and not more than 110.Q per 
cent of the stated amount of aluminium hydroxide [ AI(OH)3] 
and magnesium hydroxide[Mg(OH)2] and polydimethyl; 
siloxane[-(CH3)2SiO-]n is not less than 85.0 per cent and not 
more than 115.0 per cent of the stated amountof simethicone.

Usual strengths. Aluminium Hydroxide, 300 mg, Magnesium 
Hydroxide, 200 mg and Simethicone, 25 mg; Aluminium 
Hydroxide, 250 mg, Magnesium Hydroxide, 250 mg and 
Simethicone, 50 mg; Aluminium Hydroxide, 300 mg, Magnesium 
Hydroxide, 150 .mg and Simethicone, 40 mg; Alumipium 
Hydroxide, 300 mg, Magnesium Hydroxide, 300 mg and 
Simethicone, 25 mg.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
polydimethylsiloxane IPRS or with the reference spectrum of 
polydimethylsiloxane. .

B. Dissolve about 0.6 g of magnesium hydroxide in 25.0 ml of 
3 Mhydrochloric acid, add 25 ihl of water and mix: Boil gently 
for 2 minutes. Allow to cool, and filter, add 5 drops of methyl 
red solution and heat to boiling. Add 6Mammonia hydroxide 
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solution until the colour changes to deep yellow, continue 
boiling for 2 minutes and filter; the filtrate gives the reactions 
of magnesium salts. (2.3.1).

C. Wash the precipitate obtained in test B with 0.002 per cent 
w/v solution of hot ammonium chloride and dissolve the 
precipitate in hydrochloric acid. Divide the resulting solution 
into two equal portions. The dropwise addition of 
6 M ammonium hydroxide solution to first portion yields a 
gelatinous white precipitate, which does not dissolve in an 
excess of 6 M ammonium hydroxide solution. The dropwise 
addition of IMsodium hydroxide to the second portion yields 
a gelatinous white precipitate, which dissolves in an exceiss of 
1 M sodium hydroxide, leaving some turbidity.

Tests

Neutralising capacity. Weigh and powder 20 tablets, disperse 
one tablet in 250-ml of beaker, add 50.0 ml of -water and mix on 
the magnetic stirrer for 1 minute. If wetting is desired, add not 
more than 5 ml of alcohol (neutralized to a pH of 3.5), and mix 
to wet the substance thoroughly. Add 70 ml of water, and mix 
on the magnetic stirrer for 1 minute. Further add 30.0 ml of 
1 M hydrochloric acid while .continuing to stir with 
the magnetic stirrer for 10 minutes, after the addition of the 
acid. Discontinue stirring briefly, and without delay remove 
any gum base from the beaker using a long needle. Promptly 
rinse the needle with 20 ml of water, collecting the washing in 
the beaker, and further stirring for 5 minutes, then begin to 
titrate immediately, titrate the excess hydrochloric acid with 
0.5 M sodium hydroxide to obtain a pH of 3.5. Calculate the 
number of mEq of acid is consumed by the Tablet using the 
formula:

Total mEq = (30 x MHci) ~ (V^aon x MNa0H)

in which MHC1and MNa0H are the molarities of the hydrochloric 
acid and the sodium hydroxide respectively; and VNa0H is the 
volume of sodium hydroxide used for titration. Express .the 
result in mEq of acid consumed per g of the substance tested.

Acceptance criteria. The acid consumed by the minimum single 
dose recommended in the labelling is not less than 5 mEq and 
not less than the number of mEq calculated by the formula:

Result = 0.55 x (FA x A)+ 0.8 x (FM x M)

in which FA and FM are theoretical acid-neutralizing capacity 
of aluminum hydroxide [A1(OH)3]0.03 85 mEq and theoretical 
acid-neutralizing capacity of magnesium hydroxide [Mg(OH)2], 
0.0343 mEq respectively, Aand M are the amount of aluminum 
hydroxide [A1(OH)3] in the sample, based on the stated 
quantity (mg) and amount of magnesium hydroxide [Mg(OH)2] 
in the sample, based on the stated quantity (mg) respectively.

Other tests. Comply with the tests stated under Tablets. .

Assay

Aluminium hydroxide — Weigh and powder 20 tablets. 
Transfer a portion of the powder containing about 0.8 g of 
aluminum hydroxide, to a 150-ml beaker. Add 20 ml of water, 
stir, and slowly add 30 ml of 3 M hydrochloric acid. Heat 
gently, if necessary, cool to room temperature, and filter into a 
200-ml volumetric flask. Wash the filter with water into the 
flask, and add water to volume (solution A).

Pipet 10 ml of the solution A into a 250-ml beaker, add 20 ml of 
water, then add with continuous stirring, 25.0 ml of 0.05 M 
disodium edetate and 20 ml of acetic acid-ammonium acetate 
buffer, and heat the solution near the boiling temperature for 5 
minutes. Cool, add 50 ml of alcohol and 2 ml of dithizone. 
Titrate the excess disodium edetate with 0.05 Mzinc sulphate 
until the colour changes from green-violet to rose-pink. Repeat 
the procedure without the substance under examination. The 
difference between the titrations represents the amount of 
disodium edetate is consumed.

1 ml of 0.05 M disodium edetate is equivalent to 0.0039 g of 
A1(OH)3.

1 mg of dried aluminium hydroxide gel is equivalent to 
0.765 mgofAl(OH)3.

Magnesium hydroxide — Pipet a volume of the solution A 
containing 40 mg of magnesium hydroxide, into a 400-ml 
beaker, add 200.0 ml of water and 20 ml of triethanolamine, 
and stir. Add 10 ml of ammonia-ammonium chloride buffer 
and 3 drops of an eriochrome black indicator solution 
prepared by dissolving 200 mg of eriochrome black in a 
mixture of 15 ml of triethanolamine and 5 ml of alcohol, and 
mixing). Cool the solution between 3° to 4° by immersion of 
the beaker in an ice bath, then remove, and titrate with 0.05 M 
disodium edetate to a blue endpoint. Repeat the procedure 
without the substance under examination. The difference 
between the titrations represents the amount of disodium 
edetate is consumed.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 
Mg(OH)2.

Polydimethylsiloxane — Determine by infrared absorption 
spectrophotometry (2.4.6).

Blank. Mix 10 ml of toluene with 1 g of anhydrous sodium 
sulphate, and centrifuge to. obtain a clear supernatant.

Test solution. Weigh and powder 20 Tablets. Transfer a portion 
of the powder containing 33 mg of Simethicone, to a suitable 
round, narrow-mouth, screw-capped, 120-ml bottle. Add 40 ml 
of 0.1 Msodium hydroxide, and swirl to disperse. Add 20.0 ml 
of toluene, close the bottle securely with a cap having an inert 
liner, and shake for 30 minutes on a reciprocating shaker. 
Transfer the- mixture to a 125-ml separator, and allow to 
separate. Remove the upper, organic layer to a screw-capped, 
centrifuge tube containing 2 g of anhydrous sodium sulphate.
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Close the tube with a screw-cap having an inert liner, agitate 
vigorously, and centrifuge the mixture until a clear supernatant 
is obtained.

Reference solution. Weigh about 33 mg of 
Poly dimethylsiloxane IPRS to a suitable round, narrow- 
mouth, screw-capped, 120-ml bottle. Add 40 ml of 0.1Msodium 
hydroxide, and swirl to disperse. Add 20.0 ml of toluene, close 
the bottle securely with a cap having an.inert liner, and shake 
for 30 minutes on a reciprocating shaker. Transfer the mixture 
to a 125-ml separator, and allow to separate. Remove the upper, 
organic layer to a screw-capped, centrifuge tube containing 
2 g of anhydrous sodium sulphate. Close the tube with, a 
screw-cap having an inert liner, agitate vigorously, and 
centrifuge the mixture until a clear supernatant is obtained..

Measure the absorbance by using 0.5-mm cell at the 
wavelength of maximum absorbance at about 1265.8 cm 1 with 
an infrared absorption spectrophotometer.

Calculate the content of [-(CH3)2SiO-]n in the tablets.

Sodium content — Determine by atomic absorption 
spectrophotometery (2.4.2), equipped with a sodium hollow­
cathode lamp and an air-acetylene flame.

Blank. A mixture of 4.0 ml of 1 Mhydrochloric acidand 10.0 
ml of potassium chloride solution in a 100.0 ml volumetric 
flask, and dilute with water to volume.

Potassium chloride solution. A solution containing 3.8 per 
cent w/v of potassium chloride in water.

Sodium chloride solution. Dissolve 254.2 mg of sodium 
chloride (previously dried at 105° for 2 hours) to a 100.0 ml 
volumetric flask and dilute to 100.0 ml with water. Dilute 1.0 ml 
of the solution to 100.0 ml with water. This solution contains 
10 pg of sodium (equivalent to 25.42 pg of sodium chloride) 
per ml.

Test solution. Weigh and powder 20 Tablets. Transfer a portion 
of the powder, equivalent to the average weight of one Tablet, 
to a 100-ml volumetric flask. Add 50 ml of 1 Mhydrochloric 
acid, boil for 15 minutes, cool to room temperature, and dilute 
with water to volume. Filter, discarding the first few ml of the 
filtrate. Transfer 5.0 ml ofthe filtrate to a 100-ml volumetric 
flask containing 10.0 ml of potassium chloride solution,- and 
dilute with water to volume.

Reference solution. Transfer 4.0 ml of 1 Mhydrochloric acid 
and 1 Q.O ml of potassium chloride solution in a two 100.0 ml 
volumetric flask.. To the respective flask, add 5.0 ml and 10.0 
ml of sodium chloride solution and, dilute to volume with 
water. The reference solutions contain 0.5 pg and 1.0 pg 
sodium per ml respectively. ■

Determine the absorbances of the reference solutions and the 
test solution at the sodium emission line of589.0 nm. Plot the 
absorbance ofthe reference solution versus concentration, in 
pg per ml, of sodium, and draw the straight line best fitting' the 
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three plotted points. From the graph so obtained, determine 
the concentration in pg per ml of sodium in the test solution.

Calculate the quantity, in mg, of Na in the tablets taken by the 
formula:

CxDxF

where C is the concentration, in pg per ml, of sodium in the 
test solution, D is the dilution factor for the Sample solution, 
2000 and F is the conversion factor, 0.001 mg per pg.

Storage. Store in tightly-closed containers.

Labelling. The label states.( 1) the Chewable Tablets to indicate 
that they are to be chewed before being swallowed; (2) the 
Chewable Tablets to be labelled to state the sodium content if 
it is more than 5 mg per Tablet; (3) The Chewable Tablets may 
be labelled to state the aluminum hydroxide content in terms 
of the equivalent amount of dried aluminium hydroxide gel.

Amantadine Hydrochloride

nh2

’ HCI

C-,H17N,HC1 , ■ -Mol. Wt. 1.87.7

Amantadine Hydrochloride is tricyclo[3.3.1.13,7]dec- 
1-ylamine hydrochloride.

Amantadine Hydrochloride contains not less then 98:5 per 
cent and not more than 101.0 per cent of CioHi7N,HC1, calculated 
on the anhydrous basis.

Category. Antiviral; antiparkinsonian.

Description. A white or almost white, crystalline powder; 
sublimes when heated.

Identification

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out.

A. Dissolve 0.1 g in 5 ml of water, add 0.5 ml of 5 Msodium 
hydroxide, extract with 5 ml of dichloromethane, filter the 
dichloromethane layer through anhydrous sodium sulphate 
with 2 ml of dichlorbmethane and evaporate the solution to 
dryness. The residue complies with the following test.

Determine by infrared absorption-spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amantadine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of amantadine.
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B. Dissolve 0.2 g in 1 ml of 0.1 Mhydrochloric acid and add 
1 ml of a 50 per cent w/v solution of sodium nitrite} a white 
precipitate is produced.

C. 1 ml of a 10 per cent w/v solution in carbon dioxide-free 
water gives reaction (A) of chlorides (2.3.1).

Tests

Appearance of solution. A10.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1,) and not more intensely 
coloured than reference solution YS7 (2.4.1).

pH (2.4.24). 3.0 to 5.5, determined in a 20.0 per cent w/v solution.

Related substances. Determine by gas chromatography 
(2.4.13).

Internal standard solution. Dissolve 0.5 g of adamantane in 
dichloromethane and dilute to 10.0 ml with the same solvent.

Test solution. Weigh 0.5 g of the. substance under examination 
into a centrifuge tube. Add 9 ml of dichloromethane and 10 ml 
of a 21.0 per cent w/v solution of sodium hydroxide. Shake for 
10 minutes. Discard the upper layer. Dry the'lower layer over 
anhydrous sodium sulphate. Filter and collect the filtrate in a 
volumetric flask. Add 0.1 ml of the internal standard solution 
and dilute to 10.0 ml with dichloromethane.

Reference solution. Weigh 5 mg of amantadine hydrochloride 
IPRS into a centrifuge tube. Add 9 ml of dichloromethane and 
10 ml of a 21.0 per cent w/v solution of sodium hydroxide. 
Shake for 10 minutes. Discard the upper layer. Dry the lower 
layer over anhydrous sodium sulphate. Filter and collect the 
filtrate ma volumetric flask. Add 1.0 ml of the internal standard 
solution and dilute to. 100.0 ml with dichloromethane.

Chromatographic system
- a capillary column 30 m x 0.53 mm packed with base­

deactivated poly(dimethyl)(diphenyl)siloxane (film 
thickness 1 pm),

time temperature
(in min.) . (°)

0 5 . .. 70 . .
5 23 < : 70-250
23-40 ■ ■ 250

inlet port: 220° and detector. 300°,
- flow rate: 4,ml per minute, using helium as the carrier 

gas, ■ . ;
- Splitratio: 1:50.,

The relative retention- time with reference to amantadine 
(retention time: about 14 minutes) for adamantane is about 
0.8.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to amantadine and 
adamantane is not less than 5.0.

- temperature: 
column

Inject 1 pl of the reference solution and the test solution.

Any secondary peak. Calculate the ratio (Z?7) of the area of the 
peak due to amantadine to the area of the peak due to the 
internal standard from the chromatogram obtained with the 
reference solution; from the chromatogram obtained with the 
test solution, calculate the ratio of the area of any secondary 
peak to the area of the peak due to the internal standard: this 
ratio is not more than/?, (0.10 per cent).

The sum of all the secondary peaks. Calculate the ratio (R2) of 
3 times the area of the peak due to amantadine to the area of 
the peak due to the internal standard from the chromatogram 
obtained with the reference solution; from the chromatogram 
obtained with the test solution, calculate the ratio of the sum 
of the areas of any peaks, apart from the principal peak and 
the peak due to the internal standard, to the area of the peak 
due to the internal standard: this ratio is not more than R2 (0.3 
per cent);

disregard limit'. Calculate the ratio (T?7) of 0.5 times the area of 
the peak due to amantadine to the area of the peak due to the 
internal standard from the chromatogram obtained with the 
reference solution; from the chromatogram obtained with the 
test solution, calculate the ratio of the area of any peak, apart 
from the principal peak and the peak due to the internal 
standard, to the area of the peak due to the internal standard: 
disregard any peak with a ratio less than (0.05 per cent).

Heavy metals (2.3.13). A solution prepared by dissolving 1.0 g 
in 1 ml of dilute acetic acid and sufficient water to produce 
25 ml complies with the limit test for heavy, metals, Method A 
(20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent:

Water (2.3.43). Not more than 0.5 per cent, determined on 2.0 g.

Assay. Dissolve 0.15 g in a mixture of 5.0 ml of 0.01 M 
hydrochloric acid and 50 ml of ethanol (95 per cent) and 
titrate with 0.1 M sodium hydroxide determining the end­
point potentiometrically (2.4,25). Record the volume used 
between the two inflections.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.01877 g of 
C1OH17N,HC1.

Amantadine Capsules
Amantadine Hydrochloride Capsules

Amantadine Capsules contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
amantadine hydrochloride, CioHi7N,HC1.
Usual strength. 100 mg.
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Identification

Dissolve the contents of capsules containing 0.1 g of 
Amantadine Hydrochloride in 5 ml of water, add 0.5 ml of 5 'M 
sodium hydroxide, extract with 5 ml of dichloromethane, filter 
the dichloromethane layer through anhydrous sodium 
sulphate with 2 ml of dichloromethane and evaporate the 
solution to dryness. The residue complies with the following 
test.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amantadine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of amantadine.

B. Dissolve 0.2 g in 1 ml of 0.1 Mhydrochloric acid and add 
1 ml of a 50 per cent w/v solution of sodium nitrite', a white 
precipitate is produced.

Tests

Dissolution (2,5.2).

Apparatus No. 1 (Basket), 
Medium. 900 ml of water, 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by gas chromatography (2.4.13):

Internal standard solution. A 0,0054 per cent w/v solution 
of naphthalene in hexane.

Test solution. Transfer 15.0 ml ofthe filtrate in 50-ml screw­
capped test tube. Add 5.0 ml of 5Msodium hydroxide and 
10.0 ml of the internal standard solution into the test tube, and 
shake for 60 minutes. Collect the hexane layer.

Reference solution (a). A O.Olper cent w/v solution 
of amantadine hydrochloride IPRS in water. ‘ -

Reference solution (b). Transfer 15.0 ml of reference solution 
(a) in 50-ml screw-capped test tube. Add 5.0 ml of 5Msodium 
hydroxide and 10.0 ml of the internal standard solution into 
the test tube, and shake for 60 minutes. Collect the hexane 
layer.

Chromatographic system
- a capillary column 30 mx 0.32 mm, coated with a 0.25-pm 

film of dimethyl polysiloxane oil,
- temperature:

column. 100° for 3 minutes, 100° to 200° at a constant 
rate of 10° per minute, hold for 2 minutes,

- inlet port 250°and detector 300°,
: . flow rate: 1.4 ml per minute using nitrogen as carrier gas,.

- injection volume: 2 ul. .

The relative retention time with respect to amaritadine: for 
naphthalene is about 0.9.

IP 2022

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to naphthalene .and 
amantadine is not less than 2.0, the tailing factor is not more 
than 2.0 for the amantadine peak and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for the peak response ratio of amantadine to naphthalene.

Inject reference solution (b) and the test solution. : ' 

Calculate the content of Ci0HI7N, HC1 in the medium.

Q. Not less than 75 per cent of the stated amount of C|0H17N, 
HC1.

Related substances. Determine by gas chromatography 
(2.4.13). ■ ........

Test solution. Dissolve a quantity of the contents of capsules 
containing 0.1 g of Amantadine Hydrochloride in 2 ml of water, 
add 2 ml of a 20 per cent w/v solution of sodium hydroxide 
and 2 ml of chloroform and shake for 10 minutes. Separate the 
chloroform layer, dry over anhydrous sodium sulphate and 
filter.

Chromatographic system
- a glass column 1.8 m x 2 mm, packed with material 

prepared in the following manner. Mix 19.5 g of silanised 
diatomaceous support (such as Chromosorb G/AW7 
DMCS) with 60 ml of a 0.33 per cent w/v solution of 
potassium hydroxide in methanol and evaporate the 
solvent under reduced pressure while slowly rotating 
the mixture.1 Dissolve over a 5-hdur period 0.4 g of lbw­
vapour pressure hydrocarbons (type L) (such as 
Apiezon L) in 60 ml of toluene, add the solution to the 
prepared silaiiised diatomaceous support and evaporate 
the solvent under reduced pressure while slowly rotating 
the mixture, ;
temperature:

. - column.,1000to2000ataconstantrateof6°perminute, 
inlet port. 220° and detector. 300°, .

- flow rate: 3 0 ml per minute, using nitrogen as the.carrier 
gas.

Inject 1 pl or other suitable volume of the test solution. Run 
the chromatogram 2.5 times the retention time of the principal 
peak. The area of any secondary peak is not more than 0.3 per 
cent and the sum of the areas of all secondary peaks is not 
more than 1.0 per cent, calculated by area normalization method. 
Other tests. -Comply with'the tests stated under Capsules.
Assay. Weigh a quantity ofthe mixed contents of 20 capsules 
containing 0.12 g of Amantadine Hydrochloride and warm in a 
mixture of 30 ml of anhydrous glacial acetic acid and 10 ml bf 
mercuric acetate solution. Titrate with 0.7 Mperchloric acid, 
using crystal violet solution as indicator. Cany out a blank 
titration., .
I ml of 0.1 Mperchloric acid.is equivalent to 0.01877 g of 
C1OH17N,HC1.
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Storage. Store protected from moisture at a temperature not 
excecding30°. . -;

' Mol. Wt. 378.4

Ambrisentan (2S)-2-[(4,6-dimethylpyrimidin-2-yl)oxy]-3- 
methoxy-3,3 “diphenylpropanoic acid. . .

Ambrisentan contains mot less than 98.0 per cent and not 
more than 102.0 per cent of C22H22N2O4, calculated on the 
anhydrous basis.

Category. Antihypertensive.

Description. A white to off-white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ambrisentan 
IPRS or with the reference spectrum of ambrisentan? ' "

B. In the Assay, the principal peak, in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2,4.14). -

Solvent mixture. A mixture of equal volumes of mobile phase 
A and mobile phase B. - •

Test solution. Dissolve 25 mg of the substance under 
examination in 12.5 ml of mobile phase B and dilute to 25.0 ml 
with mobile phase A. . <

Reference solution (a). Dissolve 15 mg of the 
diphenylvinyloxy impurity IPRS in 5 ml of mobile phase B 
and dilute to 10.0 ml with mobile phase A.

Reference solution (b). Dissolve 25 mg of ambrisentan IPRS 
in 12.5 ml of mobile phase B and dilute to 25.0 mlwith mobile 
phase A.

Reference solution (cf Mix 5.0 ml each of reference solution 
(a) and reference solution (b) and dilute to 50.0 ml with solvent 

mixture. Dilute 5.0 ml of the solution to 50.0 ml with solvent 
mixture. Further dilute 5.0 ml of the solution to 50.0 ml with 
solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm), (Such 
as Inertsil ODS 3);

- column temperature: 40°,
- mobile phase: A. buffer solution prepared by dissolving 

1.38g of sodium dihydrogen phosphate dihydrate in 
1000 ml of water, adjusted to pH 3.0 with ortho­
phosphoric acid,

B. acetonitrile,
- a gradient programme using the conditions given below,
- flowrate: 1 mlperminute,

- spectrophotometer set at 210 nm,
- inj ection volume: 5 pl.

Time Mobile phase A Mobile phase I
(in min.) (per cent v/v) (per cent v/v)

0 65 35
3 65 35
10 50 50
25 30 70
30 30 : 70

30.1 65 35
35 65 35

Inject reference solution (c). The test is not valid unless the 
tailing factor for the principal peak and diphenylvinyloxy 
impurity is not more than 2.0, the column efficiency is not less 
than 2000 theoretical plates and the relative standard deviation 
for replicate injections is not more than 5.0 per cent each. 
Retention time ofthe principal-peak is about 16 minutes and 
the relative retention time of diphenyl vinyloxy impurity is 
about 1.92 , .

Inject reference solution (c) and the test solution in the 
chromatogram obtained with test solution, the area of any 
peak due to diphenylvinyloxy impurity is not more than the 
area of corresponding peak in the chromatogram obtained 
with reference solution (c) (0.15 per cent). In the chromatogram 
obtained with test solution, the area of any secondary peak is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.1 per 
cent). The sum of areas of all the secondary peaks is not more 
than ten times the area of the principal peak in the 
chromatogram with reference solution (c) (1.0 per cent).

Enantiomeric purity. Not more than 2.0 per cent ofTNisomer.

NOTE — prepare the solutions immediately before use.

Determine by liquid chromatography (2.4.14).
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Test solution. Dissolve 25 mg of the substance under 
examination in 50.0 ml of ethanol and dilute to 100.0 ml with 
the n-hexane.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, such as chiral 

pak AD-H (5 pm),
- mobile phase: a mixture of 90 volumes of n-hexane, 

10 volumes of ethanol, 0.1 volume of trifluoroacetic 
acid,

- flow rate: 0.8 ml per minute,
- spectrophotometer set at- 210 nm,
- injection volume: 10 pl.

Inject the test solutiomThe test is not valid unless the column 
efficiency is not less than 1200 theoretical plates. The relative 
retention time with reference to ambrisentan (retention time: 
about 6 minutes) for A-isomer is about 1.3.

Calculate the content of 7?-isomer in ambrisentan by area 
normalization.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.4.43). Not more than 0.5 per cent.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of equal volumes of buffer solution 
and acetonitrile.

Test solution. Dissolve 25 mg of the substance under 
examination in 12.5 ml of acetonitrile and dilute to 25.0 ml with 
buffer solution. Dilute 10.0 ml of the solution to 100.0 ml with 
solvent mixture.

Reference solution. Dissolve 25 mg of ambrisentan IPRS in 
12.5 ml.of acetonitrile and dilute to 25.0 nd with buffer solution: 
Dilute 10.0 ml ofthe solution to 1,00.0 ml with solvent mixture.

Chromatographic system ’ '
. - .a stainless steel column 10 cm x 4.6. mm, packed with 

octadecylsilane bonded to porous silica (3 pm), (Such 
as Hypersil BDS Cl 8), 

- column temperature: 40°,
. - mobile phase. a mixture of 55 volumes .of a buffer solution 

prepared by dissolving 1.38 g of sodium dihydrogen 
phosphate dihydrate in 1000 ml of water, adjusted to 
pH 3.0 with .orthophosphoric acid and 45 volumes of 
acetonitrile, .

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm, s.
- inj ection volume: 5 pl.

The retention time of the principal peak is about 5 minutes.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 

tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H22N2O4.

Storage. Store protected from light and moisture.

Ambrisentan Tablets
Ambrisentan Tablets contain not less than 90.0 per cent and 
not more than 110,0 per cent of the stated amount of 
ambrisentan, C22H22N2O4.

Usual Strengths. 5 mg; 10 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. ...

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium: 900 ml of 0.05 M acetate buffer pH 5.0; prepared by 
dissolving 4.1 g of sodium acetate, in sufficient water, to 
produce 1000 ml, adjusted to pH 5.0 with glacial acetic'acid, 
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate.

Determine by liquid chromatography (2,4.14).

Buffer solution A. 0.01 M sodium dihydrogen phosphate 
dihydrate, adjusted to pH 3.0 with 10 per cent orthophosphoric 
acid solution, and filter. - ■

Solvent mixture. 25 volumes of buffer solution and 75 volumes 
of acetonitrile. . . .

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. .

Reference solution. Dissolve a weighed, quantity: of 
ambrisentan IPRS in solvent mixture and dilute quantitatively 
with the dissolution medium to obtain a solution of. similar 
concentration as-the test solution.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm packed with

; octadecylsilane bonded to .porous silica (3 pm); (Such 
as Hypersil BDS Cl 8),

- ■ column temperature: 40°,
- mobile phase: A. a mixture of 85 volumes of buffer 

solution and 15 volumes of acetonitrile, : '
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B. a mixture of 15 volumes of buffer 
solution and 85 volumes of acetonitrile,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 262 nm,
- injection volume: 50 pl.

Time Mobile phase A Mobile phase B
(in min.) . (per cent v/v) .. (per cent v/v)

0 40 60
3 0 100

3.1 40 60
6.0 40 60

Inject the reference solution and the test solution.

Calculate the content of C22H32N3O4 in the medium.

Q. Not less than 80 per cent of the stated amount of 
C22H22N2O4

Other tests,. Complies with the tests stated under Tablets..

Related substances. Determine by liquid chromatography 
(2.4.14). ■

Test solution. Weigh and powder 20 tablets. Disperse, a 
quantity of the powder , containing 25 mg of ambrisentan in 
5 ml of water and then in sufficient volume of solvent mixture, 
mix with the aid of ultrasound for 10 minutes and dilute to 
100.0 ml with the solvent mixture.

Reference-solution (a). A 0.005 per cent w/v solution of 
ambrisentan IPRS in the solvent mixture.

Reference solution (b).- A 0,0025 per cent w/v solution of 
diphenylvinyloxy IPRS in the solvent mixture.

Reference solution, (c). Dilute 5,0 ml, each of,: reference 
solution (a) and reference solution (b) to 100.0 ml with the 
solvent mixture.

Reference solution (d). A solution containing 0.025 per cent 
w/v of ambrisentan IPRS in solvent mixture, add 5 ml of 
reference solution (b).

Use the chromatographic system as described under 
Dissolution with the following modification.

- spectrophotometer set at 210 nm, 
- injection volume: 20 pl.

Time Mobile phase A Mobile phase
(in min.) (per cent v/v) (per cent v/v

0 ■ 65 - 35
3 . 65 ' ’ 35' '

12 ■ 50 50
. 30 40 . ' • . 60

30.1 65 . 35
35 65 ■ 35

Inject reference solution (c) and (d). The test is not valid unless 
the resolution between ambrisentan and diphenylvinyloxy is 
not less than 25 in the chromatogram obtained with reference 
solution (d) and the column efficiency is not less than 2000 
theoretical plates and the tailing factor is not more than 2.0 in 
the chromatogram obtained with reference solution (c).

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to diphenylvinyloxy is not more than 0.5 times than 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.5 per cent), the area of any other 
secondary peak is not more than 0. 5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (c) (0. 5 per cent) and the sum of areas of all the 
secondary peaks is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (2.0 per cent). Ignore any peak with an area less 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14) as described 
under Assay using the following solutions.

Test solution. Disperse 1 tablet in 2 ml of water with the aid of 
ultrasound for about 2 minutes. Add about 15 ml of solvent 
mixture and ultrasound for further 10 minutes, cool and dilute 
to 20.0 ml with the solvent mixture. Shake well to mix and filter, 
rejecting the first few ml of filtrate. Dilute further with the 
solvent mixture, if necessary.

Reference solution: A 0.025 per cent w/v Solution of 
ambrisentan IPRS in the solvent mixture.

Inject the reference solution and the test solution.

Calculate the content of C22H22N2O4 in the tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 25 mg of Ambrisentan in 
5 ml of water add a sufficient volume of solvent mixture, with 
the aid of ultrasound for 10 minutes and dilute to 100.0 ml with 
the solvent mixture.

Reference solution. A 0.025 per cent w/v solution of 
ambrisentan IPRS in the solvent mixture.

Chromatographic system
Use the chromatographic system as described under 
Dissolution with the following modification.

- injection volume: 5 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

1419

https://nhathuocngocanh.com/



AMBROXOL HYDROCHLORIDE IP 2022

Inject the reference solution and the test solution.

Calculate the content of CMfyiCCh in the tablets.

Storage. Store protected, from light and moisture, at-a 
temperature not exceeding 30°.

Ambroxol Hydrochloride

C13HlsBr2N3O,HCl Mol. Wt. 414.6

Ambroxol hydrochloride is Ac;/7.y-4-|(2-amino-
3,5- dibromobenzyl)amino]cyclohexanol hydrochloride.

Ambroxol Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C13H]gBr2N2O,HCI, 
calculated on the dried basis.

Category. Mucolytic.

Description. A white or yellowish crystalline powder..

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ambroxol 
hydrochloride IPRS or with the reference spectrum, of 
ambroxol hydrochloride.

B. Dissolve 25 mg in 2.5 ml. of water, add 1.0 ml of dilute 
ammonia and allow to stand for 5 minutes. Acidify the aqueous 
layer with dilute nitric acid and filter. The filtrate gives reaction 
(A) of chlorides (2.3.1).

Tests

pH (2.4.24). 4.5 to 6.0, determined in a 1.0 per cent w/v solution 
in carbon dioxide-free water. '' 1'
Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Dissolve 50 mg of the substance under 
examination in water and dilute to 50.0 ml with the same solvent' 

Reference solution (a). 'Dissolve 5 mg of ambroxol 
hydrochloride IPRS in 250.0 ml of water. Dilute 5.0 ml of the 
solution to .100.0 ml with the mobilephase. . . .

Reference, solution (b). Dissolve 5 mg ofthe substance under 
examination in 0.2 ml ofmethanol and add 0.04 ml of a mixture 
of 1 volume offormaldehyde solution and 99 volumes of water.

Heat at 60° for 5 minutes. Evaporate to dryness under a current 
of nitrogen. Dissolve the residue in 5 ml of water and dilute to 
20.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of equal'volumes of acetonitrile 

and a buffer solution prepared by dissolving 1.32 g of 
ammonium phosphate, dibasic in 900 ml of water, 
adjusted to pH 7.0 with orthophosphoric acid and 
diluting to 1000 ml with water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 248 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the secondary peak (Zrans^-^S-dibromo- 
l,4-dihydroquinazolin-3(2#)“yl)cyclohexanol); and the 
ambroxol peak is at least 4.0.

Inject reference solution (a).and the test solution. .Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent) and the sum of the areas of all the 
secondary peaks is not more than 10 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area 0.1 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (O.0T per cent). '

Heavy metals (2.3:13). 1.0 g Complies with the limit test for 
heavy metals, Method B (20 ppm). ■

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4. ,14).

Test solution. Dissolve 50 mg of the substance under 
examination in water and dilute to 50.0 ml with water, Dilute 
5.0 ml of the solution to 50.0 ml with water;

Reference solution. A 0.01 per cent w/y solution of ambroxol 
hydrochloride IPRS in water. ■ .

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of equal volumes of buffer 

solution prepared by dissolving 1.32 g of ammonium 
phosphate, dibasic in 900 ml of water, adjusted to 
pH 7.0 with orthophosphoric acid and dilute to 1000 ml 
with water, filter and acetonitrile,

- flow rate: 1 ml per minute,
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■ - spectrophotometer set at 248 nm, '
. - injectionvolume:20pl.. .

The retention time of the principal peak is about 8.0 minutes.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C13H]SBr2N2O,HCl.

Storage. Store protected from light.

Amifostine

OH (

H

C5H15N2O3PS,3H2O Mol. Wt. 268.3

Amifostine is Ethanethiol, 2-[(3-aminopropyI)amino]-, 
dihydrogen phosphate (ester), trihydrate. .

Amifostine contains not less than 78.0 per cent and not more 
than 82.0 per cent of CjHiih^OjPS, calculated on as-is basis.

Category; Cytoprotective agent.'

Description. A white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum, with that obtained with amifostinelPRS 
or with the reference spectrum of amifostine.

B. In the Assay, the principal peak in the'chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 6.5 to 7,5, determined in a 5.0 percent w/v solution.

Related substances., Determine by liquid chromatography 
(24.14). ...................... ' ......

NOTE — Prepare the solutions immediately before use.

Test solution. Dissolve 150 mg of the substance under 
examination in water and dilute to 10.0 ml with water.

Reference solution (a). A solution containing 0.007 per cent 
w/v of amifostine thiol' (ethanethiol,2-[(3-aminopropy I) 

amino]dihydrochloride') IPRS and 0.0016 per cent w/v 
amifostine IPRS in water.

Reference solution (b). A 0.3 per cent w/v solution of 
amifostine IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Luna C8),

- sample temperature: 4°,
- mobile phase: a mixture of 72 volumes of a buffer 

solution prepared by dissolving 0.94 g of sodium 
I-hexanesulphonate in 1000 ml of water, adjusted to 
pH 3.0 with orthophosphoric acid, and 28 volumes of 
methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Inject reference solution (a) and (b). The test is not valid unless 
the column efficiency is not less than 1000.theoretical plates, 
the tailing factor is not more than 2.0 in the chromatogram 
obtained with reference solution (b) and the relative standard 
deviation for replicate injections is not more than 15.0 per cent 
in the chromatogram obtained with reference solution (a). ’

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to amifostine thiol is not more than 0.64 
times the area of corresponding peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent), the area of 
any other secondary peak is not more than 0.94 times the area 
of amifostine peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent) and the sum of the areas of all the 
secondary peaks is not more than 2.8 times the area of 
amifostine peak in the chromatogram obtained with'reference 
solution (a) (0.3 per cent).

Heavy metals (2.3.13). 2,0 g complies, with the limit, test for 
heavy metals, Method B (10 ppm)..

Water (2.3.43). 19.2 per cent to 21.2 per cent, using Method 3, 
determined on 0.1 g contained in a stoppered centrifuge tube, 
add 10.0 ml of 4.0 per cent w/v solution of N-ethylmqleimide 
in methanol and sonicate for 15 minutesShake to disperse, 
and sonicate for an additional 15 minutes. Use 1.0 ml ofthe 
supernatant.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications.

NOTE — Prepare the solutions immediately before use.

Test solution. Dissolve 3.0 mg of the substance under 
examination in water arid dilute to 10.0 ml with water.

Reference solution:. A 0.3 per cent w/v solution of amifostine 
IPRS w\ waler.
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Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.:

Calculate the content of C'sHAbhOjPS.

Storage. Store protected from light and moisture, at a 
temperature 2° to 8°.

Amifostine for Injection
Amifostine for Injection is a sterile, crystalline material suitable 
for parenteral use.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile 0.9 per cent 
w/v sodium chloride injection, immediately before use?'

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under. 
Parenteral Preparations (Injections).

Amifostine for Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent , of the stated amount of 
amifostine, CTUN2O3PS.

The contents of the. sealed containers comply with the 
requirements stated under Parenteral Preparations (powder 
for Injections), and with the following requirements.

Usual strength. 50 mg per ml.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amifostine IPRS 
or with the reference spectrum of amifostine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the, peak in the 
chromatogram obtained with the reference solution.

Tests'

pH (2.4.24). 6.5 to 7.5, in a .solution constituted as directed in 
the labelling. /' ■ ■ ... , ; .

Related substances.

NOTE — Prepare the solutions immediately before use.

A. Determine by liquid chromatography (2.4.14). . •,

Test solution. Dissolve a quantity of injection containing 
24 mg of amifostine in water and dilute to 10.0 ml with water.
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Reference solution (a). A 0.007'per cent'w/y solution of 
amifostine thiol (Ethanethiol,2-[(3-aminopropyl)amino] 
dihydrochloride) IPRS in water.

Reference solution (b). A solution containing 0.0015 per cent 
w/y of sodium thiophosphate and 0.0013 per centw/v of N,N- 
dimethylformamide in water. .

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Luna C8),

- sample temperature: 4°,
- mobile phase: a mixture of 72 volumes of a buffer 

solution prepared by dissolving 0.94 g of sodium 
I-hexanesulphonate in 1000 ml of water, adjusted to 
pH 3.0 with orthophosphoric acid and 28 volumes of 
methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

The retention times of sodium thiophosphate and A,A'- 
dimethylformamide are about 2 minutes and about 3.6 minutes, 
respectively.

Inject reference solution (a) and (b). The test is not valid unless 
the relative standard deviation for replicate injections is not 
more than 10.0 per cent in the chromatogram obtained with 
reference solution (a) and not more than 4.0 per cent in the 
chromatogram obtained with reference solution (b).:

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to sodium thiophosphate is not more than 
0.16 times the area of sodium thiophosphate peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent),, the area of any peak corresponding to JV;A- 
dimethylformamide is not more than 0.16 times the area of 
A,A-dimethylformamide peak in the chromatogram obtained 
with reference solution (b) (0.088 percent) and the area of any 
other secondary peak is not more than 0.1 per cent, calculated 
by area normalisation.

Inject reference solution (a) and the test solution. Calculate 
the percentage of amifostine thiol in the test solution.

B. Determine by liquid chromatography (2.4.14).

NOTE — Prepare the solutions immediately before use.

Test solution. Dissolve a suitable quantity of the injection in 
water to obtain a solution containing 1.0 per cent w/v of 
Amifostine. ■, ■

Reference solution. A0.0046 per cent w/v solution of amifostine 
disulphide(l ,3-Propanediamine, N,N-(.dith io di- 2,1- 
ethanediyl)bis, tetrahydrochloride) IPRS in water.. ■
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AmikacinChromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such as 
LunaC18),

- sample temperature: 4°,
- mobile phase: a mixture of 75 volumes of a buffer 

solution prepared by dissolving 0.4 g of sodium 
I-octanesulphondte in 1000 ml’of water, adjusted to 
pH 2.5 with trifluoroacetic acid, and 25 volumes of 
acetonitrile, . .

- flow rate: 1 ml per minute,
- spectrophotometer set at 247 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 4.0 per cent.

Inject the, reference solution and the test solution. .Calculate 
the percentage of amifostine disulphide in the test solution.

Total impurities, including amifostine thiol and 
amifostinedisulphide is not more than 2.0 per cent.

Water (2.3.43). 18.0 per cent to 22.0 per cent, using Method 3, 
determined on 0.1 g contained in a stoppered centrifuge tube, 
add 10.0 ml of 4.0 per cent w/v solution of N-ethylmaleimide 
in methanol and sonicate for 15 minutes. Shake to disperse, 
and sonicate for an additional 15 minutes. Use 1.0 ml of the 
supernatant.

Bacterial endotoxins (2.2.3).Not more than 0.2 Endotoxin Unit 
per mg of amifostine.

Sterility (2.2.11). Complies with the test for sterility.

Assay. Determine by liquid, chromatography (2.4.14), as 
described under Related substances A with the following 
modifications.

NOTE —■ Prepare the solutions immediately before use.

Test solution. Dissolve a suitable quantity of injection in water 
to obtain a solution containing 0.3 per cent w/v of Amifostine.

Reference solution. A 0.3 per cent w/v solution of amifostine 
IPRS in water.

Inject the reference solution. .The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injectipns.is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C5IL 5N2O3PS in the inj ection.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

C22H43N5OJ3 Mol. Wt. 585.6

Amikacin is (xSj-U-3-amino-3-deoxy-a-D-glucopyranosyl- 
(1 -> 6)-6>-[6-amino-6-deoxy-a-D-glucopyranosyl(  1 -> 4)]- 
2V;-(4-amino-2-hydroxy-l-oxobutyl)-2-deoxy-D-streptamine. .

Amikacin contains not less than 900 pg of C22H43N5O13 per 
mg, calculated on the anhydrous basis.

Category. Antibacterial.

Description. A white crystalline powder.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 60 volumes of methanol, 30 volumes 
of strong ammonia solution and 25 volumes of chloroform.

Test solution. A 0:6 per cent w/v solution of the substance 
under examination.

Reference solution (a). A 0.6 per cent w/v solution of 
amikacin IPRS.

Reference solution (b). Amixture of equal volumes ofthe test 
solution and reference solution (a).

Apply to the plate 3 pl of each: solution. After development, 
allow the plate to dry in air, heat it at 110° for 15 minutes and 
immediately spray it with a 1 per cent w/v solution of ninhydrin 
in a mixture of 100 volumes of \-butanol and 1 volume of 
pyridine. The principal pink-coloured spot in the 
chromatogram obtained with the test solution corresponds to 
those in the chromatograms obtained with reference solution 
(a)and(b). . . .

B. To 1 ml of a 1 per cent w/v solution add 1 ml of 2 Msodium 
hydroxide^ mix and add 2 ml of a 1 per cent w/v solution of 
cobalt nitrate, a violet colour is produced.
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C. To a solution of 50 mg in 5 ml of water add 4 ml of a 0.035 per 
cent w/v solution of anthrone in sulphuric acid', a bluish- 
violet colour is produced.

Tests
pH (2.4.24). 9.5 to 11.5, determined in a 1.0 per cent w/v solution 
in carbon dioxide-free water.

Specific optical rotation (2.4.22). + 97 0 to + 105°, determined 
in a 2.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance .under 
examination in water and dilute to 10.0 ml with water.

Reference solution. A 0.01 per cent w/v solution of amikacin 
IPRS in water.

Derivatise the solutions prior to analysis by transferring 
0.2 ml ofthe solution under test to a ground-glass-stoppered 
vial. Add 2 ml of a 1.0 per cent w/v solution of 2,4,6- 
trinitrobenzenesulphonic acid. To the solution add 3 ml of 
pyridine and close the vial tightly. Shake vigorously for 
30 seconds and heat in a water-bath at 75° for 45 minutes. 
Cool in cold water for 2 minutes and add 2 ml of glacial acetic 
acid. Shake vigorously for 30 seconds. Store the derivatised 
solutions at 10° prior to and during analysis.

Chromatographic system
- a stainless steel column 25 cm x 4,6 mm, packed with 

octadecylsilane bonded to porous silica.(5 pm) (Such 
as Spherisorb ODS 2),

- column temperature: 3 0°,
- mobile phase: a mixture of 30 volumes of a 0.27 per cent 

w/v solution of potassium dihydrogen ortho­
phosphate, adjusted to pH 6.5 with 2.2 per cent w/y 
solution of potassium hydroxide and 70 volumes of 
methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 340 nm,
- injection volume: 20 pl.

The relative retention time with reference to amikacin for 
amikacin impurity A (4-<7-(3-amino-3-deoxy“a-DrglucO“ 
pyranosyl)-6-0-(6-amino-6-deoxy-a-ivglucopyranosyl)-1 -N- 
[(2S)-4-amino-2-hydroxybutanoyL]-2-deoxy-£.7Streptamine) is 
about 1.5.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 1.5;

Inject the reference solution and the test solution. Run the 
chromatogram 4 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to amikacin impurity A is not more than the 

area ofthe principal peak in the chromatogram obtained with 
the reference solution (1.0 per-cent); the. area of any other 
secondary peak is not more than 0.5 times the . area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent) and the sum of areas of all the secondary 
peaks other than amikacin impurity A is not more than 1.5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.5 percent). Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.1 percent).

Sulphated ash (2.3.18). Not more than 1.0 percent, the charred 
residue being moistened with 2 ml of nitric acid and 5 drops 
of sulphuric acid. ; ‘

Water (2.3.43). Not more than 8.5 per cent, determined on 
0.2gk ■ - ' •••” :

Assay. Determine by the microbiological assay of antibiotics; 
Method B (2.2.10), and express the result in pg of Amikacin, 
C22H43N5O13,permg.

Amikacin Sulphate

C22H43N5OI3,1.8H2SO4 Mol. Wt. 762.1

C22H43N5O]3,2H2SO4 Mol, Wt. 781.8

Amikacin Sulphate is (5)-O-3-amino-3-deoxy-a-D-gluco- 
pyranosyI-(l-->6)-O-[6-amino-6-deoxy-a-D-glucopyranosyl 
(l->4)]-7V1-(4-amino-2-hydroxy-l-oxobutyl)- 2-deoxy-D- 
streptamine sulphate (1:2 or 1:1.8)(salt).

Amikacin Sulphate having a molar ratio of Amikacin to H2SO4 
of 1:2 contains the equivalent of not less than 674 pg and not 
more than 786' pg of C22H43N5OI3 per mg, calculated on the 
dried basis. Amikacin Sulphate having a molar ratio of Amikacin 
to H2SO4 of 1:1.8 contains the equivalent of not less than 
691 pg and nbt more than 806 pg of 'C22H43N56l3'per mg, 
calculated on the dried basis. . . ,

Category. Antibacterial.
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Description. A white to yellowish-white crystalline powder.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. Amixture of 60 volumes of methanol, 30 volumes 
of strong ammonia solution and 25 volumes of chloroform.

Test solution. A 0.6 per. cent, w/v solution of the substance 
under examination.

Reference solution (a). A 0.6 per cent w/v solution of 
amikacin IPRS.

Reference solution (b) .Amixture of equal volumes of the test 
solution and reference solution (a).

Apply to the plate 3 pl of each solution. After development, 
allow the plate.to dry in air,' heat it at 110° for. 15 minutes and 
immediately spray it with a 1 per cent w/v solution of ninhydrin 
in a mixture of 100 volumes of \-butanol and. 1 volume of 
pyridine. The principal pink-coloured spot in the 
chromatogram obtained with the test solution corresponds to 
those in the chromatograms obtained with reference solution 
(a) and (b).

B. To 1 ml of a 1 per cent w/v solution add 1 ml of2 M sodium 
hydroxide, mix and add 2 ml of a 1 per cent w/v solution of 
cobalt nitrate; a violet colour is produced.;

C. To a solution of 50 mg in 5 ml of water add 4 ml of a 0.035 per 
cent w/v solution of anthrone in sulphuric acid; a. bluish- 
violet colour is produced;

Tests

pH (2.4,24). ,2.0, to 4.0 (1:2 salt), or 6.0 to 7.3 (1:1.8 salt); 
determined in a 1.0 per cent w/v solution in carbon dioxide­
freewater. ■ -

Specific optical rotation (2.4.22). + 76.0° to + 84.0°, determined 
in a 2.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14). ", • • • /. ■ .

Test solution. Dissolve 0.1 g of the substance under 
examination in water and dilute to 10.0 ml with water;

Reference solution. Dissolve 7.5 mg of amikacin IPRS in 
water and dilute to 100.0 ml with water.

Derivatise the solutions prior to analysis by transferring 
0.2 ml of the solution under test to a ground-glass-stoppered 
vial. Add 2 ml of a 1.0 per cent w/v solution of-2,4,6- 
trinitrobenzenesulphonic acid. To the solution add 3 ml of 
pyridine and close the vial tightly. Shake vigorously for 30 
seconds and heat in a water-bath at 75° for 2 hours. Cool in 
cold water for 2 minutes and add 2 ml of glacial acetic acid.

Shake vigorously for 30 seconds. Store the derivatised 
solutions at 10° prior to and during analysis.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such 
as Spherisorb ODS 2),

- column temperature: 30°,
- mobile phase: a mixture of 30 volumes of a 0.27 per cent 

w/v solution ofpotassium dihydrogen orthophosphate, 
adjusted to pH 6.5 with 2.2 per cent w/v solution of 
potassium hydroxide and 70 volumes of methanol,

- flow rate: 1 ml per minute, 
- spectrophotometer set at 340 nm, 
- injection volume: 20 pl.

The relative retention time with reference to amikacin for 
amikacin impurity A (4-0-(3-amino-3-deoxy-a-D-gluco- 
pyranosyl)-6-(7-(6-amino-6-deoxy-a-D-glucopyranosyl)-1 -A- 
[(2S)-4-amino-2-hydroxybutanoyl] -2-deoxy-z-streptamine) is 
about 1.5.
Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 1.5.
Inject the reference solution and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to amikacin impurity A is not more than the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.0 per cent); the area of any other 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent) and the sum of areas of all the secondary 
peaks other than amikacin impurity A is not more than 1.5 
times, the area of the principal peak in the chromatogram 
obtained with the reference solution (1.5 per cent).. Ignore any 
peak eluting before the principal peak , and any peak with 
an area less than 0.1 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.1 per cent).
Sulphated ash (2.3.18). Not more than 1.0 percent, the charred 
residue being moistened with 2 ml of nitric acid and 5 drops 
of sulphuric acid.
Loss on drying (2.4.19). Not more than 13.0 per cent, determined 
on 0.1 g by drying in an oven over phosphorus pentoxide at 
110° at a pressure not exceeding 0.7 kPa for 3 hours.
Assay. Determine by the microbiological assay of antibiotics, 
Method B (2.2.10), and express the result in pg of amikacin, 
C^H^NsO^permg.
Labelling. The label states (1) whether the molar ratio of 
amikacin to H2SO4 ofthe contents is 1:2 or 1:1.8; (2) whether 
the material is1 intended for use in the manufacture of parenteral 
preparations.
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Amikacin Injection
Amikacin Sulphate Injection

Amikacin Injection is a sterile solution of Amikacin Sulphate 
in Water for Injections or of Amikacin in Water for Injections 
prepared with the aid of Sulphuric Acid.

Amikacin Injection contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of amikacin, 
C22H43N5O]j.

Usual strengths. The equivalent of 100 mg or 500 mg of 
amikacin in2 ml.

Identification

Dilute the injection to obtain a solution containing 6 mg of 
amikacin per ml (test solution). The test solution complies 
with the following tests.

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 60 volumes of methanol, 
30 volumes of strong ammonia solution and 25 volumes of 
chloroform.

Reference solution (a). A 0.6 per cent w/v solution of 
amikacin IPRS.

Reference solution (b). A mixture of equal volumes ofthe test 
solution and reference solution (a).

Apply to the plate 3 pl of each solution. After development, 
allow the plate to dry in air, heat it at 110° for 15 minutes and 
immediately spray it'with a T per cent w/v solution of nmhydrin 
in a mixture of 100'volumes of l-butaripl and 1 volume of 
pyridine. The principal pink-coloured spot in the 
chromatogram obtained with the test solution corresponds to 
those in the chromatograms obtained with reference solution 
(a)and(b).

B. To 1.5 ml of the test solution add 1 ml of 2 M sodium 
hydroxide, mix and add 2 ml of a 1 per cent w/v solution of 
cobalt nitrate', a violet colour is produced.

C. To 1.5 ml ofthe test solution add 3.5 ml of water mix and add 
4 ml of a 0.035 per cent w/vsolution of anthrone in sulphuric 
acid; a bluish-violet colour is produced.

Tests

pH (2.4.24). 3.5 to 5.5.

Related substances. Determine by liquid chromatography 
(2,4.14). ; / ........... ......... . , r

Test solution. Dilute a volume ofthe injection containing about 
0.1 g of Amikacin to 10.0 ml with -water.

Reference solution. A 0.013 per cent w/v solution of amikacin 
sulphate IPRS in water.

Derivatise the solutions prior to analysis by transferring 
0.2 ml of the solution under test to a ground-glass-stoppered 
vial. Add 2 ml of a 1.0 per cent w/v solution of 2,4,6- 
trinitrobenzenesulphonic acid. To the solution add 3 ml of 
pyridine and close the vial tightly. Shake vigorously for 30 
seconds and heat in a water-bath at 75° for 2 hours. Cool in 
cold water for 2 minutes and add 2 ml of glacial acetic acid. 
Shake vigorously for 30 seconds. Store the derivatised 
solutions at 10° prior to and during analysis.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Spherisorb ODS 2),

- mobile phase: a mixture of 30 volumes of a 0.27 per cent 
w/v solution ofpotassium dihydrogen orthophosphate, 
adjusted to pH 6.5 with 2.2 per cent w/v solution of 
potassium hydroxide and 70 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 340 nm,
- injection volume: 20 pl.

The relative retention time with reference to amikacin for 
amikacin impurity A (4-0-(3-amino-3-deoxy-a-D-gluco- 
pyranosyl)-6-0-(6-amino-6-deoxy-a-D-glucopyranosyl)-l-2V- 
[(21S)-4-amino-2-hydroxybutanoyl]-2-deoxy-i-streptamine) is 
about 1.5.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 1.5.

Inject the reference solution and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak: 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the 1.5 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (1.5 per cent) and the sum of areas of all the 
secondary peaks is not more than three times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (3.0 per cent). Ignore any peak eluting before the 
principal peak and any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.1 per cent).

Bacterial Endotoxins (2.2.3). Not more than 0.33 Endotoxin 
unit per mg of amikacin.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). : ;

Assay. Dilute the injection to obtain a solution containing 
1 mg of amikacin per ml. Determine by the microbiological 
assay of antibiotics, Method B, (2.2.10) and express the result 
in mg of amikacin, C22H43N5O13 per ml.
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Labelling. The label states the quantity of Amikacin Sulphate 
contained in the sealed container in terms of the equivalent 
amount of amikacin.

O NH

Amiloride Hydrochloride

CI^N 

H2N^N

CACHOJ1CI£H2O Mol. Wt. 302.1

Amiloride Hydrochloride is A-amidino-3,5-diamino- 
6-chloropyrazine-2-carboxamide hydrochloride dihydrate.

Amiloride Hydrochloride contains not less than 98.0 per cent 
and not more than 101.0 per cent of C6H Ad\7O/HCL calculated 
on the anhydrous basis.

Category. Diuretic.

Description. A pale yellow to greenish-yellow powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrphotometry (2.4.6). 
Compare the spectrum with that obtained with amiloride 
hydrochloride IPRS or with the reference spectrum of amiloride 
hydrochloride.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with a suitable silica gel.

Mobile phase. A freshly prepared mixture of 88 volumes of 
dioxan, 6 volumes of dilute ammonia.solution and 6 volumes 
of water.

Test solution. Dissolve 0.2 g of the substance under 
examination in sufficient methanol to produce 50.0 ml.

Reference solution. A 0.4 per cent w/v solution of amiloride 
hydrochloride IPRS in methanol.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air and 
examine under ultraviolet light at 365 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution.

C. Dissolve 10 mg in 10 ml of water and add 10 ml ofa20per 
cent w/v solution of cetrimide, 0.25 ml of 2 Msodium hydroxide 
and 1 ml of bromine water; a greenish-yellow colour is 

produced. Add 2 ml of 2 M hydrochloric acid; the solution 
becomes deep yellow and exhibits a blue fluorescence under 
ultraviolet light at 3 65 nm.

D. A 5 per cent w/v solution gives the reactions of chlorides 
(2.3.1).

Tests

Free acid. Dissolve l.Ogin 100 ml ofa mixture of equal volumes 
of methanol and water and titrate with 0.1 M sodium 
hydroxide determining the end-point potentiometrically 
(2.4.25); not more than 0.3 ml is required. ,

Related substances. Determine by liquid chromatography 
(2.4.14). .

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of water.

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 10.0'ml ofthe 
solvent mixture.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
to lO.Omlwiththesolventmixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 0.5 volume of tetra­

methylammonium hydroxide solution, 25 volumes of 
acetonitrile and 74.5 volumes of water, adjusted to pH 
7.0 with a mixture of 1 ml of orthophosphoric acid and 
9 ml of water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
signal to -noise ratio of the principal peak is not less than 
5.0.

Inject the reference solution and the test solution. Rim the 
chromatogram 5 times the retention time ofthe. principal peak. 
In the chromatogram obtained with the test solution, the sum 
of areas of all the secondary peaks is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.5 per cent). Ignore any peak with 
an area less than 0.5 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 11.0 to 13.0per cent, determined on 0.2 g.

Assay. Dissolve 0.25 g in a mixture of 100 ml of anhydrous 
glacial acetic acid and 15 ml of dioxan and add 10 ml of 

1427

https://nhathuocngocanh.com/



AMILORIDE TABLETS IP 2022

mercuric acetate solution. Titrate with 0.1 Mperchloric.acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 Mperchloric acid, is equivalent to 0.02661 g of 
C6HsC1N7O,HC1-
Storage. Store protected from light.

Amiloride Tablets
Amiloride Hydrochloride Tablets

Amiloride Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of anhydrous 
amiloride hydrochloride, C6H8C1N7O,HC1.

Usual strength. 5 mg.

Identification

A. Extract a quantity of the powdered tablets containing 
0.5 mg of anhydrous amiloride hydrochloride with 100 ml of 
0.1 M hydrochloric acid and filter. When examined in the 
range 230 nmto 380 nm (2.4.7), the solution shows absorption 
maxima at about 285 nm and 363 nm.

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium: 900 ml of 0.1 Mhydrochloric acid, ■..
Speed and time. 50 rpm for 30 minutes.

Withdraw a suitable volume ofthe medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance ofthe 
resulting solution at the maximum at about 363 nm (2:4.7). 
Calculate the content of amiloride hydrochloride, 
C6H8C1N7O,HC1 in the medium from the absorbance obtained 
from a solution of known concentration of amiloride 
hydrochloride IPRS in the dissolution medium.

Q. Not less than 80 per cent of the stated amount of 
C6H8C1N7O,HC1. ;

Related substances. Determine by liquid chromatography 
(2.4.14). ■

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of water. '

■ Test solution. Disperse a quantity of the powdered tablets 
containing 17.5 mg of anhydrous Amiloride Hydrochloride 

with the solvent mixture and dilute to 10.0 ml with the solvent 
mixture, centrifuge.

Reference solution (a). A solution of amiloride hydrochloride 
IPRS containing 0.175 per cent w/v of anhydrous amiloride 
hydrochloride in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of the reference solution 
(a) to 10.0 ml with the solvent mixture. Dilute 1.0 ml ofthe 
solution to 100.0 ml with the solvent mixture.

Reference solution (c). A 0.001 per cent w/v solution of methyl 
3,5-diamino-6-chloropyrazine-2-carboxylate IPRS in the 
solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (SuchasNucleosilC18),

- mobile phase: a mixture of 5 volumes of tetramethyl­
ammonium hydroxide solution,. 250 volumes of 
acetonitrile and 745 volumes of water, adjusted to 
pH 7.0 using a mixture of 1 ml of orthophosphoric acid 
and 9 ml of water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (c) and adjust the concentration of 
acetonitrile so that the retention time of methyl 3,5-diamino- 
6-chloropyrazine~2-carboxylate is 5 to 6 minutes.
Inject reference solution (a) and adjust the concentration of 
tetramethylammonium hydroxide and orthophosphoric acid 
keeping the pH at 7.0, so that the retention time of amiloride is 
9 to 12 minutes.
Inject reference solution (b). The test is not valid unless the 
signal-to-noise ratio ofthe principal peak is not less than 5.0.
Inject reference solution (c) and the test solution. Run the 

chromatogram 5 times the retention time ofthe principalpeak. 
In the chromatogram obtained with the test solution, the sum 
of the areas of all the secondary peaks is not more than the 
area of the peak due to methyl 3,5-diamino-6-chloropyrazine- 
2-carboxylate in the chromatogram obtained with reference 
solution (c) (0.6 per cent). Ignore any peak with an area less 
than 0.1 times the area ofthe peak due to methyl 3,5- diamino - 
6-chloropyrazine-2-carboxylate in the chromatogram obtained 
with reference solution (c) (0.06 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.
Powder one tablet and transfer to a 100-ml volumetric-flask, 
add 60 ml of 0.1 M hydrochloric acid, and shake by 
mechanical means for 30 minutes. Dilute with 0.1 M 
hydrochloric acid to volume, mix, and centrifuge a portion of 
the mixture. Dilute a measured portion ofthe clear supernatant 
liquid quantitatively to obtain a solution containing about
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10 pg of amiloride hydrochloride per ml. Measure the absorbance 
ofthe resulting solution at the maximum at about 363 nm (2.4.7).

Calculate the content of C6HSC1N7O, HC1 taking 692 as the 
specific absorbance at 363 nm.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Dispese a quantity of the 
powder containing! 0 mg of anhydrous amiloride hydrochloride 
with 60 ml of 0.1 M hydrochloric acid, and shake by 
mechanical means for 30 minutes and dilute to 100.0 ml with 
0.1 M hydrochloric acid and centrifuge a portion of the 
mixture. Dilute a measured portion of the clear supernatant 
liquid quantitatively to obtain a solution containing about 10 pg 
of amiloride hydrochloride per ml. Measure the absorbance of 
the resulting solution at the maximum at about 3 63 nm (2.4.7).

Calculate the content Of C6H8C1N7O,HC1 taking 692 as the 
specific absorbance at 363 nm.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous amiloride hydrochloride.

Amiloride and Hydrochlorothiazide 
Tablets
Amiloride Hydrochloride and Hydrochlorothiazide 
Tablets
Amiloride and Hydrochlorothiazide Tablets contain not less 
than 90.6 per cent and not more than ! 10.0 per cent of the 
stated amount of anhydrous amiloride hydrochloride, 
C6H8C1N7O,HC1 and hydrochlorothiazide, C-H8CIN',O/,S2.

Usual Strengths. Amiloride hydrochloride, 2.5 mg and 
Hydrochlorothiazide, 25 mg; Amiloride hydrochloride, 5 mg 
and Hydrochlorothiazide, 50 mg.

Identification
A. Disperse a quantity ofthe powdered tablets containing 0.1 
g of hydrochlorothiazide with 50 ml of acetone, filter, evaporate 
the filtrate to dryness and dry the residue at 105° for 1 hour. 
On the residue,, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum obtained 
with hydrochlorothiazide IPRS treated in the same manner or 
with, the reference spectrum, of hydrochlorothiazide.
B. In the test for Methyl 3,5-diamino-6-chloropyrazine-2- 
carboxylate, the principal spot in the chromatogram obtained 
with the test solution (b) corresponds to that in the 
chromatogram obtained with reference solution (b).
C. In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the chromatogram obtained with reference solution (a) and (b).

AMILORIDE AND HYDROCHLOROTHIAZIDE TABLETS

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50rpmand30minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution (a). A 0..1 per cent w/v solution of 
amiloride hydrochloride IPRS in methanol.

Reference solution (b). A 0.1 per cent w/v solution of 
hydrochlorothiazide IPRS in methanol.

Reference solution (c). Dilute a suitable quantity of reference 
solution (a) and reference solution (b) in the dissolution 
medium to obtain a solution of similar concentration as the 
test solution.

Chromatographic system
- a stainless steel column 15 cm x 4,6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 25 volumes of methanol, 

71 volumes of water and 4 volumes of buffer solution 
prepared by dissolving 13.6 g ofpotassium dihydrogen 
orthophosphate in 80 ml of water, adjusted to pH 3.0 
with orthophosphoric acid and dilute to 100 ml with 
water,

- flow rate:.! ml per minute,
- spectrophotometer set at 286 nm,
- injection volume: 50 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between hydrochlorothiazide and amiloride is not 
less than 2.0 and relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject reference solution (c) and the test solution.

Calculate the content of C6H8C1N7O,HC1 and C7H8C1N3O4S2 in 
the medium.

Q. Slot less than 80 per cent of the stated amount of 
C6HSC1N7OHC1 and not less than 75 per cent of the stated 
amount of C7H8C1N3O4S2-

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate, with silica gel GF 254.

Mobile phase. A mixture of 85 volumes of ethyl acetate and 
15.0 volumes ofpropan-2-ol.

Test solution. Shake vigorously a quantity of the powdered 
tablets containing the 50 mg of Hydrochlorothiazide with 
10 ml of acetone and filter.
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Reference solution. Dilute 1.0 ml of the test solution-to 
100.0 ml with acetone.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of warm air and examine under UV 
light at 254 nm. Any secondary spot in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution; 
Disregard any spot remaining on the line of application.

Methyl 3,5-diamino-6-chloropyrazine-2-carboxylate. 
Determine by thin-layer chromatography (2.4.17), using a silica 
gel precoated plate (silica gel GF254 plates are suitable);

Mobile phase. A freshly prepared mixture of 90 volumes of 
1,4 dioxane and 12 volumes of 3Mammonia solution.

Test solution (a). Shake vigorously a quantity of the powder 
containing 17.5 mg of amiloride hydrochloride with 10 ml of 
methanol and centrifuge. = ■ ’

Test solution(b). Dilute 1.0 ml of test solution (a) to 20.0 ml 
with methanol.

Reference solution (a). A solution containing 0.001 per cent 
w/v solution of methyl 3,5-diamino-6-chloropyrazine-2- 
carboxylate IPRS in methanol.

Reference solution(b). A solution containing 0.010 per cent 
w/v solution of amiloride hydrochloride IPRS in methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of warm- air and examine the spot 
under 365nm. Any spot corresponding to methyl 3,5-diamino- 
6-chloropyrazine-2-carboxylate in the chromatogram obtained 
with test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a).

Uniformity of content. Complies with the test stated under 
Tablets.'

Determine by liquid chromatography (2.4.14) as described 
under Assay, using the following the solutions.

Test solution. Disperse one tablet in 2 ml of water with the aid 
of ultrasound for about 2 minutes. Add a mixture of 20 ml of 
methanol and 4 ml of 0.1 M hydrochloric acid and sonicate 
for further 10 minutes and dilute to suitable volume with water 
to obtain a solution containing 0,005 per cent w/v of amiloride.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14). : "

Test solution. Weigh and powder 20 tablets. Dissolve a quantity 
of powder containing about 50 mg of Hydrochlorothiazide 
with a mixture of 20 ml of methanol and 4 ml of 0.1M 
hydrochloric acid sonicate for 15 minutes and dilute to 
100.0 ml with water, mix and filter.

Reference solution (a). Dissolve a quantity of 50 mg/of 
hydrochlorothiazide IPRS in a mixture of 20 ml of methanol

IP 2022

and 4 ml of 0.1 Mhydrochloric acid and dilute to 100.0 ml 
with water. ■ -h -

Reference solution, (b). Dissolve 50 mg of amiloride 
hydrochloride IPRS in sufficient methanol to produce 
200.0 ml. Dilute 20.0 ml of the resulting solution add 4 ml of 
0.1 Mhydrochloric acid and dilute to 100.0 ml with water.

Reference solution (c). A solution contains 0.0010 per cent 
w/v of 4-amino-6-chlorobenzene-l,3-disulfonamide IPRS in 
reference solution (a).

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, end capped; 

packed with octadecylsilane bonded to porous silica 
(10 pm),

- mobile phase: A mixture of 76 volumes of water, 
20 volumes ofmethanol and 4 volumes of phosphate 
buffer pH 3,0,

- flow rate: 2 ml per minute,
- spectrophotometer set at 286 nm,
- injection volume: 20 pl.

Inject the reference solution(c). The assay is not valid unless 
a peak due to 4-amino-6-chlorobenzene-l,3- disulfonamide 
appears immediately before the principal peak in the 
chromatogram obtained with reference solution (c). Increase 
the sensitivity, if necessary, to obtain at least 10 per cent of 
full-scale deflection on the chart paper for this peak. The assay 
is also not valid unless the height of the trough separating 
the two peaks is less than 10 per cent of the height ofthe peak 
due to 4-amino-6-chlorobenzene-l,3-disulfonamide. The 
resolution between the two peaks may be improved by 
decreasing the methanol content of the mobile phase. . .

Inject reference solution (a) and (b) and the test solution.

Calculate the content ofC6H8ClN7O,HCland C7H8CIN3O4S2 in 
the tablets.

Storage. Store protected from light.

Labelling. The label states the strength in terms of equivalent 
amount of anhydrous amiloride hydrochloride and 
hydrochlorothiazide.

Amiloride and Frusemide Tablets
Amiloride Hydrochloride and Furosemide Tablets^ 
Amiloride and Furosemide Tablets; Amiloride 
Hydrochloride and Frusemide Tablets; Frusemide and 
Amiloride Hydrochloride Tablets.
Amiloride Hydrochloride and Frusemide.Tablets contains, 
Amiloride Hydrochloride Dihydrate and Frusemide.

Amiloride Hydrochloride andFrusemide Tablets contain not 
less than 95.0 per cent and not more than 105.0 per cent of the 
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stated amount of anhydrous amiloride hydrochloride, 
C6HsC1N7O, HC1 and frusemide, C12H] !C1N2O5S.

Usual strengths. Amiloride Hydrochloride 5 mg and Frusemide 
20. mg; Amiloride Hydrochloride 5 mg and Frusemide 40 mg.

Identification

A. In the Related substances, the principal spots in the 
chromatogram obtained with test solution (b) corresponds to 
the corresponding principal spot in the chromatogram obtained 
with reference solution (b) and (c).

B. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution corresponds to the principal 
peaks in the chromatogram obtained with reference solution (c).

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel.GF254.

Mobile phase. A mixture of 5 volumes of glacialacetic acid, 
5 volumes of methanol and 90 volumes of chloroform.

Test solution (a). Weigh a quantity of the powdered tablets 
containing 80 mg of Frusemide, add 16 ml of methanol and 
disperse with the aid of ultrasound for 5 minutes, centrifuge 
and use the clear supernatant liquid.

Test solution (b). Dilute 1.0 ml of test solution (a) to 
10.0 ml with methanol.

Reference solution (a). Dilute 1.0 ml of test solution (b) to 
20.0 ml with methanol.

Reference solution (b). A 0.05 per cent w/v solution of 
frusemide IPRS in methanol.

Reference solution (c). A 0.00625 per cent w/v solution:of 
amiloride hydrochloride IPRS in methanol.- .

Reference solution (d). A 0.0025. per centw/v solution of 4- 
chloro-5-sulfaamoylanthranilic acid IPRS in methanol.

Reference solution (e). A 0.00031 per cent w/v solution of 
methyl s, 5-diamino-6-chloropyazine-2-carboxylate IPRS in 
methanol. •

Apply to the plate 20 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of warm air and 
examine under ultraviolet light at 254 nm and 365 nm.

At 254 nm —

In the chromatogram obtained with test solution (a) any 
secondary spot other than any spot remaining on the line of 
application or any spots corresponding to either of the named 
impurities is not more intense than the spot in the chromatogram 
obtained with reference solution (a) (0.5 per cent, with 
reference to the content of frusemide).

At 365 nm —

Spray the plate with ethanolic sulphuric acid (20 per cent), 
heat at 105° for 30 minutes and immediately expose to nitrous 
fumes in a closed glass tank for 15 minutes (the nitrous fumes 
may be generated by adding 7 M sulphuric acid drop wise to 
a solution containing 10 per cent w/v of sodium nitrite and 3 
per cent w/v ofpotassium iodide). Place the plate in a current 
of warm air for 15 minutes and spray with a 0.5 per cent w/v 
solution of N-(l-naphthyl)ethylenediaminedihydrochloride 
in ethanol (95 per cent). If necessary, allow to dry and repeat 
the spraying.

In the chromatogram obtained with test solution (a) any spot 
corresponding to methyl 3,5-diamino-6-chloropyrazine-2- 
carboxylate is not more intense than the spot in the 
chromatogram obtained with reference solution (e) (0.5 per 
cent, with reference to the content of anhydrous amiloride 
hydrochloride) and any spot corresponding to 4-chloro-5- 
sulfamoylanthranilic acid is not more intense than the spot in 
the chromatogram obtained with reference solution (d) (0.5 
per cent, with reference to the content of frusemide).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 4 volumes of water and 6 volumes of 
methanol, adjusted to pH 2.0 with orthophosphoric acid.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder, containing 40 mg of Frusemide in 70 ml of the 
solvent mixture, mix with the aid of ultrasound for 20 minutes, 
dilute to 100.0 ml with the solvent mixture, mix, filter. Dilute 
20.0 ml of the filtrate to 50.0 ml with the solvent mixture.

Reference solution (a). A 0.04. per cent w/v solution of 
amiloride hydrochloride IPRS in the solvent mixture.

Reference solution (b). A 0.16 per cent w/v solution of 
frusemide IPRS in the solvent mixture.

Reference solution (c). Dilute reference solution (a) and(b) in 
the solvent mixture to obtain a solution, having a known 
concentration similar to the test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

. octadecylsilane bonded to porous silica (10 gm),
- mobile phase: a 0.02. M’ solution of sodium hexane­

sulphonate in a mixture of 40 volumes of water and 60 
volumes of methanol, adjusted to pH 4.0 with 1M acetic 
acid,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 361 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to frusemide and amiloride 
is 'not less than 2.5/
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Inject reference solution (c) and the test solution.

Calculate the content of C6HSC1N7O, HC1 and C12HUC1N2O5S;'

Storage. Store protected from light.

Labelling. The label states the strength of amiloride 
hydrochloride dihydrate in terms ofthe equivalent amount of 
anhydrous amiloride hydrochloride.

Aminocaproic Acid
o

C(JCNO2 Mol. Wt. 131.2

Aminocaproic Acid is 6-aminohexanoic acid. ,

Aminocaproic Acid contains not less than 98.5 per cent and 
not more than 101.0 per cent of C6H13NO2, calculated on the 
dried basis.

Category. Haemostatic; antifibrinolytic.

Description. Colourless crystals or a white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aminocaproic 
acid IPRS or with reference spectra of aminocaproic acid.

B. Determine by thin-layer chromatography (2.4.7), coating 
the plate with silica gel G.

Mobile phase. A mixture of 25 volumes of ethanol (95 per 
cent), 3 volumes of water and 4 volumes of strong ammonia 
solution.

Test solution. Dissolve 0.25 g of the substance under' 
examination in 100.0 ml of water. ■

Reference solution '. A 0.25 per cent w/v solution of 
aminocaproic acid IPRS.

Apply to the plate 2 pl of each solution. After development, 
remove the plate, spray it with a 0.25 per cent w/v solution of 
ninhydrin in a mixture of equal volumes of methanol and 
pyridine and heat at 105° for 2 minutes. The principal spot in 
the chromatogram, obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution.

Tests
Appearance of solution. A 20.0 per cent w/v solution remains 
clear for 24 hours'(2.4.'l), and is colourless (2.4.1). .

pH (2.4.24). 7.5 to 8.0, determined in a 20.0 percent w/v solution,;

Stability. Place 20.0 g.evenly spread in a shallow dish about 
9 cm in diameter, cover and allow to stand, at 100° ± 2° for 
72 hours. Dissolve in sufficient water to produce 100.0 ml.. 
Prepare a 20.0 per cent w/v solution of the substance under 
examination but without the above treatment. Measure the 
absorbances (2.4.7) of the two solutions at the maximum at 
about 287 nm and at about 450 nm. Absorbance ofthe solution 
prepared from the exposed substance being examined at the 
maximum at about 287 nm is not more than 0.15 and of the 
solution of the substance under examination without the above 
treatment, at the maximum at about 287 nm is not more than 
0.10. Absorbance of both solutions at the maximum at about 
450 nm is not more than 0.03.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.2 g in about 100 ml of anhydrous glacial 
acetic acid with gentle heat to effect solution, cool. Titrate 
with 0.1 Mperchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01312 g of 
QIIhNO?..

Aminocaproic Acid Injection
Aminocaproic Acid Injection is a sterile solution of 
Aminocaproic Acid in Water for Injections.

Aminocaproic Acid Injection contains not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
aminocaproic acid, C6H13NO2.

Usual strength. 400 mg per ml. ,

Identification

To a volume containing 0.4 g of Aminocaproic Acid add 2 ml 
of ether, stir, add 2 ml of methanol, stir again and allow to. 
stand; the crystals after drying on a water-bath comply with 
the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aminocaproic 
acid IPRS or with reference spectra of aminocaproic acid.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture .of 25 volumes of ethanol (95 per 
cent), 3 volumes of water and 4 volumes of strong ammonia 
solution. ■ . «
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Test solution. Dissolve 0.25 g of. the substance under 
examination in waler and dilute to 100.0 ml with waler.

Reference solution. A 0.25 per cent w/v solution of 
aminocaproic acid IPRS.

Apply to the plate 2 pl of each solution. After development, 
remove the plate, spray it with a 0.25 per cent w/y solution of 
ninhydrin in a mixture of equal volumes of methanol and 
pyridine and heat at 105° for 2 minutes. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution.

Tests
pH (2.4.24). 6.0 to 7.6.

Bacterial endotoxins (2.2.3). Not more than 0.05 Endotoxin 
Unit per mg of aminocaproic acid..

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections):

Assay. To a volume containing 0.2 g of Aminocaproic Acid, 
add 10 ml of ethanol and evaporate to dryness on a water­
bath. Dissolve the residue in 100 ml of anhydrous glacial 
acetic acid by gentle heating, if necessary, cool. Titrate with 
0.1 M perchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01312 g of 
C6III3NO2. '

Aminocaproic Acid Tablets
Aminocaproic Acid Tablets contain'not .less than 95.0 per 
cent and not more than 105.0 percent ofthe stated amount of 
aminocaproic acid, C6Hl3NO2.

Usual strength. 500 mg. ■.

Identification

Triturate 2 tablets with 10 ml of water and filter into 100 mlof 
acetone. Swirl the mixture and allow to stand for 15 minutes to 
complete crystallisation. Filter through a medium-porosity, 
sintered-glass filter and wash the crystals with 25 ml of acetone. 
Apply vacuum to remove the solvent, dry at 105° for 30 minutes 
and cool. The residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aminocaproic 
acid IPRS or with reference spectra of aminocaproic acid.

B. Determine by thin-layer chromatography (2.4.7), coating 
the plate with silica gel G. . .. .

Mobile phase. A mixture of 25 volumes of ethanol (95 per 
cent), 3 volumes of water and 4 volumes of strong ammonia, 
solution.

Test solution. Dissolve 0.25 g of the substance under 
examination in water and dilute to 100.0 ml with water.

Reference solution. A 0.25 per cent w/v solution of 
aminocaproic acid IPRS. •

Apply to the plate 2 pl of each solution. After development, 
remove the plate, spray it with a 0.25 per cent w/v solution of 
ninhydrin in a mixture of equal volumes of methanol and 
pyridine and heat at 105° for 2 minutes. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 500 ml of 0.1 Mhydrochloric acid, 
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Buffer solution. A solution prepared by dissolving 13.3 gof 
monobasic sodium phosphate in 1000 ml of a solution 
containing 0. 5 g bisodium 1-heptane sulphonate and 1 ml of 
triethylamine, adjusted to pH 2.2 with orthophosphoric acid.

NOTE — The pH of Buffer solution is critical because the. 
diluents peak can coelute with the main peak even when the 
pH of Buffer solution is at 2:1 or 2.3.

Test solution. use the filtrate, dilute. if necessary, with the 
dissolution medium.

Reference solution. A 0.1 per cent w/v solution of 
aminocaproic acid IPRS in the dissolution medium.

Chromatographic system
- a stainless steel column 25.cm * 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- . column temperature: 50°,
- sample temperature: 25°,
- mobile phase: a mixture of 25 volumes of methanol and 

75 volumes of the buffer solution,
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 25 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more, than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.
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Calculate the content of C6H13NO2 in the medium,

Q. Not less than 80 per cent ofthe stated amount of C6Hi3NO2.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.2 gof Aminocaproic Acid with 100 ml 
of anhydrous glacial acetic acid, heat gently to effect 
solution, cool. Titrate with 0.1 M perchloric acid, using 
crystalyioletsolution as indicator. Carry out a blank titration.

1ml of 0.1 Mperchloric acid is equivalent to 0.01312 g of 
c6h13no2. '

Aminophylline
Theophylline and Ethylenediamine

(CWWi,C2H8N2 Mol. Wt. 420.4 (anhydrous)

Aminophylline is a stable mixture or combination of 
theophylline and ethylenediamine. It may be anhydrous or 
may contain not more than two molecules of water of 
hydration.

Aminophylline contains the equivalent of not less than 
84.0 per cent and not more than 87.4 per cent of theophylline, 
C7HgN4O2, and the; equivalent of not less than 13:5 per cent 
and not more than 15.0 per cent of ethylenediamine, C2H^N2,' 
both calculated on the. anhydrous basis.

Category. Bronchodilator.

Description. A white or slightly yellowish granules or powder. 
On exposure to air it gradually loses ethylenediamine and 
absorbs carbon dioxide with liberation of free theophylline. 
Even in the absence of light, it is gradually decomposed on 
exposure to a humid environment, the degradation being faster 
at higher temperatures;' '

Identification
Test A may be omitted if tests B, C andD are carried out. Tests 
B, C andD may be omitted if test A is'carried out.......

Dissolve T g in 10 ml of water and add 2. ml of dilute 
hydrochloric acid dropwise, with shaking. Separate the 
precipitate by filtration and reserve the filtrate for test D. Wash 
the precipitate with successive small quantities of cold water; 

recrystallise from hot water and dry at 100° to 105°. The residue 
complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6): 
Compare the spectrum with that obtained with.theophylline. 
IPRS or with the reference spectrum of theophylline.

B. To 10 mg of the residue obtained in test A add 1 ml of 
hydrochloric acid in a porcelain dish and 0.1 g ofpotassium 
chlorate and evaporate to dryness bn a water-bath; invert the 
dish over a vessel containing a few drops of dilute ammonia 
solution; the residue acquires a purple colour. Add a few drops 
of dilute sodium hydroxide solution; the colour is discharged.

C. Saturate in water a portion of the residue obtained in test A 
and add tannic acid solution; a precipitate soluble in excess 
of the reagent is produced.

D. The filtrate complies with the following test.

To the filtrate reserved above add 0.2 ml of benzoyl chloride, 
make alkaline with 2 Msodium hydroxide and shake vigorously. 
Filter, wash the precipitate with 10 ml of water, dissolve in 5 ml 
of hot ethanol (95 per cent) and add 5 ml of water. The 
precipitate, after washing with water and drying at 100° to 
105° melts at 248° to 252° (2.4.21).

Tests
Related substances. Determine by thin-layer chromatography 
(2.4.17) coating the plate with silica gel GF254.

Mobile phase. A mixture of 40 volumes of 1-butanol, 30 
volumes of acetone, 30 volumes of chloroform and 10 volumes 
of strong ammonia solution.

Test solution. Dissolve 0.2 g of the substance under 
examination in 2 ml of water with the aid of heat and dilute to 
10 ml with methanol.

Reference solution. Dilute 1.0 ml of the test solution to 
200.0ml with methanol. ■ ■

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
Any secondary spot in the chromatogram obtained with the 
test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 1.5 per cent (for anhydrous), 
determined on 2.0 g dissolved in 20 ml ofpyridine. 3.0 to 8.0 
per cent (for hydrate), determined on 0.5 g.

Assay. For theophylline — Determine by liquid 
chromatography (2.4.14). ' ' 1

Solvent mixture. 80 volumes bf water and 20 volumes of 
methanol.
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Test solution. Dissolve 24 mg of the substance under 
examination in 250.0 ml with the solvent mixture.
Reference solution (a). A 0.008 per cent w/v solution of 
theophylline IPRS in the solvent mixture.
Reference solution (b). A 0.008 per cent w/v solution of 
theobromine in reference solution (a). Dilute 20.0 ml of the 
solution to 25.0 ml with the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 3.9 mm, packed with 
octylsilane bonded to porous silica (5 pm),

- ■ mobile phase: a mixture of 200 ml of methanol and 960 mg 
of sodium 1-pentanesulphonate, diluted to 1000 ml with 
water, adjusted to pH 2.9 with glacial acetic acid, 
flow rate: 1 ml per minute,

- spectrophotometer set at 254 nm, 
- injection volume: 10 pl.

The relative retention time with respect to theophylline for 
theobromine is about 0.65.
Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to theobromine and 
theophylline is not less than 3.0, the tailing factor for 
theophylline is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.
Inject reference solution (a) and the test solution.
Calculate the content of the theophylline, C7H8N4O2.
For ethylenediamine— Weigh 0.25 g and dissolve in 30 ml of 
water. Titrate with 0.1 -M hydrochloric acid using methyl 
orange solution as indicator.
1 ml of 0.1 Mhydrochloric acid is equivalent to 0.003005 g of 
CjHgNj. ,

Storage. Store protected from light and from atmospheric 
carbon dioxide.

Aminophylline Injection
Theophylline and Ethylenediamine Injection

Aminophylline Injection is a sterile solution of Aminophylline 
in Water for Injections or is a sterile solution of Theophylline 
in a solution of Ethylene diamine Hydrate in Water for 
Injections free from carbon dioxide. Aminophylline Injection 
may contain an excess of ethylene di amine but no other 
substance may be added.

Aminophylline Injection contains theophylline, CTffhLCK 
equivalent to not less than 73.25 per cent and not more than 
88.25 per cent of the stated amount of aminophylline, and not 
more than 0.295 g of ethylenediamine, C2H8N2 for each g of 
anhydrous theophylline, C7H8N4O2, determined in the Assay 
for theophylline.

Usual strengths. 250 mg in 10 ml; 500 mg in 20 ml.

Identification

Dilute a volume containing about 0.5 g of aminophylline with 
water to about 25 ml and add 1 ml of dilute hydrochloric acid 
with constant stirring. Separate the precipitate by filtration 
and reserve the filtrate for test D. Wash the precipitate with a 
small portion of cold water, recrystallise from hot water and 
dry at 100° to 105°. The crystalline powder complies with the 
following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with theophylline 
IPRS or with the reference spectrum of theophylline. '

B. To 10 mg add 1 ml of hydrochloric acid, in a porcelain dish 
and 0.1 g of potassium chlorate and evaporate to dryness on 
a water-bath; invert the dish over a vessel containing a few 
drops of dilute ammonia solution', the residue acquires a 
purple colour. Add a few drops of dilute sodium hydroxide 
solution-, the colour is discharged.

C. Saturate a portion in water and add tannic acidsolution', a 
precipitate soluble in excess of the reagent is produced.

D. The filtrate complies with the following test.

Add 0.2 ml of benzoyl chloride, make alkaline with 2 Msodium 
hydroxide and shake vigorously. Filter, wash the precipitate 
with 10 ml bf water, dissolve in 5 ml of hot ethanol (95 per 
cent) and add 5 ml of water. The precipitate, after washing 
with' water and drying at 100° to 105° melts at 248° to 252° 
(2.4.21).

Tests

pH (2.4.24). 8.8 to 10.0.

Bacterial endotoxins (2.2.3). Not more than 1.0 Endotoxin Unit 
per mg of aminophylline.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. For theophylline — Determine by liquid 
chromatography (2.4.14).

Solvent mixture. 80 volumes of water and 20 volumes of 
methanol.

Test solution. Measure .a volume containing 100 mg.of 
theophylline to 100 ml with solvent mixture. Dilute 4.0 ml of 
the solution to 50.0 ml with' the solvent mixture.

Reference solution (a).-. A. 0.008 per cent w/v solution of 
theophylline IPRS in the solvent mixture.

Reference solution (b). A 0.008 per cent w/v solution of 
theobromine in reference solution (a). Dilute 20.0 ml ofthe 
solution to 25.0 ml with the solvent mixture.
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Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octylsilane bonded to porous silica (5pm),
- mobile phase: a mixture of 200 ml of methanol ansi 960 mg 

of sodium 1-pentanesulfonate, diluted to 1000 ml with 
water, adjusted to pH 2.9 with glacial acetic acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

The relative retention time with respect to theophylline for 
theobromine is about 0.65.

Inject reference solution (b). The test is not valid unless the 
resolution, between the peaks due to theobromine and 
theophylline is not less than 3.0, the tailing factor, for 
theophylline is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent:

Inject reference solution (a) and the test solution.

Calculate the content of the theophylline, C7H8N4O2.

For ethylenediamine —- To a volume containing 0.25 g of 
aminophylline, add sufficient water to produce 30 ml. Titrate 
with 0.1 M hydrochloric acid using methyl orange solution 
as indicator.

1 ml of 0.1 Mhydrochloric acid is.'equivalent to.0.003005 gof

Storage. Store in single dose-containers, from which carbon 
dioxide has been excluded. Do not allow.contact with metals.

Labelling. The label states (1) the strength in terms of the 
equivalent amount of anhydrous aminophylline in a suitable 
dose-volume; (2) the route of injection; (3) that the injection is 
not to be used if crystals have separated.

Aminophylline Prolonged-release 
Tablets
Aminophylline Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers'may not be the same!

Aminophylline Prolonged-release Tablets contain 
Aminophylline or Aminophylline Hydrate.

Aminophylline Prolonged-release Tablets contain not less 
than 81.4 per cent and not more than 90.0 per cent theophylline, 
C7H.SN.;O2 of the stated amount of aminophylline and not les£ 
than 13.5 per cent and not more than 15.0 per cent 
ethylenediamine, C2H8N2 of the stated amount of 
aminophylline. .

Usual strengths. 225 mg; 350 mg.

IP 2022

Identification
Disperse a quantity of the powdered tablets containing 0.5 g 
ofAminophyllme with 20 ml of water, filter, add to the filtrate 
with constant stirring 1 ml of 2 Mhydrochloric acid, allow to 
stand for a few minutes and again filter. Reserve the filtrate for 
test C. Wash the residue with small quantities of cold water, 
recrystallise from hot water and dry at 105°. The residue 
complies with the following test.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with' that obtained with theophylline 
IPRS or with the reference spectrum of theophylline.

B. Disperse a quantity .of the powdered tablets containing 
0.25 g ofAminophylline with 5 ml of water and filter. To 2 ml of 
the filtrate add 2 ml of a 1.0 per cent w/v solution of copper (II) 
sulphate and shake; a purplish blue colour is. produced.

Tests
Dissolution (2.5.2). Complies with the test stated under tablets.

Other tests. Comply with the tests stated under Tablets.

Assay. For theophylline —Weigh and powder 20 tablets. 
Disperse a quantity of the powder containing 80 . mg of 
Aminophylline with a mixture of 20 ml of 0.1 M. sodium 
hydroxide and 60 ml of water for 10 minutes and dilute to 
200.0 ml with water and filter. Dilute 5.0 ml of the filtrate to 
250.0 ml with 0.01 M sodium hydroxide and measure the 
absorbance of the solution at the maximum at 275 nm (2.4.7). 
Calculate the content of C7H8N4O2 taking 650 as-the specific 
absorbance at the maximum at 275 nm.

For ethylenediamine—Weigh and powder 20 tabletsi 
Disperse a quantity of the powder containing 0.3 g of 
Aminophylline with 20 ml of water, heat to 50° for 30 minutes 
and titrate with 0.05 M sulphuric acid, using bromocresol 
green solution as indicator, until the colour changes from 
blue to green.

1 ml of 0.05 Msulphuric acid is equivalent to 0.003005gof 
CJIsK. ' " ' '

Storage. Store protected from light and moisture.

Aminophylline Tablets
Theophylline and Ethylenediamine Tablets

Aminophylline Tablets contain theophylline, C7HSN4O2, 
equivalent to not less than SlA-per cent,and not more than 
90.0 per cent of the stated amount of aminophylline,, and 
ethylenediamine, C2H8N2, equivalent to not less than 13.5 per 
cent and not more than 15.0 per cent of the stated amount of 
aminophylline.

Usual strength. 100 mg.
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Identification

Disperse a quantity of the powdered tablets containing about 
0.5 g of aminophylline with 25 ml of water and filter. To the 
filtrate add 1 ml of dilute hydrochloric acid with constant 
stirring. Separate the precipitate by filtration and reserve the 
filtrate. Wash the precipitate with a small portion of cold water, 
recrystallise from hot water and dry at 100° to 105°. The 
crystalline powder complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with theophylline 
IPRS or with the reference spectrum of theophylline.

B. To 10 mg add 1 ml of hydrochloric acid in a porcelain dish 
and 0.1 g of potassium chlorate and evaporate to dryness on 
a water-bath; invert the dish over a vessel containing a few 
drops of dilute ammonia solution', the residue acquires a 
purple colour. Add a few drops of dilute sodium hydroxide 
solution', the colour is discharged.

C. Saturate a portion in water and add tannic acid solution', a 
precipitate soluble in excess of the reagent is produced.

The filtrate complies with the following test.

Add 0.2 ml of benzoyl chloride, make alkaline with 2 Msodium 
hydroxide and shake vigorously. Filter, wash the precipitate 
with 10 ml of water, dissolve in 5 ml of hot ethanol (95 per 
cent) and add 5 ml of water. The precipitate, after washing 
with water and drying at 100° to 105° melts at 248° to 252° 
(2.4.21).

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
water if necessary, at the maximum at about 269 nm (2.4.7). 
Calculate the content of C7H8N4O2 in the medium from the 
absorbance obtained from a known concentration of 
theophylline IPRS in the same medium,

Q. Not less than 70 per cent of the stated amount of C7H8N4O2.

Other tests. Comply with the tests stated under Tablets.

Assay. For theophylline -r-. Weigh and powder 20 tablets. 
Disperse a quantity of the powder, containing 0.5 g of 
aminophylline, transfer to a 200-ml volumetric flask with the 
aid of a mixture of 5 0 ml of water and 15 ml of dilute ammonia 
solution and allow to stand for 30 minutes with frequent 
shaking, warming to about 50°, if necessary. Cool, addwa/er 
to volume and mix. Centrifuge the mixture, and pipette a volume 
of the clear supernatant liquid equivalent to about 0.25 g of 

aminophylline into a flask, dilute with sufficient water to 
produce 40 ml and add 8 ml of dilute ammonia solution. Add 
20.0 ml of 0.1 Msilver nitrate, mix and boil for 15 minutes. 
Cool to between 5° and 10° for 20 minutes, filter at a pressure 
not exceeding 2.75 kPa and wash the precipitate with three 
quantities, each of 10 ml, of water. Acidify the combined filtrate 
and washings with nitric acid and add an excess of 3 ml of the 
acid. Cool, add 2 ml offerric ammonium sulphate solution, 
and titrate with 0.1 Mammonium thiocyanate.

1 ml of 0.1 M silver nitrate is equivalent to 0.01802 g of 
C7HgN4O2.

For ethylenediamine -— Weigh and powder 20 tablets. 
Disperse a quantity of the powder containing 0.3 g of 
aminophylline, shake with 20 ml of water, heat at 50° for 30 
minutes. Titrate with 0.1 Mhydrochloric acid using methyl 
orange solution as indicator.

1 ml of 0.1 Mhydrochloric acid is equivalent to 0.003005 g of 
QH^.

Storage: Store protected from light.

Labelling. The label states the strength in terms of the 
equivalent amount anhydrous aminophylline.

Amiodarone Hydrochloride

C25Hy2NO3,HCl Mol. Wt. 681.8

Amiodarone Hydrochloride is 2-butylbenzofuran-3-yl-4-(2- 
diethylaminoethoxy)-3,5-diiodophenyl ketone hydrochloride.

Amiodarone Hydrochloride contains not less than 98.5 per 
cent and not more than 101.0 per cent of C25H29I2NO3,HC1, 
calculated on the dried basis.

Category. Antiarrhythmic.

Description. A white or almost white, fine crystalline powder.

Identification

Test B maybe omitted if tests A and C are carried out. Test A 
may be omitted if tests B and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amiodarone 
hydrochloride IPRS or with the reference spectrum of 
amiodarone hydrochloride.

1437

https://nhathuocngocanh.com/



IP 2022AMIODARONE HYDROCHLORIDE

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

C. It gives reaction (A) of chlorides (2.3.1).

Tests
Appearance of solution. A 5.6 per cent w/v solution in methanol 
is clear (2.4.1), and not more intensely coloured than reference 
solution GYS5 (2.4.1).

pH (2.4.24). 3.2 to 3.8, determined in 5.0 per cent w/v solution, 
prepared by dissolving in carbon dioxide-free -water at 80° 
and cooling.

Impurity H. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel F254.

CA UTION—Prepare the solutions immediately before use 
and keep protected from bright light.

Mobile phase. A mixture of 5 volumes of anhydrous formic 
acid, 10 volumes of methanol and 85 volumes of 
dichloromethane.

Test solution. Dissolve 0.5 g of the substance under 
examination in 5.0 ml ofthe dichloromethane.

Reference solution (a). Dissolve 10 mg of (2-chloroethyl) 
diethylamine hydrochloride (amiodarone hydrochloride 
impurity H) in 50.0 ml of dichloromethane. Dilute 2.0 ml ofthe 
solution to 20.0 ml with dichloromethane.

Reference solution (b). Mix 2.0 ml of the test solution and 
2.0 ml of reference solution (a).

Apply to the plate 50 jil of test solution, reference solution (a) 
and 100 pl of reference solution (b). Allow the mobile phase to 
rise 15 cm. Dry the plate in air and spray the plate with 
potassium iodobismuthate solution and then with.tft/w/e 
hydrogen peroxide solution, examine immediately in day light. 
Any spot correspond to amiodarone hydrochloride impurity 
H in the chromatogram obtained with the test solution is not 
more than the principal spot in the chromatogram obtained 
with reference solution (a) (0.02 per cent). The test is not valid 
unless the chromatogram obtained with the reference solution 
(b) shows clearly visible spot of amiodarone impurity H.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of acetonitrile- and' water

Test solution. Dissolve. 0.125<g ofthe substance under 
examination in 25.0 ml of the solvent mixture.-/

Reference .solution. A solution containing 0.02 per cent w/v 
each of amiodarone impurity A IPRS, amiodarone impurity 
B IPRS and amiodarone hydrochloride IPRS in methanol 
Dilute 1.0 ml ofthe solution to 20.0 ml with the solvent mixture.

1438 l/lllllllllllil

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 30°,
- mobile phase: a mixture of 30 volumes of buffer solution 

prepared by diluting 3.0 ml of glacial acetic acid with 
800 ml of water, adjusted to pH 4.9 with dilute ammonia 
and dilute to 1000 ml with water, 3 0 volumes of methanol 
and 40 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 10 pl.

Name Relative
retention time

Amiodarone impurity A* 1 0.29

'(2-butylbenzofiiran-3~yl)(4-hydroxy-3,5-diiodophenyl) methanone, 

2(2--buty[benzofuran-3-yI)(4-hydroxypheny!)methanone .

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to amiodarone impurity A 
and amiodarone impurity B is not less than 3.5.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.2 per cent). The sum of areas of all the secondary peaks is 
not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution 
(0.5 per cent). Ignore any peak with an area .less than 
0.25 times the area ofthe principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent).

Iodides. Dissolve 1.5 g in 40 ml of water at 80° by shaking until 
completely dissolved. Cool and dilute to,50.0 ml with water 
(SolutionA).

To 15 ml of solution A add 1 ml of 0.1 M hydrochloric acid 
and 1ml. of 0.05 Mpotassium iodate and dilute to 20 ml with 
water. Allow to stand protected from light for 4 hours (Solution 
1). To 15 ml of solution Aadd 1 ml of 0.1 M hydrochloric acid,
1 ml of an 88.2 ppm solution ofpotassium iodide arid 1 ml of
0.05 Mpotassium iodate and dilute to 20 ml with water. Allow 
to stand protected from light for 4 hours (Solution 2). Measure 
the absorbances of solutions (1) and (2) at the maximum at 
about 420 nm, using as the blank a mixture of 15 ml of solution 
A and 1 ml of 0.1 M hydrochloric acid diluted to 20 ml with 
water The absorbance of solution (1) is not greater 
than half the absorbance of solution (2) (150 ppm).

Amiodarone impurity B2 0.37

Amiodarone 1.0
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Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined 
on E0 g by drying at 100° at a pressure not exceeding 0.3 kPa 
for 4 hours.

Assay. Dissolve 0.6 g in a mixture, of 5.0 ml of 0.01 M 
hydrochloric acid and 75 ml of ethanol (95 per cent). Titrate 
with 0.1 M sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.06818 g of 
C25H29I2NO3,HCI.

Storage. Store protected from .light, at. a temperature not 
exceeding 30°..

Amiodarone Intravenous Infusion
Amiodarone Intravenous Infusion is a sterile solution of 
Amiodarone Hydrochloride in Water for Injections. It is 
prepared immediately before use by diluting Amiodarone 
Sterile Concentrate with Glucose Intravenous Infusion in 
accordance with the manufacturer’s instructions.

Amiodarone Sterile Concentrate

Amiodarone Sterile Concentrate is aj sterile solution of 
Amiodarone Hydrochloride in Water for Injections.
The concentrate complies with the requirements for 
Concentrates for Injections or Infusions stated under 
Parenteral Preparations and with the following 
requirements.

Amiodarone Intravenous Infusion contains not less than 
95.0 per cent and not more than 105.0 per cent ofthe stated 
amount of amiodarone hydrochloride, C25H29I2NO3,HC1.
Usual strengths. Concentrate, 150 mg per 3 ml ; infusion, 
450 mg per 250 ml; 360 mg per 200 ml; 150 mg per 100 ml.

Identification

A. Extract a volume of the concentrate containing 0.3 g of 
Amiodarone Hydrochloride with three 25-ml quantities of 
dichloromethane. Dry the combined extracts over anhydrous 
sodium sulphate, filter and evaporate to dryness. To the 
residue, add 2 ml of 1 M sodium hydroxide and extract with 
25 ml of ether. Dry the extract over anhydrous sodium 
sulphate, filter and evaporate to1 dryness. Dry the residue 
obtained under reduced pressure over phosphorus pentoxide 
and dissolve in 2.5 ml of dichloromethane. Determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained with amiodarone hydrochloride 

AMIODARONE INTRAVENOUS INFUSION

IPRS, treated in the same manner or with the reference 
spectrum of amiodarone.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

Tests

Appearance of solution. The solution is not more intense 
than reference solution BYS4 or GYS4 (2.4.1).

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel F254.

Mobile phase. A mixture of 5 volumes of anhydrous formic 
acid, 10 volumes of methanol and 85 volumes of 
dichloromethane.

Test solution. Dilute a volume of the concentrate containing 
50 mg of Amiodarone Hydrochloride to 20.0 ml with methanol.

Reference solution (a): Dilute 1.0 ml of the test solution to 
200.0 ml with methanol.

Reference solution (b). A 0.004 per cent w/v solution of 
2-butyl-3-(4-hydroxy-3,5-di-iodobenzoyl)benzofuran IPRS 
in methanol.

Reference solution (c). A 0.1 per cent w/v solution of benzyl 
alcohol in methanol.

Pre-wash the plate with the mobile phase and allow it to dry in 
air before use.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. In the chromatogram obtained with 
the test solution, any spot corresponding to 2-butyl-3-(4- 
liydroxy-3,5-di-iodobenzoyl)benzofuran is not more intense 
than the spot in the chromatogram obtained with reference 
solution (b) (1.6 per cent). Any other secondary spot is not 
more intense than the spot in the chromatogram obtained 
with reference solution (a) (0.5 per cent). Ignore any spot 
corresponding to benzyl alcohol.

Iodides. (NOTE- Prepare test solution (a) and (b) 
simultaneously and allow all of the solutions to stand 
protectedfrom light for 4 hours and shake vigorously every 
hour).

Solution A. To 1 g of polysorbate 80, add 0.2 g of benzyl 
alcohol and dilute to 10 ml with water.

Test solution (a). Add 1 ml of 0.1 Mhydrochloric acid to a 
volume ofthe concentrate containing 0.2 g. of Amiodarone 
Hydrochloride, add 1 ml of 0.05 M potassium iodate and 
dilute to 25.0 ml with water.

Test solution (b). Add 1 ml of 0.1 Mhydrochloric acid to a 
volume of the concentrate containing 0.2 g of Amiodarone 
Hydrochloride and dilute to 25 ml with water.
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Reference solution. Use the same volume of solution A in 
place of the concentrate under examination and add 1 ml of 
0.1 Mhydrochloric acid, 1 ml of 0.05 M potassium iodate, 
lmlofa0.0131 per cent w/v solution ofpotassium iodide and 
dilute to 25 ml with water.

Measure the absorbance of test solution (a) and the reference 
solution at 420 nm (2.4.7) using test solution (b) in the reference 
cell. The absorbance of the test solution is not more than the 
absorbance of reference solution (500 ppm).

Bacterial endotoxins (2.2.3). Not more than 8.33 Endotoxin 
Units per mg of amiodarone hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Infusions).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the concentrate containing 
50 mg of Amiodarone Hydrochloride to 50.0 ml with the mobile 
phase. Dilute 10.0 ml ofthe solution to 100.0 ml with the mobile 
phase.

Reference solution. A 0.01 per cent w/v solution of amiodarone 
hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 7.5 cm x 3.9 mm, packed with 

silica chemically-bonded nitrile groups (4 pm) (Such as 
Nova-PakCNHP),

- mobile phase: a mixture of 45 volumes of/). 01 Msodium 
perchlorate and 55 volumes of acetonitrile, adjusted 
to pH 3.0 with 2 Morthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 244 nm,
- injection volume: 20 pl.

Inject the reference solution, The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 2.0 per cent and the tailing factor is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C^H^IzNC^HCl in the Infusion.

Storage. Store protected from light.

Labelling. The label states (1 )Amiodarone Sterile Concentrate; 
(2) that the solution must be diluted with Glucose Intravenous 
Infusion.

Amiodarone Tablets
Amiodarone Hydrochloride Tablets

Amiodarone Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
amiodarone hydrochloride, C^H^IsNCh,HC1.
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Usual strengths. 100 mg; 200 mg.

Identification

A, Disperse a quantity .of the powdered tablets .containing 
about 0.3 g of Amiodarone Hydrochloride with 25 ml of 
dichloromethane, filter and evaporate the filtrate to dryness. 
To the residue, add 2 ml of 1 Msodium hydroxide and extract 
with 25 ml of ether. Dry the extract over anhydrous sodium 
sulphate, filter and evaporate to dryness. Dry the residue 
obtained under reduced pressure over phosphorus pentoxide 
and dissolve in 2.5 ml of dichlorbmethane. The solution 
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amiodarone 
hydrochloride IPRS, treated in the same manner or with 
reference spectra of amiodarone hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of acetonitrile and water..

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Amiodarone Hydrochloride with 50.0 ml 
of methanol, filter. Dilute 5.0 ml ofthe solution to 10.0 ml with 
the solvent mixture.

Reference solution. A solution containing 0.02 per cent w/v, 
each of, amiodarone impurity A IPRS ((2-butylbenzofuran- 
3-yl)(4-hydroxy-3,5-diiodophenyl)methanone IPRS), 
amiodarone impurity B IPRS ((2-butylbenzofuran-3-yl)(4- 
hydroxyphenyl)methanone . IPRS) and amiodarone 
hydrochloride IPRS in methanol. Dilute 1.0 ml of the solution 
to 200.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (Such as Inertsil ODS-2),

- column temperature: 30°,
— mobile phase: a mixture of 30 volumes of .methanol, 

40 volumes of acetonitrile and 30 volumes of a solution 
prepared by adding 3 ml of glacial acetic acid to

: 800 ml of water,, adjusted to pH 4.9 with dilute ammonia 
and dilute to 1000 ml with water,

. - flow rate: 1.ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 ul.
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The relative retention time with reference to amiodarone for 
amiodarone impurityAis about 0.29, for amiodarone impurity 
B is about 0.37.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to amiodarone impurity A 
and amiodarone impurity B is not less than 3.5.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to amiodarone impurity A is not 
more than the 2.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent) and the area of any other secondary peak is not more 
than the area of the principal peak in the chromatogram 
obtained with the reference.solution (0.2 per cent). The sum of 
areas of all the secondary peaks is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.0 per cent). Ignore any peak with 
an area less than 0.25 times the area ofthe principal peak in 
the chromatogram obtained with the reference solution 
(0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 0.1g of Amiodarone 
Hydrochloride in 70 ml of methanol with the aid of ultrasound 
for 15 minutes, cool and dilute to 100.0 ml with methanol and 
filter. Dilute 10.0 ml of the filtrate to 100.0 ml with the mobile 
phase.

Reference solution. Dissolve 0.1g of amiodarone 
hydrochloride IPRS in 70. ml of methanol, cool and dilute to 
100.0 ml with methanol. Dilute 10.0 ml of the resulting solution 
to 100.0ml with the mobile phase.

Chromatographic system
- a stainless steel column 7.5 cm x 3.9 mm, packed with 

very finely divided silica gel consisting of porous 
spherical particles with chemically bonded nitrile group 
(4 pm), (Such as N ova-Pack CNHP),

- mobile phase: a mixture of 45 volumes of 0.01 Msodium 
perchlorate and 55 volumes of 'acetonitrile, adjusted 
to pH 3.0 with 2 Morthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 244 nm,
- injection volume: 20 pl

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2SH29I2NO3,HC1 in the tablets.

Amisulpride

C17H37N3O4S Mol. Wt. 369.5

Amisulpride is 4-amino-A-[(l-ethyl-2-pyrrolidinyl)methyl]- 
5-(ethylsulphonyl)-2-methoxybenzamide.

Amisulpride contains not less than 99.0per cent and not more 
than 101.0 per cent of Ci7H27N3O4S, calculated on the dried 
basis.

Category. Antipsychotic.

Description. A white or almost white, crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amisulpride 
IPRS or with the reference spectrum of amisulpride.

Tests
Appearance of solution. Dissolve 1.0 g in 3 ml of a mixture of 
1 volume of acetic acid and 4 volumes of water and dilute to 
20 ml with water. The solution is not more opalescent than 
OS2 (2.4.1) and not more intensely coloured than reference 
solution YS6 (2.4.1).

Optical rotation (2.4.22). - 0.10° to + 0.10°, determined in a 
10.0 per cent w/v solution in dimethylformamide.

Impurity A. Determined by thin-layer chromatography (2.4.17), 
coating the plate with silica gel G.

Mobile phase. The upper layer obtained after shaking a mixture 
of 10 volumes of 50 per cent v/v solution of ammonia, 
25 volumes of ethanol and 65 volumes of di-isopropyl ether.

Test solution. Dissolve 0.2 g of the substance under 
examination in methanol and dilute to 10.0 ml with methanol.

Reference solution (a). A 0.002 per cent w/v solution of 
amisulpiride impurity A IPRS (([(2RS)-l-ethylpyrrolidin-2- 
ylfmethanamine) IPRS) in methanol.

Reference solution (b). Dilute 1.0 ml of the test solution to 
10.0 ml with reference solution (a).

Ajjply to the plate 10; pl of each solution. Allow the mobile 
phase to rise 12 cm.-Dry the plate in air, spray with ninhydrin 
solution and heat at 100° for 15 minutes. Any spot 
corresponding to amisulpride impurity A is not more1 intense 
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than the spot in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows 2 
clearly separated spots.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 30 volumes of mobile phase A and 70 volumes 
of mobile phase B.

Test solution. Dissolve 0.1 g of the substance under 
examination in 30 m 1 of methanol and dilute to 100.0 ml with 
mobile phase B.

Reference solution (a). Dilute 5.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml ofthe solution 
to 25.0 ml with the solvent mixture.

Reference solution (b). Dissolve 5 mg of amisulpride impurity 
B IPRS (4-amino-N-[[(2RS)-l-ethylpyrrolidin-2-yl] methyl]- 
5-(ethylsulfonyl)-2-hydroxybenzamideIPRS) in 5.0 ml ofthe 
test solution and dilute to 50.0 ml with the solvent mixture. 
Dilute l.Omlofthe solution to 10.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. methanol,

B. a 0.07 per cent w/v solution of sodium 
octanesulphonate in 0.25 per cent v/v of sulphuric acid, 

- . a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v).

0 30 70
18 36 ■ &
35 52 48

45 52 48
46 30 70

56 30 70

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to amisulpride and 
amisulpride impurity B is not less than 2.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The sum of the area of all the 
secondary peaks, is not more than 1.5 times the area.of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent). Ignore any peak with an area less 

than 0.1 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.02 per cent).

Chlorides (2.3.12). Shake 1.25 g with 30 ml of water for 
10 minutes and filter. The filtrate complies with the limit test of 
chlorides (200 pp.m).

Heavy metals (2.3.13). Dissolve 4.0 g by gently heating in 5 ml 
of dilute acetic acid. Allow to cool and dilute to 20 ml with 
water. 12 ml of the resulting, solution complies with the limit 
for heavy metals Method D (10 ppm), using 10.0 ml of lead 
standard solution (2 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at.105° for 3 hours.

Assay. Weigh 0.3 g and dissolve with shaking in a mixture of 
5 ml of acetic anhydride and 50 ml of anhydrous acetic acid; 
Titrate with 0.1 Mperchloric acid determining the end-point 
potentiometrically (2.4.25). Carry out ablank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03695 g of 
C17H27N3O4S.

Amisulpride Tablets
Amisulpride Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount bf 
amisulpride, C17H27N3O4S.

Usual strengths. 50 mg; 100 mg; 200 mg; 300 mg; 400 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Use the 
filtrate dilute, if necessary, with, the dissolution medium. 
Measure the absorbance of the resulting solution at the 
maximum at about 280 nm (2.4.7). Calculate the content of 
Q7H27N3O4S in the medium from the absorbance obtained from 
a solution of known concentration of amisulpride RS, prepared 
by dissolving in minimum quantity of methanol and diluted 
with the dissolution medium to get similar concentration bf 
the test solution.

Q. Not less than 70 per cent of the stated amount of 
C17H27N3O4S.
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Related substances. Determine by liquid chromatography 
(2.4.14).
Solvent mixture. 30 volumes of water and 70 volumes of 
methanol.
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 1 g of Amisulpride with 40 ml of water. 
Add about 125 ml of methanol and sonicate for 30 minutes 
with intermittent shaking and dilute to 250.0 ml with the solvent 
mixture and allow to settle for 10 minutes. Dilute the solution 
with the solvent mixture to obtain a concentration of 0.1 per 
cent w/v of amisulpride, filter.

Reference solution. A 0.001 per cent w/v solution of 
amisulpride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. 0.07 per cent w/v solution of 1-octane 

sulphonic acid sodium in 0.25 per cent v/v of sulphuric 
acid,

B. methanol,
- a gradient programme using the condition given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 10 pl.

Time Mobile Phase A Mobile Phase B
(in min.) (per cent w/v)' (per cent v/v)

0 70' ' 30
18 64 36
35 48 52
45 48 52
46 70 30
56 70 ■ 30

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the. test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the 0.3 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.3 per cent) and the sum of areas of all the secondary 
peaks is not more than the area of the principal peak in 
the chromatogram obtained with the reference solution 
(1.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 30 volumes of water and 70 volumes of 
methanol.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 1000 mg of Amisulpride with 40 ml of 

water. Add about 125 ml of methanol and sonicate for 
30 minutes with intermittent shaking and dilute to 250.0 ml 
with the solvent mixture and allow to settle for 10 minutes. 
Dilute with the solvent mixture to obtain a solution having a 
known concentration similar to reference solution.
Reference solution. A 0.01 per cent w/v solution of amisulpride 
IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

— mobile phase: A. a mixture of 90 volumes of buffer 
solution containing 0.07 per cent w/v solution of 
1-octane sulphonic acid sodium in 0,25 per cent v/v of 
diluted sulphuric acid and 10 volumes of methanol,

B. a mixture of 10 volumes of buffer 
solution and 90 volumes of methanol,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 10 pl.

Time Mobile Phase A Mobile Phase B
(in min.) (per cent w/v) (per cent v/v)

0 70 30
6 70 30
10 55 45
15 70 30

' 20 70 30

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.
Inject the reference solution and the test solution.
Calculate the content of C^H^NsC^S in the tablets.
Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Amitriptyline Hydrochloride

C2CJI,3N ,11CI Mol. Wt. 313.9
Amitriptyline Hydrochloride is 3-(10,l 1 -dihydro-5/7-dibenzo 
[ar/Jcyclohept-5-ylidene)propyldimethylaminc hydrochloride.
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Amitriptyline Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of (-W tN,HC1, calculated 
on the dried basis.

Category. Antidepressant.

Description. Colourless crystals or a white or almost white 
powder.

Identification

Test A may be omitted if tests B, C, and D are carried out. 
Tests B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amitriptyline 
hydrochloride IPRS or with the reference spectrum of 
amitriptyline hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0012 per cent w/v solution in methanol shows an absorption 
maximum only at about 239 nm, about 0.55.

C. To about 50 mg dissolved in 3 ml of water add 1 drop of a 
2.5 per cent w/v solution of quinhydrone in methanol; no red 
colour is produced within 15 minutes (distinction from 
nortriptyline).

D. It gives the reactions of chlorides (2.3.1).

Tests

Appearance of solution. Dissolve 1.25 gin sufficient water to 
produce 25 ml. The solution is clear (2.4.1) and not more 
intensely coloured than reference solution BS8 (2.4.1).

pH (2:4.24). 4.5 to 6.0, determined ina 1.0 percent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml ofthe 
mobile phase.

Reference solution (a). Dissolve 5.0 mg each of amitriptyline 
impurity A IPRS (dibenzosuberone IPRS) and amitriptyline 
impurity B IPRS (cyclobenzaprine hydrochloride IPRS) in 
5.0 ml ofthe test solution and dilute to 100.0 ml with the mobile 
phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped polar- embedded octadecylsilane bonded 
to amorphous organosilica polymer (5 pm),

- column temperature: 40°,
- mobile phase: a mixture of 35 volumes of acetonitrile 

and 65 volumes of 0.52 per cent w/v solution of 

dipotassium hydrogen phosphate, adjusted to pH 7.0 
with orthophosphoric acid,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

The relative retention time with reference to amitriptyline for 
amitriptyline impurity B is about 0.9 and for amitriptyline 
impurity A is about 2.2.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to amitriptyline impurity B 
and the principal peak is not less than 2.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of the peak due to amitriptyline impurity A is not more than 
0.5 times the area of the corresponding peak in the 

chromatogram obtained with reference solution (b) (0.05 per 
cent). The area of the peak due to amitriptyline impurity B is 
not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent). The sum of areas of 
all the secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with, reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on l.Q.g by drying in an oven at 105°;

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examination in the mobile phase and dilute to 100.0 ml of the 
mobile phase. Dilute 10.0 ml ofthe solution to 50.0 ml with the 
mobile phase.

Reference solution. A 0.02 per cent w/v solution of 
amitriptyline hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica.(5 pm),
- column temperature: 45°,
- mobile phase: a mixture of 30 volumes of buffer solution 

prepared by dissolving 1.42 g of dibasic sodium 
phosphate in 1000 ml of water, adjusted to pH 7.7 with 

■ dilute orthophosphoric acid and. 70 volumes of 
methanol. . . ,
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- flow rate: 1.5 ml per minute,
- spectrophotometer set at 215 nm, 
■ - injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for the replicate injection is not 
more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2OH23N,HC1.

Storage. Store protected from light.

Amitriptyline Tablets
Amitriptyline Hydrochloride Tablets

Amitriptyline Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
amitriptyline hydrochloride, C20H23N, HCL The tablets are 
coated.

Usual strengths. 10 mg; 25 mg; 50 mg.

Identification

A. Disperse a quantity of the powdered tablets containing 
20 mg of Amitriptyline Hydrochloride with 10 ml of acetone, 
filter and evaporate to-dryness; On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare .the 
spectrum with that obtained with amitriptyline hydrochloride 
IPRS or with the reference spectrum of amitriptyline 
hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. The residue obtained in test A, gives reaction (A) of 
chlorides (2.3.1).

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time., 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 239 nm 
(2.4.7). Calculate the content of C20H23N, HC1 in the medium 
from the absorbance obtained from a solution of known 
concentration of amitriptyline hydrochloride IPRS in the same 
medium.

Q. Not less than 75 per cent ofthe stated amount of 
CjqH^NjHCI.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 50 mg of Amitriptyline Hydrochloride in the mobile 
phase and dilute to 50.0 ml with the mobile phase.

Reference solution (a). A 0.0002 per cent w/v solution of 
amitriptyline hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 0.001 per cent 
w/v of amitriptyline hydrochloride IPRS, 0.00025 per cent 
w/v of amitriptyline impurity A IPRS and 0.001 per cent w/v 
of amitriptyline impurity B IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

end-capped polar-embedded octadecylsilane bonded 
to amorphous organosilica polymer (5 pm),

- column'temperature: 40°,-
- mobile phase: a mixture of 65 volumes of a 0.52 per cent 

w/v solution of dipotassium hydrogen orthophosphate, 
adjusted to pH 7.0 with orthophosphoric acid and 
35 volumes of ace ton itrile,

- flow rate: 1.2 ml per minute, ■
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

2dibenzosuberone.

Name Relative 
retention time

Amitriptyline impurityB1 0.9
Amitriptyline Hydrochloride. 1.0

Amitriptyline impurity A2 2.7

‘cyclobenzaprine hydrochloride,

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to amitriptyline impurity B 
and amitriptyline hydrochloride is not less than 2.0.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak 
for test solution. The area of any peak corresponding to 
amitriptyline impurity A is not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0.25 per cent),-the area of any peak 
corresponding to amitriptyline impurity B is not more than 0.2 
times the area ofthe corresponding peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and the sum of the areas of all the 
secondaiy peaks is not more than 2.5 times the area ofthe 
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principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Powder one tablet, shake with 2.5 ml of 0.1 M 
hydrochloric acid until completely disintegrated, add 5 ml of 
methanol, shake for 30 minutes, dilute the suspension to 
10 ml with methanol, centrifuge and use the clear supernatant 
liquid.

Reference solution. Dissolve 25.0 mg of amitriptyline 
hydrochloride IPRS in 10 ml of methanol and dilute to 25.0 ml 
with methanol (50per cent).

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (10 pm),

- mobile phase: 0.03 M sodium hexanesulphonate in a 
mixture of equal volumes of acetonitrile and water, 
adjusted to pH 4.5 with glacial acetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 239 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of C2oH23N,HCl in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. When tablets are film-coated, shake 20 tablets 
with 50 ml of 0.1 M hydrochloric acid until completely 
disintegrated, add 100 ml of methanol, shake for 30 minutes, 
dilute the suspension to 200.0 ml with methanol, centrifuge 
and dilute a volume of the supernatant liquid equivalent to 
25 mg of Amitriptyline Hydrochloride to 100.0 ml with methanol 
(50 per cent).

When tablets are sugar-coated, weigh and powder 20 tablets: 
Disperse a quantity of the powder containing 50 mg of 
Amitriptyline Hydrochloride, shake with 50 ml of 
0.1 M hydrochloric acid for 30 minutes, add 100. ml of 
methanol, shake for 30 minutes, dilute the mixture to 200.0 ml 
with water, centrifuge and use the supernatant liquid.

Reference solution. Dissolve 50 mg of amitriptyline 
hydrochloride IPRS in 10 ml of methanol and dilute to 200'0 
ml with methanol (50per cent). ■ ■

Use the procedure chromatographic, system as described 
under Uniformity of content.

Calculate the content of C2OH23N,HC1 in the tablets.

Amlodipine Besylate
Amlodipine Besilate

Mol.Wt. 567.1C^CINAS

Amlodipine Besylate is 3-ethyl 5-methyl (47?.$)- 
2-[(2-aminoethoxy)methyl]-4-(2-chlorophenyl)-6-methyl- 
l,4-dihydropyridine-3,5-dicarboxylate benzene sulphonate.

Amlodipine Besylate contains not less than 97.0 per cent and 
not more than 102.0 per cent of C26H3iClN2O8S, calculated on 
the anhydrous basis.

Category. Antihypertensive; antianginal.

Description. A white or almost white powder.

Identification
Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amlodipine 
besylate IPRS or with the reference spectrum' of amlodipine 
besylate.

B. In test A for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution 
(b)- . . . ■ ; . . , ;
C. When examined in the range 300 nm to 400 nm (2.4.7), a 
0.005 per cent w/v solution in a 1 per cent v/v solution of 
0.1 M hydrochloric acid in methanol shows an absorption 
maximum at about 360 nm. The specific absorbance at the 
maximum is 113 to 121.

Tests
Optical rotation (2.4.22). - 0; 10° to + 0:10°, determined in a 
1.0 per cent w/v solution in methanol.

Related substances.; A. Determine, by thin-layer 
chromatography (2.4.17), coating the plate with silica gel 
GF254. -

Mobile phase. The upper layer of a mixture of 25 volumes of 
glacial acetic acid, 25 volumes of water and 50 volumes of 
methyl isobutyl ketone.
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Test solution (a). Dissolve 0.14 g of the substance under 
examination in 2 ml of methanol.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol.

Reference solution (a). Dissolve 70 mg of amlodipine besylate 
IPRS in 1.0 ml of methanol.

Reference solution (b). Dilute 0.5 ml of reference solution (a) 
to 5.0 ml with methanol.

Reference solution (c). Dilute 3.0 ml of reference solution (b) 
to 100.0 ml with methanol.

Reference solution (d). Dilute 1.0 ml of reference solution (b) 
to 100.0 ml with methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate at 80° for 15 minutes and 
examine under ultraviolet light at 254 nm and 365 nm. The 
chromatogram obtained with reference solution (a) shows two 
clearly separated minor spots with Rf values of about 0.18 and 
0.22. In the chromatogram obtained with test solution (a) any 
spot, other than the spots obtained with reference solution 
(a) is not more intense than the spot in the chromatogram 
obtained with reference solution (c) (0.3 per cent) and at most 
2 spots are more intense than the spot in the chromatogram 
obtained with reference solution (d) (0.1 per cent).

B. Determine by liquid chromatography (2.4.14).

Test solution (a). Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Test solution (b). Dilute 5.0 ml of test solution (a) to 100.0 ml 
with the mobile phase.

Reference solution (a). A solution containing 0.005 per cent 
w/v of amlodipine besylate IPRS in the mobile phase.

Reference solution (b). Dilute 3.0 ml of test solution (a) to 
100.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
50.0 ml with the mobile phase.

Reference solution (c). Dissolve 5 mg ofthe substance under 
examination in 5 ml of strong hydrogen peroxide solution. 
Heat at 70° for 45 minutes.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 15 volumes of acetonitrile, 

35 volumes of methanol and 50 volumes of a solution 
prepared by dissolving 7.0 ml of triethylamine in 
1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 237 nm, 
- injection volume: 10 pl.

The relative retention time between amlodipine and amlodipine 
impurity D (3-ethyl 5-methyl 2-[(2-aminoethoxy)methyl]- 
4-(2-chlorophenyl)-6-methylpyridine-3,5-dicarboxylate) is 
about 0.5.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to amlodipine 
and amlodipine impurity D is not less than 4.5.

Inject reference solution (b), (c) and test solution (a). Run the 
chromatogram 3 times the retention time of the principal peak 
in the chromatogram obtained with test solution (a), the area 
of any peak due to amlodipine impurity D multiplied by 2 is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent). The sum of the areas of all the other secondary peaks is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent). Ignore any peak due to benzene sulphonate (relative 
retention about 0.2) and any peak with an area 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.03 per cent).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 0.5 percent, determined on 3.0 g.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances.

Inject reference solution (a) and test solution (b).

Calculate the content of C26H31C1N2O8S.

Storage. Store protected from moisture.

Amlodipine Tablets
Amlodipine BesylateTablets; Amlodipine Besilate Tablets

Amlodipine Tablets contain Amlodipine Besilate.

Amlodipine Tablets contain Amlodipine Besylate equivalent 
to not less than 90.0 per cent and not more than 110.0 per cent 
of the stated amount of amlodipine, C20H25CIN2O5

Usual strengths. 5 mg; 10 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution (b) corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.01 Mhydrochloric acid, 
Speed and time. 75 rpm and 30 minutes.
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Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the dissolution medium if necessary, at the maximum at about 
239 nm (2.4.7). Calculate the content of C2oH25C1N205 in the 
medium from the absorbance obtained from a solution of known 
concentration of amlodipine besilate IPRS in the same medium. 

Q. Not less than 75 per cent of the stated amount of 
C2oH25C1N205.
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution (a). Weigh and powder 20 tablets. Disperse a 
quantity ofthe powder containing 50 mg amlodipine, dissolve 
in the mobile phase, dilute to 50.0 ml with the mobile phase 
and centrifuge.

Test solution (b). Dilute 5.0 ml of test solution (a) to 100.0 ml 
with the mobile phase.

Reference solution (a). A solution of amlodipine besilate 
IPRS containing 0.005 per cent w/v of amlodipine in the mobile 
phase.

Reference solution (b). Dilute 5.0 ml of test solution (a) to 
100.0 ml with the mobile phase. Dilute 5.0 ml of the solution to 
50.0 ml with the mobile phase.

Reference solution (c). Dissolve 5 mg of amlodipine besilate 
IPRS in 5 ml of strong hydrogen peroxide solution. Heat at 
70° for 45 minutes and centrifuge.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 15 volumes of acetonitrile, 

35 volumes of methanol and 50 volumes of a solution 
prepared by dissolving 7.0 ml ci triethylamine in 1000 ml 
of water, adjusted to pH 3.0 with phosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 237 nm,
- injection volume: 10 pl.

The relative retention time between amlodipine and amlodipine 
impurity D (3-ethyl 5-methyl 2-[(2-aminoethoxy) methyl]- 
4-(2-chlorophenyl)-6-methylpyridine-3,5-dicarboxylate) is 
about 0.5.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to amlodipine 
and impurity D is at least 4.5.

Inject test solution (a) and reference solution (b). Continue 
the chromatography for 3 times the retention time of amlodipine. 
The area of any peak corresponding to amlodipine impurity D 
multiplied by 2 is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent). The sum ofthe areas of allthe other secondary 
peaks is not more than the area of the principal, peak in 

the chromatogram, obtained with, reference solution (b) 
(0.5 per cent). Ignore any peak due to benzene sulphonate 
(relative retention about 0.2) and any peak with an area 0.1 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4,14), as.described 
under Related substances with the following modification.

Test solution. Disperse one tablet in the mobile phase and 
dilute with the mobile phase to obtain a solution containing 
0.005 per cent w/v of Amlodipine. Filter through a glass fibre 
filter paper.

Inject reference solution (a) and the test solution.

Calculate the content of C2oH25C1N205 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related, substances.

Inject reference solution (a) and test solution (b).

Calculate the content of C20H25CIN2O5 in the tablets.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms ofthe 
equivalent amount of amlodipine.

Amlodipine and Atenolol Tablets
Amlodipine Besylate andAtenolol Tablets; Amlodipine 
Besilate and Atenolol Tablets.

Amlodipine and Atenolol Tablets contain amlodipine besylate 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent ofthe stated amount of amlodipine, C2QH25CIN2O5 
and atenolol, C14H22N2O3.

Usual strengths. Amlodipine, 2.5 mg and Atenolol, 25 mg; 
Amlodipine, 2.5 mg and Atenolol, 50 mg; Amlodipine, 5 mg 
and Atenolol, 50 mg.

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with reference solution (c).

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.01 Mhydrochloric acid.
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Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Solvent, mixture. Equal volumes of mobile phase A and 
acetonitrile.

Test solution,. Use the filtrate, dilute if necessary with the 
dissolution medium.

Reference solution (a). A. 0.112 per cent w/v solution of 
atenolol IPRS in the solvent mixture.

Reference solution (b). A 0.075 per cent w/v solution of 
amlodipine besylate IPRS in the solvent mixture.

Reference solution (c). Dilute a suitable volume of reference 
solution (a) and reference solution (b) with the dissolution 
medium to obtain a solution having similar concentration to 
the test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl group (5 pm) (Such as Zorbax SB-Phcnyl),
- sample temperature: 20°,
- mobile phase: A. a buffer solution prepared by 

dissolving 1.36 g of potassium dihydrogen ortho­
phosphate in 1000 ml of water, adjusted to pH 5.5 with 
dilute sodium, hydroxide or orthophosphoric acid, 

B. acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 50 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 75 25
15 20 80
16 75 25.
20 75 25

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 200,0 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for amlodipine and atenolol peaks.

Inject reference solution (c) and the test solution.

Calculate the contents of C20H25 CIN2O5 and CI4H22N2O3 in the 
medium.

Q. Not less than 70 per cent of the stated amount of 
C2oH25ClN205andC14H22N203:

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 100 mg of Atenolol in 30 ml of mobile phase A with 
the aid of ultrasound for 15 minutes with intermittent shaking 
and dilute to 50.0 ml with mobile phase A. Centrifuge the 
solution at 4000 rpm for 10 minutes and use the supernatant 
liquid.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such 
asKrpmasil 100°-5-C18),

- column temperature: 30°,
- mobile phase: A. a mixture of 80 volumes of a buffer 

solution prepared by dissolving 3.4 g of potassium 
dihydrogen phosphate, 1.0 g of sodium octane-1 
sulphonic acid and 0.5 g of tetrabutylammonium 
hydrogen sulphate in 1000 ml of water, adjusted to pH 
3.0 with orthophosphoric acid, 18 volumes of methanol 
and 2 volumes of tetrahydrofuran,

B. methanol,
- a gradient programme using the conditions given below, 
- spectrophotometer set at 238 nm (for amlodipine) and 

273 nm (for atenolol),
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B Flow rate 
(in min.) (per cent v/v) (per cent v/v) (ml per min.)

0 90 10 1.0
.20 90 io 1.0
30 60 40 1.5
40 ■55 45 1.5
75 55 45 1.5
85 90 10 1.0
95 90 10 1.0

The relative retention time with respect to amlodipine peak for 
amlodipine impurity D is about 0.69.
Inject the test solution and record the chromatogram at 238 
nmand273nm.

For Atenolol —
Atenolol related impurities elutes up to 33 minutes at 273 nm, 
the area of any secondary peak is not more than 0. 5 per cent 
and the sum of areas of all the secondary peaks is not more 
than 2.0 per cent, calculated by area normalisation. Ignore any 
peak corresponding to amlodipine and benzene sulphonate 
(relative retention time at about 0.25 with respect to atenolol 
peak).
For Amlodipine —
Amlodipine related impurities elutes after 33 minutes at 238 
nm, the area of any peak corresponding to amlodipine impurity 
D, multiplied with correction factor of 3.03 is not more than 0:5 
per cent, the area of any other secondary peak is not more 
than 0.5 per cent and the sum of areas of all the secondary 
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peaks, other than amlodipine impurity D is not more than 2.0 
per cent, calculated by area normalisation. Ignore any peak 
corresponding to atenolol and benzene sulphonate (relative 
retention time at about 0.04 with respect to amlodipine peak). 
Uniformity of content. Complies with the test stated under 
Tablets.
For Amlodipine — Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications.
Test solution. Disperse one intact tablet in 30 ml of the solvent 
mixture with the aid of ultrasound for 15 minutes with 
intermittent shaking, and dilute to 50.0 ml with the solvent 
mixture, centrifuge at 3000 rpm for 5 minutes. Dilute 5.0 ml of 
the supernatant liquid to 100.0 ml with 0.01 Mhydrochloric 
acid.
Inject reference solution (c) and the test solution.
Calculate the content of C20H25 C1N2O5 in the tablet.
Other tests. Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4.14).
Solvent mixture. 50 volumes of mobile phase A and 50 volumes 
of acetonitrile.
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 50 mg of Atenolol in the solvent 
mixture with the aid of ultrasound for 15 minutes with 
intermittent shaking and dilute to 100.0 ml with the solvent 
mixture, centrifuge at 3000 rpm for 5 minutes. Dilute 5.0 ml of 
the supernatant liquid to 50.0 ml with 0.01 Mhydrochloric 
acid.
Reference solution (a). A 0.05 per cent w/v solution of 
atenolol IPRS in the solvent mixture.
Reference solution (b). A 0.007 per cent w/v solution of 
amlodipine besylate IPRS in the solvent mixture.
Reference solution (c). Dilute a suitable volume of reference 
solution (a) and reference solution (b) with 0.01,,M 
hydrochloric acid to obtain a solution having similar 
concentration to the test solution.
Use chromatographic system as described under Dissolution. 
Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation-for replicate injections is not more than 2.0 percent 
for amlodipine and atenolol peaks.
Inject reference solution (c) and the test solution.
Calculate the content ofthe C20H25CIN2O5 and C|4H22N2O3 in 
the tablets.
Storage.Store protected from light and moisture, at a 
temperature not exceeding 30°. •,••• \
Labelling. The label states the strength in terms of the 
equivalent amount of amlodipine and atenolol.

Amlodipine and Benazepril 
Hydrochloride Capsules
Amlodipine Besylate and Benazepril Hydrochloride 
Capsules; Amlodipine Besilate and Benazepril 
Hydrochloride Capsules

Amlodipine Besylate and Benazepril Hydrochloride Capsules 
contain Amlodipine Besylate and Benazepril Hydrochloride 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent of the stated amount of amlodipine, C20H2SN2O5Cl 
and benazepril hydrochloride, CjJi^NjOsjHCI.

Usual strengths. Amlodipine, 2.5 mg and Benazepril 
Hydrochloride, 10 mg; Amlodipine, 5 mg and Benazepril 
Hydrochloride, 20 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peaks in 
the chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 500 ml of 0.01 Mhydrochloric acid, 
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate and dilute if necessary, with the 
dissolution medium.

Reference solution (a). A 0.0385 per cent w/v solution of 
amlodipine besylate IPRS in the dissolution medium.

Reference solution (b). A 0.0225 per cent w/v solution of 
benazepril hydrochloride IPRS in the dissolution medium.

Reference solution (c). Dilute reference solution (a) and 
reference solution (b) in the dissolution medium to obtain a 
solution having similar concentration to that of the test 
solution.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: a mixture of 15' volumes of acetonitrile, 

35 volumes of methanol and 50 volumes of a buffer 
solution prepared by dissolving. 2.72 g of potassium 
dihydrogen phosphate in 1000 ml of water, add 2 ml of 
triethylamine mix and adjusted to pH 3.0 with 

• orthophosphoric acid, '- " .
- flow rate: 1 ml per minute,
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- spectrophotometer set at 237 nm, 
- injection volume: 50 pl.

Inject reference solution (c). The test is not valid unless the 
tailing factor due to amlodipine and benazepril.is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject reference solution (c) and the test solution.

Calculate the content of C20H23N2O5Cl and CyEhs^C^HCl.

q. Not less than 80.0 per cent of the stated amounts of 
C20H25N2O5CI and Q4H28N2O5,HC1.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solution A. Dilute 7.0 ml of triethylamine in 1000 ml of water, 
adjusted to pH 3.0 with orthophosphoric acid and add 1.2 g 
of tetrabutyl ammonium hydrogen sulphate, Filter through a 
0.45 pm nylon filter.

Solution B. Dilute 7.0 ml of triethylamine in 1000 ml of water, 
adjusted to pH 3.0 with orthophosphoric acid. Filter through 
a 0.45 pm nylon filter.

Solvent mixture. 20 volumes of acetonitrile, 30 volumes of 
methanol and 50 volumes of solution B.

Test solution. Weigh a quantity of the mixed contents of 
20 capsules containing 25 mg of amlodipine and disperse in 
70 ml of solvent mixture mix with the aid of ultrasound for 
30 minutes, dilute to 100.0 ml with solvent mixture and filter 
through a 0.45 pm filter.

Reference solution (a). A solution containing 0.036 per cent 
w/v each of amlodipine besylate IPRS, amlodipine impurity 
A IPRS and 0.1 per cent w/v each of benazepril hydrochloride 
IPRS, benazepril impurity CIPRS in the solvent mixture.

Reference solution (b). A solution containing 0.0001 per cent 
w/v each of amlodipine besylate IPRS, amlodipine impurity 
A IPRS and 0.0003 per cent w/v, each of, benazepril 
hydrochloride IPRS, benazepril impurity C IPRS in the 
solvent mixture. . .

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile, phase: A. a mixture of 80 volumes of solution A 

and 20 volumes of acetonitrile,
B. a mixture of 80 volumes of methanol 

and 20 volumes of solution A,
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute, ' 
- spectrophotometer set at 237 nm, 
- injection volume: 40 pl.

1 {3-[l-carboxy-3-phenyl-(lS)-propyl]amino-2,3,4,5-tetrahydro-2- 
oxo-1 H-l-(3S)-benzazepine}-l-acetic acid,

23-ethyl 5-methyl[2-(2-aminoethoxymethyl)-4-(2-chlorophenyl)-6- 
methyl-3,5-pyridinedicarboxyIatej.

Time 
(in min.) 

0

100

101

110

Mobile phase A 
(per cent v/v) 

85

30

85

85

Mobile phase B 
(per cent v/v) 

15

70

15

15

Name Relative 
retention time

Benazepril impurity C1 023
Amlodipine impurity A2 0.44
Amlodipine 1.0
Benazepril 1.2

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to amlodipine and benazepril 
is not less than 2.0 and the tailing factor is not more than 2.0 
for both amlodipine and benazepril peaks.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area any 
peak corresponding to benazepril impurity C is not morethan 
10 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (3.0 per cent) and the area 
of any peak corresponding to amlodipine impurity A is not 
more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). The area of any other secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent) and the sum 
of areas of all the secondary peaks is not more than 12.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (5.0 percent). Ignore any peak with 
relative retention times of 0.09 and 0.10.

Other tests. Complies with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Use solution (B) and solvent mixture as described under 
Related substances.

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing 12.5 mg of amlodipine and transfer to a 
100-ml volumetric flask, add 70 ml of solvent mixture and keep 
on rotary shaker for about 45 minutes and further mix sonicate 
with the aid of ultrasound for 30 minutes with occasional 
shaking and dilute to volume with solvent mixture, mix and 
filter, rejecting the first few ml of filtrate.
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Reference solution. A solution containing 0.018 per cent w/v 
of amlodipine- besylate IPRS and 0.05 per cent w/v of 
benazepril hydrochloride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed packed 

with octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 10 volumes of acetonitrile, 

30 volumes of methanol and 70 volumes of a buffer 
solution prepared by diluting 7.0 ml of triethylamine in 
1000 ml of water, adjusted to pH 3.0 with ortho­

phosphoric acid and add 1.2 g of tetrabutyl ammonium 
hydrogen sulphate, Filter througha0.45 pm nylon filter.

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 237 nm,
~ injection volume: 10 pl.

Inject the reference solution. The test is not valid unless 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2qH25N2O5Cl and C24H28N2O5,HC1 
in the capsules.

Storage. Store protected from light, moisture, at a temperature 
not exceeding 30°.

Labelling. The label states the strength in terms of 
the equivalent amount of amlodipine and benazepril 
hydrochloride.

Amlodipine and Lisinopril Tablets
Amlodipine Besylate and Lisinopril Tablets; Amlodipine 
Besilate and Lisinopril Tablets

Amlodipine and Lisinopril Tablets contain amlodipine besylate 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent of the stated amount of amlodipine, Qol-LClbWs 
and lisinopril, C2|H3|N3O5.

Usual strengths. Amlodipine, 2.5 mg and Lisinopril, 2.5 mg; 
Amlodipine, 5 mg and Lisinopril, 5 mg.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
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Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. ■ ■ •

Determine by liquid chromatography (2.4.14), using solvent 
mixture and chromatographic system as described under 
Assay.

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium.

Reference solution. A solution containing 0.028 per cent w/y 
of amlodipine besylate IPRS and 0.02 per cent w/v of lisinopril 
IPRS in the solvent mixture and dilute quantitatively with the 
dissolution medium to obtain a solution of about the same 
concentration as the test solution.

Inject the reference solution and. the test solution.

Calculate the contents of C20H25 C1N2O5 and C^H^N^ in the 
medium.

Q. Not less than 75 per cent of the stated amount of 
f^oH^ClNiOs and C2|I 13|N3()5

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modification.

Test solution. Disperse one intact tablet in 30 ml ofthe solvent 
mixture with the aid of ultrasound for 1.5 minutes with 
intermittent shaking at room temperature, dilute to 50.0 ml 
with the solvent mixture and filter. Further, dilute quantitatively 
with the solvent mixture to obtain a solution of about the 
same concentration as the standard solution.

Calculate the contents of C20H25ClN2O5 and C21H31N3O5 in the 
tablet.

Other tests. Complies with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 80 volumes of water and 20 volumes of 
methanol.

Test solution. Disperse a quantity of intact tablets equivalent 
to 50 mg of Lisinopril in 300 ml of the solvent mixture, with the 
aid of ultrasound for 15 minutes with intermittent shaking at 
room temperature and dilute to 500.0 ml with the solvent mixture 
and filter. Dilute 5;0 ml of the solution to 100.0 ml with the 
solvent mixture.

Reference solution. A solution containing 0.007 per cent w/v 
of amlodipine besylate IPRS and 0.005 per cent w/v of 
lisinopril IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column .15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 35°,
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... mobile phase: a mixture of 82 volumes of 0.27 per cent 
w/v solution of potassium dihydrogen phosphate and 
18 volumes of methanol, adjusted, to pH 7.0 with 
triethylamine, .

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 212 nm,
- injection volume: 50 pl.

The elution order of the peaks is amlodipine and lisinopril.
Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates for 
amlodipine and not less than 1500 theoretical plates for 
lisinopril, the tailing factor is not more than 2;0 and the relative 
standard deviation for replicate injections is not more than 2.0 
per cent for both the components.
Inject the reference solution and the test solution.
Calculate the contents of C20H25 C1N2OS and C2iH31N3O5 in the 
tablets.
Storage. Store protected from moisture.
Labelling. The label states the strength in terms of the 
equivalent amount of amlodipine and lisinopril.

Amlodipine and Nebivolol Tablets
Amlodipine Besylate and Nebivolol Hydrochloride 
Tablets; Amlodipine Besilate and Nebivolol 
Hydrochloride Tablets.
Amlodipine and Nebivolol Tablets contain amlodipine besylate 
and nebivolol hydrochloride equivalent to not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of amlodipine, C20H25ClN2O5 and nebivolol, C22H25F2NO4.
Usual strength. Amlodipine, 5 mg and Nebivolol, 5 mg.

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 1 per cent w/v solution of sodium lauryl 
sulphate in phosphate buffer pH 6.8 prepared by dissolving 
6.9 g qI sodium dihydrogen phosphate and 0.97 g of sodium 
hydroxide in about 900 ml of water, adjusted to pH 6.8 with 
sodium hydroxide solution or orthophosphoric acid and 
dilute to 1000 ml with water,
Speed and time. 75 rpm and 45 minutes/
Withdraw a suitable volume of the medium and filter.
Determine by liquid chromatography (2.4; 14).

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium.

Reference solution. A solution containing amlodipine besylate 
IPRS and nebivolol hydrochloride IPRS equivalent to 0.055 
per cent w/v, each of, amlodipine and nebivolol in methanol 
and dilute quantitatively with the dissolution medium to obtain 
a solution having a similar concentration as the test solution.

Use chromatographic system as described under Assay, 

Inject the reference solution and the test solution.

Calculate the contents of C2oH25C1N205 and C22H25F2NO4 in 
the medium.

Q. Not less than 75 per cent of the stated amount of 
C2oH25C1N205 andC22H2sF2NO4.

Related substances. Determine by liquid chromatography 
(2.4.14).

For Nebivolol —

Test solution. Disperse a quantity of the powdered tablets 
containing 20 mg of Nebivolol in 5 ml of acetonitrile with the 
aid of ultrasound for 5 minutes and dilute to 50.0 ml with the 
mobile phase and filter.

Reference solution.Dissolve a quantity of nebivolol 
hydrochloride IPRS containing 20 mg of nebivolol in 5 ml of 
acetonitrile, with the aid of ultrasound for 5 minutes and 
dilute to 50.0 ml with the mobile phase. Dilute 1.0 ml of the 
solution to 100.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
nitrile group bonded to porous silica (5 pm) (Such'as 
Supelcosil LC-CN),

- mobile phase: a mixture of 28 volumes of acetonitrile 
and 72 volumes of a buffer solution prepared by 
dissolving 3.4 g of tetrabutylammonium hydrogen 
sulphatein 1000 ml ofvrato; add 0.3 ml of diethylamine, 

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak 
for test solution. The area of any secondary peak is not more 
than 2.5 times the area of principal peak in the chromatogram 
obtained with the reference solution (2.5 per cent) and the 
sum of areas of all the secondary peaks is not more than 4 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (4.0 per cent). Ignore the 
peak due to amlodipine.
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For Amlodipine —

Test solution. Disperse a quantity of the powdered tablets 
containing 20 mg of Amlodipine in 15 ml ofthe mobile phase, 
with the aid of ultrasound for 5 minutes and dilute to 20.0 ml 
with the mobile phase and filter.

Reference solution. A solution of amlodipine besylate IPRS 
containing 0.1 per cent w/v of amlodipine in the mobile phase. 
Dilute 1.0ml of the solution to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5pm) (Such as 
Inertsii ODS-3 V),

- mobile phase: a mixture of 15 volumes of acetonitrile, 
35 volumes of methanol and 50 volumes of a buffer 
solution prepared by mixing 7 ml of triethylamine in 
1000 ml of water, adjusted to pH 3.0 with ortho­
phosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 237 nm,
- injection volume: 10 pl.

Inject the reference solution. The test, is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak 
for test solution. The area of any secondary peak is not more 
than 2.5 times the area of principal peak in the chromatogram 
obtained with the reference solution (2.5 per cent) and the 
sum of areas of all secondary peaks is not more than 4 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (4.0 per cent). Ignore the peak due 
to nebivolol.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modification.

Test solution. Disperse one tablet in 2 ml of water, add about 
20 ml of the mobile phase with the aid of ultrasound for 10 
minutes with intermittent shaking, and dilute to 100.0 ml with 
the mobile phase, filter.

Calculate the content ofthe C20H25CIN2O5 and C22H25F2NO4in 
the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 5 mg of Amlodipine in 50 ml ofthe 
mobile phase, with the aid of ultrasound for 15 minutes with 

intermittent shaking, and dilute to 100.0 ml with the mobile 
phase and filter. .
Reference solution. Dissolve a suitable quantity of amlodipine 
besylate IPRS and nebivolol hydrochloride IPRS equivalent 
to amlodipine and nebivolol in the mobile phase to obtain a 
solution of the similar concentration as the test solution.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
nitrile group bonded to porous silica (5 pm),

- mobile phase: a mixture of 5 5 volumes of a buffer solution 
prepared by dissolving 7.7 g of sodium perchlorate in 
750 ml of water, add 1 ml of triethylamine and adjusted 
to pH 6.0 with orthophosphoric acid, and 45 volumes 
of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 215 nm, 
- injection volume: 20 pl.

The elution order of the peaks is amlodipine and nebivolol.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to amlodipine and nebivolol 
is not less than 3.0, the column efficiency is not less than 2000 
theoretical plates, the tailing factor is not more than 2.0 and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent for amlodipine and nebivolol peaks.

Inject the reference solution and the test solution

Calculate the content ofthe C20H25CIN2O5 and C22H25F2NO4 in 
the tablets.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of amlodipine and nebivolol.

Amlodipine and Valsartan Tablets
Amlodipine Besylate and Valsartan Tablets; Amlodipine 
Besilate and Valsartan Tablets

Amlodipine and Valsartan Tablets contain amlodipine besylate 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent of the stated amount of amlodipine, C2oH25C1N205 
and valsartan, C24H29N5O3.

Usual strengths. Amlodipine, 5 mg and Valsartan, 80 mg; 
Amlodipine, 5 mg and Valsartan, 160 mg; Amlodipine, 10 mg 
and Valsartan, 160 mg.

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with test solution (a) (for amlodipine) and test solution (b) (for 
valsartan) correspond to the principal peaks in the chromatogram 
obtained with reference solution (a).
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Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 1000 ml of a buffer solution prepared by dissolving 
6.81 g of monobasic potassium phosphate and 0.9 g of sodium 
hydroxide in water and dilute to 1000 ml with water, adjusted 
to pH 6.8 with 0.2 Msodium hydroxide or IM orthophosphoric 
acid,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Solvent mixture. A 0.1 per cent w/v solution of polysorbate 
80 in the dissolution medium.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution (a). Dissolve 40 mg, each of, amlodipine 
besylate IPRS and valsartan IPRS in 40 ml of methanol and 
dilute to 100.0 ml with the dissolution medium.

Reference solution (b). Dissolve 72 mg of amlodipine besylate 
IPRS in 40 ml of methanol and dilute to 100.0 ml with the 
solvent mixture. Dilute 1.0 ml of the solution to 10.0 ml with the 
solvent mixture.

Reference solution (c). A 0.16 per cent w/v solution of 
valsartan IPRS in methanol.

Reference solution (d). Dilute a suitable volume of reference 
solution (b) and reference solution (c) with the solvent mixture 
to obtain a solution having known concentration similar to 
the test solution.

Chromatographic system .
- a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl group bonded to porous silica (4 pm) (Such as 
Synergi Polar-RP),

- column temperature: 40°,
- mobile phase: a mixture of 50 volumes of acetonitrile, 

50 volumes of water and 0.2 volume of trifluoroacetic 
acid,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 10 pl.

Inject reference solution (a) and (d). The test is not valid unless 
the resolution between the peaks due to amlodipine and 
valsartan is not less than 2.0 in the chromatogram obtained 
with reference solution (a), the tailing factor is not more than 
2.0 and the relative standard deviation for replicate injections 
is not more than 2.0 per cent for both the peaks in the 
chromatogram obtained with reference solution (d).

Inject reference solution (d) and the test solution.

Calculate the content of C20H2SClN2O5and C24H29N5O3 in the 
medium.

Q. Not less than 80 per cent of the stated amount of 
CU UCiN2O5 and C2.iH29N5O3.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B.

Test solution (a). Disperse a quantity of intact tablets 
containing 50 mg of amlodipine in 50 ml of water, with the aid 
of ultrasound, add 350 ml ofthe solvent mixture and shake for 
45 minutes. Sonicate for 15 minutes with intermittent shaking, 
dilute with the solvent mixture to obtain 0.02 per cent w/v of 
amlodipine. Centrifuge the solution for about 10 minutes at 
3000 rpm. Use the clear supernatant.

Test solution (b). Dilute a suitable volume of test solution (a) 
to 100.0 ml with the solvent mixture to obtain a solution 
containing 0.016 per cent w/v of valsartan.

Reference solution (a). Dissolve 70 mg of amlodipine besylate 
IPRS and 80 mg of valsartan IPRS in 2.5 ml of methanol and 
dilute to 50.0 ml with the solvent mixture. Dilute 5.0 ml of the 
solution to 50.0 ml with the solvent mixture.

Reference solution (b). A 0.008 per cent w/v solution of 
valsartan related compoundB IPRS in reference solution (a).

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. Dilute 1.0 ml ofthe solution 
to 10.0ml with the solventmixture.

Reference solution, (d). A solution containing 0.005 per cent 
w/v of amlodipine related compound A IPRS (as free base) 
and 0.003 per cent w/v, each of, amlodipine besylate IPRS 
and valsartan IPRS, prepared by dissolving in methanol (5 
per cent of the final volume) and dilute to volume with the 
solvent mixture. Dilute 1.0 ml ofthe solution to 100.0 ml with 
the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- sample temperature: 10°
- mobile phase: A. a 1 per cent v/v solution of 

triethylamine in water, adjusted to pH 2.8 with ortho­
phosphoric acid,

B. a mixture of 70 volumes of methanol 
. and 30 volumes of acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 237 nm,
- injection volume: 10 pl.
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Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 50 50
3 50 50
15 30 70
20 30 70

20.1 50 50
25 50 50

W-{[2'-( 171-Tetrazole-5-yI)biphenyl-4-yI]methyI}-£-valine,
23-Ethyl 5-methyI [2-(2-aminoethoxymethyl)-4-(2-chlorophenyl)-6- 
methyl-3,5-pyridinedicarboxylate],

Name Relative 
retention time

Devaleryl valsartan1 024
Amlodipine related compound A2 0.50
Valsartan related degradation product I3 0.54
Valsartan related degradation product 23 0.81
Amlodipine 1.00
Valsartan related compound B4 134
Valsartan related degradation product 33 1.44
Valsartan 1.74 ■
Valsartan related degradation product 43 2.06
Valsartan ethyl ester5 2.32

3 These are specified unidentified degradation products. No information 
is available about chemical structures or chemical names for these 
impurities,
W-Bu tyryl-N- {[2' -(1 //-tetrazoIe-5 -yI)biphenyl-4-y l]methyl} -L-valine, 
‘‘N- Valeryl-N- {[2'-(177-tetrazo Ie-5-yl)biphenyI-4-yl] methyl }-L-valine 
ethyl ester.

Inject reference solution (b), (c) and (d). The test is not valid 
unless the resolution between the peaks due to amlodipine 
and yalsartan related compound B and between the peaks 
due to valsartan related compound B and valsartan is not less 
than 4.0 in the chromatogram obtained with reference solution 
(b), the relative standard deviation for amlodipine related 
compound A, amlodipine and valsartan peaks is not more 
than 5.0 per cent in the chromatogram obtained with reference 
solution (d) and the signal-to- noise ratio for amlodipine and 
valsartan peaks is not less than 10.0 in the chromatogram 
obtained with reference solution (c).

Inject reference solution (d), test solution (a) and (b). In the 
chromatogram obtained with test solution (b), the area of any 
peak corresponding to devaleryl valsartan, valsartan related 
degradation product 1, valsartan related degradation product 
2, valsartan related degradation-product 3, valsartan related 
degradation product 4 and valsartan ethyl ester, each of, is 
not more than the area ofthe valsartan peak in the 
chromatogram obtained with reference solution (d) (0.2 per 
cent). In the chromatogram obtained with test solution (a), the 

area of any peak corresponding to amlodipine related 
compound A (free base) is not more than 1.25 times the area of 
amlodipine related compound A peak in the chromatogram 
obtained with reference solution (d) (0.5 per cent), the area of 
any other secondary peak is not more than the area of 
amlodipine peak in the chromatogram obtained with reference 
solution (d) (0.2 per cent).. The sum of all the impurities is not 
more than 1.2 per cent. If valsartan related compound A is a 
potential degradation product, then sum of all the impurities 
other than valsartan related compound A and amlodipine 
related compound A is not more than 2.0 per cent. Ignore the 
peaks due to valsartan related compound B, benzene sulphonic 
acid at relative retention time about 0.19 and any peak with an 
area less than 0.5 times the area ofthe amlodipine peak in the 
chromatogram obtained with reference solution (d) (0.1 per 
cent).

Limit of valsartan related compound A. Determine by liquid 
chromatography (2.4.14).

NOTE — Valsartan related compound A is a process impurity 
and a formulation-specific degradation product.

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Valsartan in the mobile phase with the aid 
of ultrasound and dilute to 100.0 ml with the mobile phase.-

Reference solution (a). A 0.004 per cent w/v solution, each-of 
valsartan related compound A IPRS and valsartan IPRS in 
the mobile phase.

Reference solution (b). A 0.0001 per cent w/v solution of 
valsartan related compound A IPRS (TV-Valery LA- {[2' flER 
tetrazole-5-yl)biphenyl-4-yl]methyl}-D-valine) in the mobile 
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

cellulose tris-(3,5-dichlorophehyl carbamate bonded to 
porous silica (5 pm) (Such as Chiracel OD-H),

- sample temperature: 10°,
- mobile phase: a mixture of 85 volumes of n-hexane, 15 

volumes oi2-propanol and 0.1 volume of trifluoroacetic 
acid,

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

The relative retention time with reference to valsartan for 
valsartan related compound A is about 0.7.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to valsartan and 
valsartan related compound A is not less than 2.0 in the 
chromatogram obtained with reference solution (a) and the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent in the chromatogram obtained with reference 
solution (b).
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Inject reference solution (b) and the test solution. Run the 
chromatogram 3.5 times the retention time of valsartan related 
compound A for test. solution. The area of any secondary 
peak corresponding to valsartan related compound A is not 
more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent).
Uniformity of content. Complies with the test stated under 
Tablets.
Determine by liquid chromatography (2.4.14), as described 
under Related substances with the following modifications.
Test solution. Disperse 1 tablet in water (10 per cent of the 
final volume) with the aid of ultrasound with intermittent 
shaking, dilute with the solvent mixture to obtain a solution 
containing 0.01 per cent w/v of Amlodipine.
Reference solution. A 0.014 per cent w/v solution of 
amlodipine besylate IPRS, prepared by adding methanol (upto 
5 per cent of the final volume) to dissolve and dilute to volume 
with the solvent mixture.

Inject the reference solution and the test solution.
Calculate the content of C2oH25C1N205 in the tablet.

Other tests. Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.
Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for both the peaks.

Inject reference solution (a), test solution (a) and (b).
Calculate the content of C20H25C1N2O5 in test solution (a) and 
C^.JCyN5O3 in test solution (b) in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of amlodipine and valsartan.

Amlodipine Besylate
^-Amlodipine Besilate

C26H3lCIN2OsS, 216 H2O : Mol. Wt. 612.1

S-Amlodipine Besylate is (5)-2-[(2-aminoethoxy)methyl]- 
4-(2-chlorophenyl)-l,4-dihydro-6-methyl-3,5-pyridine- 
dicarboxylic acid 3-ethyl 5-methyl ester hemipentahydrate.

S-Amlodipine Besylate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C20H25ClN2O5,C6H6O3S, 
calculated on the anhydrous basis.

Category. Antihypertensive, antianginal.

Description. A white to pale yellow powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with S-amlodipine 
besylate IPRS or with the reference spectrum of 5-amlodipmc 
besylate.

Tests

Specific optical rotation (2.4.22). -30.0° to -24.0°, determined 
in a 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examination in the mobile phase and dilute to 100.0 ml of the 
mobile phase. Dilute 5.0 ml ofthe solution to 100.0 ml with the 
mobile phase.

Reference' solution. A 0.001 per cent w/v solution of 
S-amlodipine besylate IPRS in the mobile phase. Dilute 1.0 ml 
of the solution to 100.0 ml with the mobile phase.

Use the chromatographic system as described under Assay.

The relative retention time with respect to amlodipine for 
amlodipine impurity D (3-ethyl 5-methyl 2-[(2-amino- 
ethoxy)methyl]-4-(2-chlorophenyl)-6-methylpyridine- 
3,5-dicarboxylate) is about 0.5 arid for benzene sulphonic acid 
is about 0.14.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to amlodipine impurity D multiplied by 2 
is not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.3 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than 5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). Ignore any peak corresponding to benzene sulphonic 
acid.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).
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Sulphated ash (2.3.18). Not more than 0.2 per cent

Water (2.3.43). Not more than 8.0 per cent, determined on 
0.1g.
Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. Dilute 5.0 ml ofthe solution to 50.0 ml with the 
mobile phase. Further dilute 5.0 ml of the solution to 50.0 ml 
with the mobile phase.

Reference solution. A 0.001 per cent w/v solution of 
S-amlodipine besylate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Thermoquest),

- mobile phase: a mixture of 50 volumes of buffer solution 
prepared by diluting 7 ml of triethylamine to 1000 ml 
with water, adjusted to pH 3.0 with ortho-phosphoric 
acid, 35 volumes of methanol and 15 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 237 nm,
- inj ection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2oH25C1N205,C6H603S.

S-Amlodipine Tablets
S- Amlodipine Besilate Tablets; 5- Amlodipine Besylate 
Tablets

S'-Amlodipine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
S-amlodipine, CzolLsCINAL.

Usual strengths. 1.25 mg; 2.5 mg; 5 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. :

Tests
Dissolution (2.5.2). .
Apparatus No. 2 (Paddle), h

Medium. 500 ml of 0.01 M hydrochloric acid, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter. Use the 
filtrate, dilute if necessary, with the dissolution medium. 
Measure the absorbance of the resulting solution at the 
maximum at about 239 nm (2.4.7). Calculate the content of 
C20H25CIN2O5 in the medium from the absorbance obtained 
from a solution of known concentration of S-amlodipine 
besylate IPRS.

Q. Not less than 70 per cent of the stated amount of 
C20H25CIN2O5.

Uniformity of content. Complies with the test stated under 
tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay, using the following solution as the test solution.

Test solution. Disperse 1 tablet in the mobile phase, sonicate 
and dilute if necessary to obtain a solution containing 
0.0025 per cent w/v of S-Amlodipine in the mobile phase.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 5 mg of S- Amlodipine 
with the mobile phase and dilute to 200.0 ml of the mobile 
phase. Centrifuge 10.0 ml of the solution at 3500 rpm for 
15 minutes.

Reference solution. A solution of S-amlodipine besylate IPRS 
containing 0.0025 per cent w/v of Amlodipine in the mobile 
phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of buffer solution 

pH 3.0 prepared by diluting 7 ml of triethylamine in 
1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid, 30 volumes of acetonitrile and 
20 volumes of methanol,

- flow rate: 1 ml per minute,.
- spectrophotometer set at 237 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2qH25C1N2O5 in the tablets.

Labelling. The label states the strength in terms of the 
equivalent amount of S-Amlodipine.
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Ammonium Chloride
NH»C1 Mol. Wt. 53.5

Ammonium Chloride contains not less than 99.0 per cent and 
not more than 100.5 per cent ofNH4Cl, calculated on the dried 
basis.

Category. Expectorant; diuretic; systemic acidifier.

Description. Colourless crystals or a white, crystalline powder.

Identification

It gives the reactions of chlorides (2.3.1)and 10ml ofa lOper 
cent w/v solution in carbon dioxide-free waler gives reaction 
of ammonia salts (2.3.1).

Tests
Appearance of solution. A 10.0 per cent w/v solution in carbon 
dioxide-free -water (solution A) is clear (2.4.1) and colourless 
(2.4.1).

pH (2.4.24). 4.5 to 6.0, determined in a 5.0 per cent solution.

Arsenic (2.3.10) Dissolve 2.5 gin 50 ml of wafer and add 10 ml 
of stannated hydrochloric acid. The resulting solution 
complies with the limit test for arsenic (4 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm).

Iron (2.3.14). 2;0 g complies with the limit test for iron 
(20 ppm).

Calcium. To 0.2 ml of ethanolic calcium standard solution 
(100 ppm Ca) add 1 ml of a 4 per cent w/v solution of 
ammonium oxalate. After 1 minute add 1 ml of 2 Macetic acid 
and 15 ml of a solution made by diluting 5 ml of a 1.0 per cent 
solution of the substance under examination with 10 ml of 
water and shake. Compare any opalescence produced with 
that of a standard prepared in a similar manner but using a 
mixture of 10 ml of calcium standard solution (10 ppm Ca) 
and 5 ml of water instead of the solution of the substance 
under examination (200 ppm).

Sulphates (2.3.17). 1.0 g complies with the limit test for 
sulphates (150 ppm).

Thiocyanate. Acidify 10 ml of a 10 per cent w/v solution with 
hydrochloric acid and add a few drops of ferric chloride 
solution-, no red colour is produced..

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 1.0 per cent determined 
on 1.0 g by drying in an oven at 105°. -■

Assay. Dissolve 6.1g in 20 ml of water and add a mixture of 
5 ml of/brma/£/e/iyC/es'0ZM//OW;previouslyneutralisedto Jz7Mfe 
phenolphthalein solution,and 20 ml of water. After 2 minutes, 

titrate slowly with 0.1 M sodium hydroxide using a further 
0.2 ml of dilute phenolphthalein solution as indicator.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.005349 g of 
NH4CI.

Amodiaquine Hydrochloride
Amodiaquine Dihydrochloride

C20H22CIN30,2HCJ, 2H2O Mol. Wt. 464.8

Amodiaquine Hydrochloride is 4-(7“Chloro-4-quinolylamino)- 
2-(diethylaminomethyl)phenol dihydrochloride dihydrate.

Amodiaquine Hydrochloride contains not less than 98.0 per 
cent and not more than 101.5 per cent of C20H22ClN3O,2HC1, 
calculated on the anhydrous basis.

Category. Antimalarial.

Description. A yellow, crystalline powder.

Identification

Test A may. be omitted if tests B,C,D and E are carried out. Tests 
C and D may be omitted if tests A, B and E are carried out.

A. Dissolve 20 mg in 10 ml of water and add 1 ml of strong 
ammonia solution. Extract with two quantities, each of 25 ml, 
of chloroform, wash the combined chloroform extracts with 
water, dry with anhydrous sodium sulphate, evaporate the 
chloroform and dry the residue at 105° for 2 hours. The residue 
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amodiaquine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of amodiaquine.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0015 per cent w/v solution in 0.1 Mhydrochloricacid shows 
an absorption maximum at about 343 nm, about 0.55.

C. To 1 ml of a 2 per cent w/v solution add 0.5 ml of cobalt 
thiocyanate solution', a green precipitate is produced.

D. To 20 ml of a 2 per cent w/v solution, add 1 ml of dilute 
ammonia solution. Shake and filter; the filtrate .gives the 
reactions of chlorides (2,3.1)..

E. The undried material melts at about 158° (2.4.21).
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Tests

pH (2.4.24). 3.6 to 4.6, determined in a 2.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 90 volumes of chloroform saturated 
with strong ammonia solution and 10 volumes of ethanol.

Test solution. Add to 0.2 g of the substance under examination 
in a glass-stoppered test-tube 10 ml of chloroform saturated 
with strong ammonia solution, shake vigorously for 2 minutes, 
allow the solids to settle and decant the supernatant liquid.

Reference solution (a). Prepare in the same manner as the test 
solution but using 0.2 g of amodiaquine hydrochloride IPRS 
and 10 ml of chloroform saturated with strong ammonia 
solution.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
with sufficient chloroform saturated with strong ammonia 
solution to obtain 200.0 ml.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the. test solution corresponds to 
that in the chromatogram obtained with reference solution (a) 
and no secondary spot in the chromatogram obtained with 
the test solution is more intense than the principal spot in the 
chromatogram obtained with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 6.0 to lO.Opercent, determined on 0.5 g.

Assay. Dissolve 0.3 g in sufficient 0.1 Mhydrochloric acid to 
produce 200.0 ml. Dilute 10.0 ml of the solution to 1000.0 ml 
with 0.1 M hydrochloric acid. Measure the absorbance of 
the resulting solution at the maximum at about 343 nm (2.4.7), 
using 0.1 M hydrochloric acid as the blank.

Calculate the content of C2oH22C1N30, 2HC1 from the 
absorbance obtained by carrying out the Assay simultaneously 
on amodiaquine hydrochloride IPRS.

Amodiaquine Tablets
Amodiaquine Hydrochloride Tablets

Amodiaquine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
amodiaquine, C>0I I?2C1N3O. ' <

Usual strength. The equivalent of 200 mg Of amodiaquine. 
(1 g of Amodiaquine Hydrochloride anhydrous is approximately 
equivalent to 0.83 g of amodiaquine).
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Identification

A. Extract the powdered tablets with water and filter. To 1 ml 
of the filtrate add 0.5 ml of cobalt thiocyanate solution-, a 
green precipitate is produced.

B. The powdered tablets give the reactions of chlorides (2.3.1).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
water if necessary, at the maximum at about 343 nm (2.4.7). 
Calculate the content of C20H22CIN3O in the medium from the 
absorbance obtained from a known concentration of 
amodiaquine hydrochloride IPRS in the same medium.

Q. Not less than 70 per cent of the stated amount of 
C20H22ClN3O.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 90 volumes of chloroform saturated 
with strong ammonia solution and 10 volumes of ethanol. .

Test solution. Disperse a quantity of the powdered tablets 
containing 40 mg of Amodiaquine Hydrochloride with 20 ml of 
water for 1 minute, add 25 ml of chloroform and 1 ml olstrong 
ammonia solution and shake vigorously for 2 minutes. Filter 
the chloroform extract through a cotton plug previously soaked 
in chloroform, evaporate the filtrate to dryness and dissolve 
the residue in 2 ml of chloroform saturated with strong 
ammonia solution.

Reference solution (a). Prepare in the same manner as the test 
solution but using 0.2 g of amodiaquine hydrochloride IPRS 
and 10 ml of chloroform saturated with strong ammonia 
solution

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
with sufficient chloroform saturated with strong ammonia 
solution to obtain 200.0 ml.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution- (a) 
and no secondary spot in the chromatogram obtained with 
the test solution is more intense than the principal spot in the 
chromatogram obtained with reference solution (b)..

Other tests.. Comply with the tests stated under.Tablets.,
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Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.3 g of amodiaquine, add 100 ml of 0.1 
M hydrochloric acid and heat on a water-bath for about 15 
minutes with occasional stirring. Cool, transfer to a 200-ml 
graduated flask and dilute to volume with 0.1 Mhydrochloric 
acid. To 10.0 ml of the clear supernatant liquid in a separator, 
add 10 ml of 0.1 Mhydrochloric acid and extract with 20 ml of 
chloroform. Discard the chloroform extract. Add 4.5 ml of 1M 
sodium hydroxide and extract with four quantities, each of 
25 ml of chloroform. Extract the combined chloroform solutions 
with three quantities, each of 50 ml, of 0.1 M hydrochloric 
acid and dilute with sufficient 0.1 M hydrochloric acid to 
produce 200.0 ml. Dilute 10.0 ml with sufficient 0.1 M 
hydrochloric acid to produce 100.0 ml. Measure the 
absorbance of the resulting solution at the maximum at about 
343 nm (2.4.7), using 0.1 Mhydrochloric acid as the blank.

Calculate the content of C20H22CIN3O, 2HC1 from the 
absorbance obtained by carrying out the Assay simultaneously 
on amodiaquine hydrochloride IPRS. Multiply the result by 
0.830 to get the equivalent quantity of C20H22CIN3O.

Labelling. The label states the strength in terms of the 
equivalent amount of amodiaquine.

Amorolfine Hydrochloride

HCI

C2tH35NO,HCl Mol. Wt. 354.0

Amorolfirie Hydrochloride is (27?*,61S'*)-2,6-Dimethyl-4-{2- 
methyI-3 -[4-(2-methylbutan-2-yl)phenyl]propyl }morpholine.
Amorolfine Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C2iH35NO, HCI, calculated 
on the dried basis.'
Category. Antifungal.

Description. A white to off-white powder.'

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amorolfine 
hydrochloride IPRS or with the- reference spectrum of 
amorolfine hydrochloride.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 40 volumes of buffer solution 
prepared by dissolving 6.8 g ofpotassium dihydrogen 
orthophosphate in 1000 ml of water, 30 volumes of 
acetonitrile and 30 volumes of tetrahydrofuran, 
adjusted to pH 6.5 with 1 Msodium hydroxide,

- flow rate: 2 ml per minute.
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Inject the test solution. The test is not valid unless the column 
efficiency is not less than 5000 theoretical plates and the tailing 
factor is not more than 2.0.

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of areas of all the secondary 
peaks is not more than 2.0 per cent, calculated by area 
normalisation.

Heavy metals(2.3.13). 1 g complies with the limit test for heavy 
metals, Method B (20 ppm).
Sulphated ash (2.3.18). Not more than 0.5 per cent.
Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.
Assay. Dissolve 0.2 g in 50 ml of 1.0 per cent w/v mercuric 
acetate solution in glacial acetic acid. Titrate with 0.1 M 
perchloric acid determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.0354 g of
c^i35no,hcl
Calculate the content of C21H35NO, HCI.

Amoxapine

c17h16cin30 Mol. Wt. 313.8

Amoxapine is Dibenz [b,f] [1,4] oxazepine, 2-chloro-l1-(1- 
piperazinyl)-; 2-chloro-l l-(l-piperazinyl) dibenz[b,f] [1,4] 
oxazepine.
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Amoxapine contains not less than 98.0 per cent and not more 
than 102.0 per cent of Ci7Hi6C1N3O, calculated on the dried 
basis.

Category. Antidepressant.

Description. A white to yellowish crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained from amoxapine 
IPRS or with the reference spectrum of amoxapine.
B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests ':-

Related substances. Determine by liquid chromatography
(2.4.14). ' . " '

Buffer solution. Dissolve 3.9 g of ammonium acetate in 
1000 ml of water, adjusted to pH 7.3 with acetic acid or dilute 
ammonia. - s

Solvent mixture. 30 volumes of buffer solution and 70 volumes 
of acetonitrile. '•

Test solution. Dissolve 100 mg of the substance under 
examination in solvent mixture and dilute to 100.0 ml with the 
solvent mixture.

Reference solution (a). A solution containing 0.1 per cent 
w/v of amoxapine IPRS and 0.00015 per cent w/v of 
amoxapine related compound GIPRS in the solvent mixture.

Reference solution (b). A solution containing 0.0001 per cent 
w/v of amoxapine IPRS and 0.00015 per cent w/v, each of, 
amoxapine related compound GIPRS and amoxapine related 
compoundD IPRS in the solvent mixture.

Use the chromatographic system as described under Assay 
except gradient programme.

Time ■ Buffer solution Acetonitrile
(in min.) . (per cent v/v) (per cent v/v)

0 70 30

5 70 30

7.5 60 40

15 60 40

20 20 80

25 20 80

30 70 ■ ' 30 '

35 70 30 '
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Name Relative 
retention time

Chlorophenoxyanilineurea analog1 0.57

Amoxapine 1.0

Amoxapine related compound G2 1.4
Amoxapine related compound D3 1.7

Chlorophenoxyaniline4 2.9 '
Chlorophenoxyaniline carbamate5 3.8
N-Carbamoyl amoxapine6 4.3

Amoxapine dimer7 5.0

'N-[2-(4-Chlorophen oxy) phenyl] piperazine-l-carboxamide, 
23-chloro-l l-(piperazin-l-yl) dibenzo [b,f][l,4] oxazepine.
32-chlorodibenzo [b,f|-[l,4]-oxazepin-l l-one. .
42-(4-Chlorophenoxy) aniline,
sEthyl [2-(4-Chlorophenoxy) phenyl] carbamate,
64-(2-Chlorodibenzo [b,f] [1,4] oxazepin-1 l-yl)~N-[2-(4-chloro- 
phenoxy) phenyl] piperazine-l-carboxamide,

’l,4-Bis(2-chlorodibenzo[b,f] [1,4] oxazepine-11-yl) piperazine.

Inject reference solution (a). The peak to valley ratio between 
the peaks due to amoxapine and amoxapine related compound 
G is not less than 3.

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for amoxapine, amoxapine related 
compound G and amoxapine related compound D peaks is not 
more than 5.0 per cent.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area 
of any peak due to chlorophenoxyaniline urea analog, 
chlorophenoxyaniline, chlorophenoxyaniline carbamate, N- 
carbamoyl amoxapine, amoxapine dimer and any othet 
secondary peak is not more than the area of the principal peak 
due to amoxapine in the chromatogram obtained with reference, 
solution (b) (0.1 per cent). The area of any peak due to 
amoxapine related compound G and D is, not more than the 
area of the principal peak due to amoxapine related compound 
G and D respectively in the chromatogram obtained with 
reference solution (b) (0.15 per cent). Thesum of areas of all 
the secondary peaks is not more than 5. times the. area ofthe 
principal peak due to amoxapine in the chromatogram obtained 
with reference solution (b) (0.5 per cent). Ignore any peak with 
an area less than 0.2 times the area of the principal peak due to 
amoxapine in the chromatogram obtained, with reference 
solution (b) (0.02 per cent). . \

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours. ; -

Sulphated ash (2.3 ,18). Not more than 0,1 per cent.

Assay. Determine by liquid chromatography (2.4.14).
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Buffer solution. Dissolve 3.9 g of ammonium acetate in 
1000 ml of wafer, adjusted to pH 7.3 with acetic acid or dilute 
ammonia solution.

Solvent mixture. 30 volumes of buffer solution and 70 volumes 
of acetonitrile.

Test solution. Dissolve 10 mg of the substance under 
examination in 50 ml of the solvent mixture and dilute to 
100.0 ml with the solvent mixture:

Reference solution (a). A solution containing 0,01 per cent 
w/v of amoxapine IPRS and amoxapine related compound G 
IPRS [3-chloro-11 -(piperazin-1-yl) dibenzo [bf] [1,4] 
oxazepine] in the solvent mixture.

Reference solution (b). A 0.01 per cent w/v solution of 
amoxapine IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 7.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (2.7 pm), -
- column temperature: 35°,
- mobile phase: a mixture of 70 volumes of a buffer solution 

and .30 volumes of acetonitrile,
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Name Relative ■
retention time

Amoxapine ' 1.0

Amoxapine related compound G 1.3

Inject reference solution (a) and (b): The test is not valid unless 
the resolution between the peaks due to amoxapine and 
amoxapine related compound G is not less than 1.5 in the 
chromatogram obtained with reference solution (a). The tailing 
factor is between 0.8. to 1.8- and the relative standard deviation 
for replicate injections is not more than ,0:73 per cent in the 
chromatogram obtained with reference solution (b).

Inject reference solution (b) and the test solution.

Calculate the content of G17Hi6C1N3O.

Storage. Store protected from moisture.

Amoxapine Tablets
Amoxapine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
amoxapine, CI7H16CIN3O.

Usual strengths. 25 mg; 50 mg; 100 mg; 150 mg.

AMOXAPINE TABLETS

Identification

A. Triturate a quantity of powered tablets containing 50 mg of 
Amoxapine with 10 ml of chloroform and filter. Evaporate to 
dryness on water bath. The residue complies with the following 
test. Determine by infrared absorption spectrophotometry 
(2.4.6). Compare the spectrum with that obtained with 
amoxapine IPRS or with the reference spectrum of amoxapine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of gastric juice, artificial (without pepsin) 
prepared by dissolving 2.0 g of sodium chloride in 80 ml of 
1 Mhydrochloric acid and dilute to 1000 ml with water, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the dissolution medium and 
filter. Measure the absorbance of the filtrate, suitably diluted 
with dissolution medium if necessary, at the maximum at about 
294 nm (2.4.7). Calculate the content ofCI7HI6C1N3O in the 
medium from the absorbance obtained by repeating the 
determination using a solution of known concentration of 
amoxapine IPRS in dissolution medium.
Q. Not less than 80 per cent of the stated amount5 of 
C17H!6C1N3O. .
Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of amoxapine add 25 ml of 
mobile phase and shake vigorously with the aid of ultrasound 
for 20 minutes and dilute to 50.0 ml with the mobile phase and 
filter. Dilute 5.0 ml of the solution to 50.0 ml with the mobile 
phase.
Reference solution. Dissolve a quantity of amoxapine IPRS 
in the acetonitrile to obtain a solution containing 0.1 per cent 
w/v of amoxapine. Dilute 5.0 ml ofthe solution to 50.0 ml with 
the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecyl silane bonded to porous silica (5 pm),

- mobile phase: mix 20 ml of 11.3 per cent w/v of 
tetramethylammonium chloride with 4,0 ml of dilute 
orthophosphoric acid (1 in 5), and 720 ml of acetonitrile 
diluted to 2000 ml with 0.138 per cent w/v of monobasic 
sodium phosphate,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.
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Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1200 theoretical plates, the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2/0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C17H16C1N3O.

Storage. Store protected from moisture.

Amoxycillin Sodium

C]6H18N3NaO5S Mol. Wt. 387.4

Amoxycillin Sodium is sodium (6A)-6-((x-4-hydroxyphenyl- 
D-glycylamino)penicillanate.

Amoxycillin Sodium contains not less than 85.0 per cent and 
not more than 100.5 per cent of C16H18N3NaO5S, calculated on 
the anhydrous basis.

Category. Antibacterial.

Description. A white or almost white powder; very 
hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amoxycillin 
sodium IPRS or with the reference spectrum of amoxycillin 
sodium.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. A 5.0 per cent w/v solution gives the reactions of sodium 
salts(2.3.1). ;

Tests

Appearance of solution, A 10.0 per cent w/v solution is not 
more opalescent than opalescence standard OS2 (2.4.1) when 
examined' immediately after preparation. The solution may 
initially show a pink colour and its absorbance after 5 minutes 
at about 430 nm is not more than 0.20 (2.4.7).

pH (2.4.24). 8.0 to 10.0, determined.in a 10.0 per cent w/v 
solution.

Specific optical rotation (2.4.22). + 240° to + 290°, determined 
in a 0.25 per cent w/v solution in a 0.4 per cent w/v solution of 
potassium hydrogen phthalate.

A.A-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method A.

Sodium chloride. Not more than 2.0 per cent, calculated on 
the anhydrous basis, determined by the following method. 
Dissolve 1.0 g in 50 ml of water; add 10 ml of 2 Mnitric.acid 
and titrate with 0.1 M silver nitrate, determining the end­
point potentiometrically (2.4.25) using a silver indicator 
electrode and a mercury-mercurous sulphate reference 
electrode or any other suitable electrode.

1 ml of 0.1 Msilver nitrate is equivalent to 0.005845 g ofNaCl.

2-Ethylhexanoic acid (2,3.51). Not more than 0.8 per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Water (2.3.43). Not more than 4.0 per cent, determined on 0.4 g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.8 g of monobasic potassium 
phosphate in 1000 ml of water and adjusted to pH 5.0 with 4,5 
per cent w/v solution of potassium hydroxide.

Test solution. Dissolve a quantity containing 120 mg of 
Amoxycillin in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. Use the solution within 6 hours.

Reference solution. Dissolve a suitable quantity of amoxycillin 
trihydrate IPRS in the solvent mixture by shaking and mixing 
if necessary, with the aid of ultrasound and dilute to obtain a 
solution having a known concentration of about 1.2 mg,per 
ml. Use the solution within 6 hours.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 pm),

- mobile phase: a mixture of 4 volumes of acetonitrile 
and 96 volumes ofthe solvent mixture,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 10 pl

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C16H18N3NaOsS by multiplying the 
content of C16H]9N3O5S by 1.06. r ■

Amoxycillin Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
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procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin 
Unit per mg of amoxycillin.

Amoxycillin Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
sterilisation procedure complies with the following 
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. If it is intended for use in the manufacture of 
parenteral preparations, the container should be sterile, tamper- 
evident and sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the material is 
intended for use in the manufacture of parenteral preparations.

Amoxycillin Injection
Amoxicillin Sodium Injection; Amoxycillin Sodium 
Injection

Amoxycillin Injection is a sterile, material consisting of 
Amoxycillin Sodium with or without excipients. It is filled in a 
sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Amoxycillin Injection contains Amoxycillin Sodium equivalent 
to not less than 90.0 per cent and not more than 120.0 percent 
ofthe stated amount of amoxycillin, C16Hi9N3O5S.

Usual strengths. The equivalent of 100 mg, 250 mg, 500 mg 
and 1 g of amoxycillin.

Description. A white or almost white powder; very 
hygroscopic.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powdersfor Injection) and with the following requirements.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amoxycillin 

sodium IPRS or with the reference spectrum of amoxycillin 
sodium.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. A 5.0 per cent w/v solution gives the reactions of sodium 
salts, (2.3.1).

Tests

Appearance of solution. A 10.0 per cent w/v solution is not 
more opalescent than opalescence standard OS2 (2.4.1) when 
examined immediately after preparation. The solution may 
initially show a pink colour and its absorbance after 5 minutes 
at about 430 nm is not more than 0.20 (2.4.7).

pH (2.4.24). 8.0 to 10.0, determined in a 10.0 per cent w/v 
solution.

Specific optical rotation (2.4.22). + 240° to + 290°, determined 
in a 0.25 per cent w/v solution in a 0.4 per cent w/v solution of 
potassium hydrogen phthalate.

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method A.

Sodium chloride. Not more than 2.0 per cent, calculated on 
the anhydrous basis, determined by the following method. 
Weigh 1.0 g, dissolve in 50 ml of distilled water; add 10 ml of 
2 Mnitric acid and titrate with 0.1 Msilver nitrate, determining 
the end-point potentiometrically (2.4.25) using a silver 
indicator electrode and a mercury-mercurous sulphate 
reference electrode or any other suitable electrode.

1 ml of 0.1 Msilver nitrate is equivalent to 0.005845 g of NaCl.

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin 
Unit per mg of amoxycillin.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Water (2.3.43). Not more than 4.0 per cent, determined on 0.4 g.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injection).

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.8 g of monobasic potassium 
phosphate in 1000 ml of water and adjusted to pH 5.0 with a 
4.5 per cent w/v solution of potassium hydroxide.

Test solution. Determine the weight of the contents of 
10 containers. Transfer a weighed quantity of the mixed 
contents of the 10 containers containing 100 mg of amoxycillin 
to a 100-ml volumetric flask, add 80 ml ofthe solvent mixture 
and dissolve by shaking and mixing if necessary, with the aid 
of ultrasound. Dilute to 100.0 ml with the solvent mixture and 
filter. Use the solution within 6 hours.
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Reference solution. Dissolve a quantity of amoxycillin 
trihydrate IPRS in the solvent mixture by shaking and mixing 
if necessary, with the aid of ultrasound and dilute to obtain a 
solution having a known concentration of about 1.2 mg per 
ml. Use the solution within 6 hours.
Chromatographic system

- a stainless steel column 25 cm x 4.0 mm, packed with 
octadecylsilane bonded to porous silica or ceramic 
microparticles (5 pm),

- mobile phase: a mixture of 4 volumes of acetonitrile 
and 96 volumes of the solvent mixture,

— flowrate: 1.5 mlperminute,
- spectrophotometer set at 230 nm, .

■ - injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the, test solution.

Calculate the content of Ci6H ^NjOjS in the inj ection.

Storage. Store protected from moisture, in a sterile, tamper- 
evident container sealed so as to exclude micro-organisms, at 
a .temperature not exceeding 30°.
Labelling. The label states the quantity of Amoxycillin Sodium 
contained in the sealed container in terms of the equivalent 
amount of amoxycillin.

Amoxycillin Trihydrate

C16H19N3O5S,3H2O Mol. Wt, 419.4

Amoxycillin Trihydrate is (67?)-6-(a-4-hydroxyphenyl- 
D-glycylamino)penicillanic acid trihydrate.

Amoxycillin Trihydrate contains not less than 95.0 per cent 
and not more than 102.0 per cent of C16H19N3O5S, calculated 
on the anhydrous basis.

Category. Antibacterial.

Description. Awhite or. almost white, crystalline powder.

Identification
Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out. - < ;-

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amoxycillin 
trihydrate IPRS ox with the reference spectrum of amoxycillin 
trihydrate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. Place about 2 mg in a test-tube. Moisten with 0.05 ml of 
wafer and add 2 ml of sulphuric acid-formaldehyde reagent. 
Mix the contents of the tube by swirling; the solution is 
practically colourless. Place the tube in a water-bath for 
1 minute; a dark yellow colour develops.

Tests

Appearance of solution. Dissolve 1.0 g in 10 ml of 0.5 M 
hydrochloric acid, and a further 1.0 g in a mixture of 3 ml of 
dilute ammonia solution and 7 ml of water. Both solutions 
when freshly prepared are not more opalescent than 
opalescence standard OS2 (2.4.1).

pH (2.4.24). 3.5 to 5.5, determined in a 0.2 per cent w/v solution.

Specific optical rotation (2.4.22). + 290° to + 315°, determined 
in a 0.2 per cent w/v solution in carbon dioxide-free water.

A,A-Dimethylaniline (2.3.21). Not more than .20 ppm, 
determined by Method A.

NOTE —Test to be performed only if N,N Dimethylaniline is 
used in the synthesis. ■ , ;

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 1.0 percent.

Water (2.3.43). 11.5 to 14.5 percent, determined on 0.1 g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.8 g of monobasic potassium 
phosphate in 1000 ml of water and adjusted to pH 
4.5 with a 4.5 per cent w/v solution ofpotassium hydroxide.

Test solution. Transfer a weighed quantity of about 0.12 g of 
the substance under examination to a 100-ml volumetric flask, 
dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound and dilute to. 100.0 ml 
with the solvent mixture. Use the solution within 
6 hours.

Reference solution. Weigh a suitable quantity of amoxycillin 
trihydrate IPRS, dissolve in the solvent mixture by shaking 
and mixing if necessary, with the aid of ultrasound and dilute 
to obtain a solution having a known concentration of about 
1.2 mg per ml. Use the solution within 6 hours.

1466

https://nhathuocngocanh.com/



AMOXYCILLIN CAPSULESIP 2022

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 pm),

- mobile phase: a mixture of 4 volumes of acetonitrile 
and 96 volumes ofthe solvent mixture, 
flow rate: 1.5 ml per minute,

- spectrophotometer set at 230 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C16Hl9N3O5S.

Storage. Store at a temperature not exceeding 30°.

Amoxycillin Capsules
Amoxycillin Trihydrate Capsules; Amoxicillin Trihydrate 
Capsules; Amoxicillin Capsules

Amoxycillin Capsules contain Amoxycillin Trihydrate 
equivalent to'not less than 90.0 per cent and not more than 
110.0 per cent ofthe stated amount of amoxycillin, C16H19N3OsS.

Usual strengths. The equivalent of 250 mg and 500 mg of 
amoxycillin.

Identification

Disperse a quantity ofthe contents, of the capsules containing 
about 0.5 g of amoxycillin with 5 ml of water for 5 minutes, 
filter, wash the residue first with ethanol and then with ether 
and dry at a pressure'not exceeding 0.7 kPa for 1 hour. The 
residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amoxycillin 
trihydrate IPRS or with the reference spectrum of amoxycillin 
trihydrate. : -

B. In the Assay, the principal peak, in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 100 rpm and 60 minutes.

Use one capsule in the vessel for each test.

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 gm, rejecting the first 1 ml of the filtrate. 
Dilute the filtrate, if necessary, with the same solvent. Measure 
the absorbance of the resulting solution at the maximum at 
about 272 nm (2.4.7). Similarly measure the absorbance of a 
standard solution of known concentration of amoxicillin 
trihydrate IPRS at about 272 nm and calculate the content of 
C16H19N3O5S.

Q. Not less than 80 per cent of the stated amount of 
CI6HI9N3O5S.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.8 g of monobasic potassium 
phosphate in 1000 ml of water and adjusted to pH 
5.0 with a 4.5 per cent w/v solution of potassium hydroxide.

Test solution. Weigh a quantity ofthe mixed contents of 20 
capsules containing 0.1g of amoxicillin, add about :80 ml.of the 
solvent mixture and dissolve by shaking for 15 minutes and 
mixing if necessary, with the aid of ultrasound. Dilute to 100.6 
ml with the solvent mixture and filter. Use the solution within 
6 hours.

Reference solution. Dissolve a suitable quantity of amoxycillin 
trihydrate IPRS in the solvent mixture by shaking and mixing 
if necessary, with the aid of ultrasound and dilute to obtain a 
solution having a known concentration of about 1.2 mg per 
ml. Use the solution within 6 hours.

Chromatographic system.
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilarie bonded to porous silica or cerarhic 
microparticles (5 pm),

- mobile phase: .a mixture of 4 volumes of acetonitrile 
and 96 volumes ofthe solvent.mixture,

- flow rate: 1.5 ml per minute,
- spectrophotometer set-at 230 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci6Hl9N3O5S in the capsules.

Storage. Store protected from moisture.

Labelling. The label states the quantity ofthe active ingredient 
in terms ofthe equivalent amount of amoxycillin.
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Amoxycillin Dispersible Tablets
Amoxycillin Trihydrate Dispersible Tablets; Dispersible 
Amoxicillin Tablets

Amoxycillin Dispersible Tablets contain Amoxycillin 
Trihydrate in a suitable dispersible base.

Amoxycillin Dispersible Tablets contain Amoxycillin 
Trihydrate equivalent to not less than 90.0 per cent and not 
more than 120.0 per cent of the stated amount of amoxycillin, 
Cl6Hl9N3O5S.

Usual strengths. The equivalent of 125 mg and 250 mg of 
amoxycillin.

Identification
Disperse a quantity ofthe powdered tablets containing about 
0.5 g of amoxycillin with 5 ml of water for 5 minutes, filter, 
wash the residue first with ethanol and then with ether and 
dry for 1 hour at a pressure nbt exceeding 0.7 kPa. The residue 
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amoxycillin 
trihydrate IPRS or with the reference spectrum of amoxycillin 
trihydrate.

Tests
Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve . 6.8 g of. monobasic potassium 
phosphate in 1000 ml of water and adjusted to pH about 
4.5 with a 4.5 per cent w/v solution ofpotassium hydroxide:

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.1 g of amoxicillin and dissolve in 
the solvent mixture by shaking for ,15 minutes and mixing if 
necessary, with the aid of ultrasound. Dilute to 100.0 ml with 
the solvent mixture and filter. Use the solution within 6 hours.

Reference solution. Weigh a suitable quantity, of amoxycillin 
trihydrate IPRS, dissolve in the solvent mixture by. shaking 
and mixing if necessary, with the aid of ultrasound and dilute 
to obtain a solution having a known concentration of about 
0.12 per cent. Use the solution within 6 hours.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica: or 
ceramic microparticles (5 pm),

- mobile phase: a mixture of 4 volumes of acetonitrile 
and 96 volumes ofthe solvent mixture,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 10 pl. ' '

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is nbt more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C!6Hl9N3OsS in the tablets.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states (1) the strength in terms of the 
equivalent amount of amoxycillin; (2) that the tablets should 
be dispersed in water immediately before use.

Amoxycillin Oral Suspension
Amoxicillin Oral Suspension

Amoxycillin Oral Suspension is a mixture consisting of 
Amoxycillin Trihydrate with buffering agents and other 
excipients. It contains a suitable flavouring agent. It is filled in 
a sealed container.

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use.

Amoxycillin Oral Suspension contains Amoxycillin Trihydrate 
equivalent to not less than 90.0 per cent and not more than 
120.0 per cent ofthe stated amount of amoxicillin Ci6Hi9N3OsS. 

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of amoxycillin Ci6Hi9N3O5S.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Usual strengths. Amoxycillin 125 mg per 5 ml; Amoxycillin 
250 mgper5 ml.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution/

The constituted suspension complies with the tests stated 
under Oral liquids and with the following tests.

Tests

pH (2.4.24). 5.0 to 7.5.
Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.8 g of monobasic potassium 
phosphate in 1000 ml of water and adjusted to pH 4.5 with a 
4.5 per cent w/v solution of potassium hydroxide.
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Test solution. Transfer a quantity containing 0.1 g of amoxicillin 
to a 100-ml volumetric flask, dissolve in the solvent mixture 
and dilute to 100.0 ml with the solvent mixture and filter. Dilute 
10.0 ml ofthe solution to 50.0 ml with the solvent mixture.

Reference solution. Dissolve a quantity of amoxycillin 
trihydrate IPRS in the solvent mixture by shaking and mixing 
if necessary, with the aid of ultrasound and dilute to obtain a 
solution having a known concentration of about 0.2 mg per ml 
of amoxycillin. Use the solution within 6 hours.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 pm),

- mobile phase: a mixture of 4 volumes of acetonitrile 
and 96 volumes of the solvent mixture,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1700 theoretical plates, the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of Cl6H19N3O5S weight in volume.

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label.

Labelling. The label states (1) the quantity of active ingredient 
in terms of the equivalent amount of amoxicillin; (2) the 
temperature of storage and the period during which the 
constituted suspension may be expected to be satisfactory 
for use.

Amoxycillin and Potassium
Clavulanate Injection
Amoxicillin and Potassium Clavulanate inj ection

Amoxycillin and Potassium Clavulanate injection is a sterile 
material consisting of Amoxycillin Sodium and Potassium 
Clavulanate with or without excipients. It is filled in a sealed 
container.

The injection is constituted by dissolving the contents ofthe 
sealed container in the requisite amount of sterile Water.for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). .■

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Amoxycillin and Potassium Clavulanate Injection contains not 
less than 90.0 per cent and not more than 107.5 per cent ofthe 
stated amounts of amoxycillin,Ci6Hi9N3O3S and of clavulanic 
acid, CsH9NO5.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Usual strengths. 0.3 gper 10ml;0.6gper 10 ml; 1.2 gper 10 ml.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254 (such as Merck silica gel 60 
GF254 plates).

Mobile phase. Amixture of 1 volume of butan-l-ol, 2 volumes 
of a 0.1 per cent w/v solution of disodium edetate in mixed 
phosphate buffer pH 4.0, 6 volumes of glacial acetic acid 
and 10 volumes of butyl acetate.

Test solution. Disperse a quantity of the contents of the sealed 
container containing about 0.4 g of clavulanic acid in 100 ml of 
a mixture of 4 volumes of methanol and 6 volumes of 0.7 M 
mixed phosphate buffer pH 7.0 and filter.

Reference solution. A solution containing 0.4 per cent w/v of 
lithium clavulanate IPRS and 0.8 per cent w/v of amoxycillin 
trihydrate IPRS in a mixture of 4 volumes of methanol and 6 
volumes of 0.1 M mixed phosphate buffer pH 7.0.

Apply to the plate 1 pl of each of the solutions after 
impregnating the plate by spraying it with a 0.1 per cent w/v 
solution of disodium edetate in mixed phosphate buffer pH 
4.0 and allowing to dry overnight and activating the plate by 
heating at 105° for 1 hour just before use. After development, 
allow it to dry in air and examine under ultraviolet light at 
254 nm. The principal spots in the chromatogram obtained 
with the test solution correspond to those in the chromatogram 
obtained with the reference solution. .

B. In the Assay, the retention time of the two principal peaks 
in the chromatogram obtained with the test solution 
correspond to those in the chromatogram obtained with the 
reference solution.

Tests

pH (2.4.24). 8.0 to 10.0, determined in a solution containing 
about 10 per cent w/v of amoxycillin.

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin 
Unit per mg of amoxycillin.
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Water (2.3.43). Not more than 3.5 per cent, determined on 
0.5 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Determine the weight of the contents of 10 
containers. Dissolve, with shaking, a quantity of the mixed 
contents of the 10 containers containing about 60 mg of 
amoxycillin in water and dilute to 100.0 ml with the same 
solvent, mix and filter.

Reference solution. A solution containing 0.06 per cent w/v of 
amoxycillin trihydrate IPRS and 0.012 per cent w/v of lithium 
clavulanate IPRS in water.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed’with 

octadecylsilane bonded to porous silica (10, gm),
- mobile phase: a mixture 5 volumes of methanol and 95 

volumes of phosphate buffer pH 4.4,
- flow rate: 2 ml per minute,
- spectrophotometer set at 220 nni,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to amoxycillin and clavulanic 
acid is not less than 3.5, the tailing factor is notmore than 1.5, 
the column efficiency is not less than 550 theoretical plates 
for both component and the relative standard deviation is hot 
more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C]6Hi9N3O5S and C8H9NO5.

1 mg ofC8H8LiNOs is equivalent to 0.9711 mg of C8H9NO5.

Labelling. The label states the quantity of Amoxycillin Sodium 
contained in it, in terms of the equivalent amount of 
amoxycillin, and the quantity of Potassium Clavulanate, in 
terms of the equivalent amount of clavulanic acid.

Amoxycillin and Potassium 
Clavulanate Oral Suspension
Amoxicillin and Potassium Clavulanate Oral Suspension

Amoxycillin and Potassium Clavulanate Oral Suspension is a 
mixture of Amoxycillin Trihydrate and Potassium Clavulanate 
or Potassium Clavulanate Diluted with buffering agents and 
other excipients. It contains a suitable flavouring agent. ,

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use. :i' ''■-■■■

Amoxycillin and Potassium Clavulanate Oral Suspension 
contains not less than 90.0 per cent and hot more:than 

120.0 per cent of the stated amount of amoxycillin, C^H^bLOsS 
and not less than 90.0 per cent and not more than 125.0 per 
cent of the stated amount of clavulanic acid, C8H9NO5.

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent ofthe stated amounts of amoxycillin, Ci6Hi9N3O5S 
and clavulanic acid, CsH9NO5.

Usual strength. Amoxycillin 200 mg and Clavulanic acid 
28.5 mgper5 ml.

Identification

In the Assay, the retention time of the two principal peaks in 
the chromatogram obtained with the test solution correspond 
to those in the chromatogram obtained with the reference 
solution.

Tests

pH (2.4.24). 3.8 to 6.6.

Water (2.3.43). Not more than 7.5 per cent where the label 
indicates that after reconstitution as directed, the suspension 
contains an amount of amoxycillin that is less than 40 mg per 
ml; not more than 8.5 per cent where the label indicates that 
after reconstitution as directed, the suspension contains an 
amount of amoxicillin that is equal to or more than 40 mg per ml 
and is less than or equal to 50 mg per ml; notmore than 11.0 per 
cent where the label indicates that after reconstitution as 
directed, the suspension contains an amount of amoxycillin 
that is more than 50 mg per ml and is less than or equal to; 80 mg 
per ml; not more than 12.0 per cent where the label indicates 
that after reconstitution as directed, the suspension contains 
an amount of amoxycill in that is more than 80 mg per ml.

The constituted suspension complies with the tests stated 
under Oral liquids and with the following tests.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14)...

Test solution. Transfer a weighed quantity containing about 
50 mg of amoxycillin to a 100-ml volumetric flask, dissolve in 
water, dilute to 100.0 ml with the same solvent and filter. Use 
the filtrate as the test solution within 1 hour.

Reference solution. A solution containing 0.05 per cent w/v of 
amoxycillin trihydrate IPRS and 0.0075 per cent w/v of lithium 
clavulanate IPRS in water.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 gm)’, V 
. mobile phase: a mixture 5 volumes of methanol and 95 
volumes ofphosphate buffer pH 4.4, '
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- flow rate: 2 ml per minute,
- spectrophotometer, set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution. The relative retention times are 
about 0.5 for'clavulanic acid and 1.0 for amoxycillin. The 
resolution between the amoxycillin and clavulanic acid peaks 
is not less than 3.5. The test is not valid unless the column 
efficiency determined from each analyte peak is not less than 
550 theoretical plates, the tailing factor for each analyte peak 
is not more than 1.5 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C16H19N3O5S and C8H9NO5, weight 
in volume.

1 mg of C8H8LiNO5 is equivalent to 0.9711 mg of C8H9NO5.

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The label states (1) the quantity of Amoxycillin 
Trihydrate contained in it, in terms ofthe equivalent amount 
of amoxycillin, and the quantity of Potassium Clavulanate, in 
terms of the equivalent amount of clavulanic acid; (2) the 
temperature of storage and the period during which the 
constituted suspension may be expected to be statisfactory 
use.

Amoxycillin and Potassium
Clavulanate Tablets
Amoxicillin and Potassium Clavulanate Tablets

Amoxycillin and Potassium Clavulanate Tablets contain 
Amoxycillin Trihydrate and Potassium Clavulanate or 
Potassium Clavulanate Diluted. The tablets are coated.

Amoxycillin and Potassium Clavulanate Tablets contain not 
less than 90.0 per cent and not more than 120.0 per cent of the 
stated amounts of amoxycillin, Ci6H19N3O5S and clavulanic 
acid, CSH9NO5.

Usual strength. Amoxycillin 500 mg and Clavulanic acid 
125 mg.

Identification
In the Assay, the retention time of the two principal peaks in 
the chromatogram obtained with the test solution correspond 
to those in the chromatogram obtained with the reference 
solution.

Tests

Disintegration (2.5.1). 30 minutes, for tablets labelled for 
veterinary use only, simulated gastric juice, artificial being 
substituted for water in the test.

Dissolution (2.5.2). (Tablets labelled for veterinary use only 
are exempt from this requirement).

Apparatus No. 2 (Paddle),

Medium. 900 ml of water,
Speed and time. 75 rpm and 30 minutes or 45 minutes where 
the Tablets are labelled as chewable.

Withdraw a suitable volume of the medium and filter. Carry 
out the method described under Assay.

Q. Not less than 85 per cent ofthe stated amount of 
C16Hi9N3OsS and not less than 80 per cent of the stated 
amount of C8H9NO5.

For tablets labelled as chewable. Not less than 80 per cent of 
the stated amount of the C16Hi9N3O5S and C8H9NO5 is 
dissolved in 45 minutes.

Uniformity of content. Complies with the test stated under 
Tablets, determining the content of clavulanic acid in the 
tablets.

Use chromatographic procedure described under Assay using 
the following test solution.

Powder one tablet and transfer to a 100-ml flask. Dissolve in 
water and dilute to 100.0 ml with the same solvent and filter. 
Further dilute to obtain a solution containing 0.05 per cent 
w/v of amoxycillin. Use the solution within 1 hour.

Calculate the content of C8H9NO5 in the tablet.

Water (2.3.43). Not more than 7.5 per cent, where the labelled 
amount of amoxycillin in each tablet is 250 mg or less; not 
more than 10.0 per cent where the labelled amount of 
amoxycillin in each tablet is more than 250 mg but less than or 
equal to 500 mg; not more than 11.0 per cent where the labelled 
amount of amoxycillin in each tablet is more than 500 mg. 
Where the tablets are labelled as chewable, not more, than 
6.0 per cent where the labelled amount of amoxycillin in each 
tablet is 125 mg or less; not more than 8.0 per cent where the 
labelled amount of amoxycillin in each tablet is more than 
125 mg. Where the tablets are labelled for veterinary use only, 
not more than 10.0 per cent.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powdered tablet containing about 50 mg of amoxycillin, 
dissolve in water,'dilute to 100.0 ml with water and filter.’Use 
the filtrate as the test solution within ! hour.
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Reference solution. A solution containing 0.05 per cent w/v 
of amoxycillin trihydrate IPRS and 0.013 per cent w/v of 
lithium clavulanate IPRS in water.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm),
- mobile phase: a mixture 5 volumes of methanol and 

95 ^phosphate buffer pH 4.4,
- flow rate: 2 ml per minute,
— spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution. The relative retention times are 
about 0.5 for clavulanic acid and 1.0 for amoxycillin. The 
resolution between the amoxycillin and clavulanic acid peaks 
is not less than 3.5. The test is not valid unless the column 
efficiency determined from each analyte peak is not less than 
550 theoretical plates, the tailing factor for each analyte peak 
is not more than 1.5 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C16Hi9N3O5S and C8H9NO5 in the 
tablets.

1 mg of C8HsLiNO5 is equivalent to 0.9711 mg of CSH9NO5.

Storage. Store protected from moisture.

Labelling. The label includes the word “chewable” in 
juxtaposition to the official name in the case of Chewable 
Tablets. The label also indicates that Chewable Tablets may 
be chewed before being swallowed or may be swallowed 
whole. Tablets intended for veterinary use only are so labelled.

Amphotericin B

C47H73NOi7 Mok Wt. 924.1

Amphotericin B is a mixture consisting mainly of amphotericin 
B which is (3/?,5/?.87?,9R, 11S,13R, 15S, 16R, 1 IS, 197?.34.8',3 5/? 
,367?,37S)-19-(3-amino-3,6-dideoxy-P-D-mannopyranosyIpxy)-, 
16-carboxy-3,5,8,9,l 1,13,15,35-octahydroxy-34,36-dimcthyl- 
13,17-epoxyoctatriaconta- 20,22,24,26,28,30,32-heptaen- 

37-olide and other antifungal polyenes produced by the growth 
of certain strains of Streptomyces nodosus or by any other 
means.

Amphotericin B has a potency of not less than 750 pg of 
C47H73NO17 per mg, calculated on the dried basis.

Category. Antifungal.

Description. A yellow to orange powder. Even in the absence 
of light, it is gradually decomposed in a humid environment, 
degradation being faster at higher temperatures. In solutions, 
it is inactivated in the presence of light and at low pH values.

Identification
A, Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with amphotericin 
B IPRS or with the reference spectrum of amphotericin B.

B. Dissolve 25 va!gvn.5wAoi dimethyl sulphoxide, add sufficient 
methanol to produce 50 ml, and dilute 2 ml to 200 ml with 
methanol. When examined in the range 300 nm to 450 nm 
(2.4.7), the resulting solution shows absorption maxima at about 
362 nm, 381 nm, and 405 nm. The ratio ofthe absorbance at the 
maximum at about 362 nm to the absorbance at the maximum at 
about 381 nm, 0.5 to 0.6; the ratio of the absorbance at the 
maximum at about 381 nm to the absorbance at the maximum at 
about 405 nm, about 0.9.

C. To 1 ml of a 0.05 per cent w/v solution in dimethyl sulphoxide 
add 5 ml of phosphoric acid to form a lower layer; a blue ring 
is immediately formed at the junction ofthe liquids.. Mix; the 
mixture becomes intensely blue. Add 15 ml of water and mix; 
the solution becomes pale straw-coloured.

Tests
Tetraenes. Not more than 15.0 per cent (for parenteral use, not 
more than 10.0 per cent), determined by the following method. 
Weigh 50 mg, dissolve in 5 ml of dimethyl sulphoxide, dilute 
to 50.0 ml with methanol and dilute 4.0 ml of the resulting 
solution to 50.0 ml with methanol (solution 1). Prepare solution 
(2) in a similar manner using 50 mg of amphotericin B IPRS, 
weighed, instead of the substance under examination. For 
solution (3) dissolve 25 mg of nystatin IPRS, weighed, in 25 ml 
of dimethyl sulphoxide, dilute to 250.0 ml with methanol and 
dilute 4.0 ml to 50.0 ml with methanol. Using as the blank a 
0.8 per cent v/v solution of dimethyl sulphoxide inmethanol, 
measure the absorbances of solutions (1), (2) and (3) at the 
maxima at about 282 nm and about 304 nm (2.4.7).

Calculate the absorbance for the substance under examination, 
amphotericin B IPRS and nystatin IPRS at both wavelengths 
and calculate the content of tetraenes from the expression :

25 WN [(A B282 x A U304) — (A B304 x A U2S2 ) 

[(Ab282 x AN304)-(A B304 X AN282)]W„ 
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where WN is the weight, in mg, of nystatin RS,AB2E2and AB304 
are the absorbance of amphotericin B IPRS at about 282 nm 
and 304 nm, respectively, AN2S2 and AN304 are the absorbance 
of nystatin IPRS at about 282 nm and 304 nm respectively, 
A , and Au304 are ^e absorbance of the substance under 
examination at about 282 nm and 304 nm respectively and Wr 
is the weight in mg of the sample taken.

Sulphated ash (2.3.18). Not more than 3.0 per cent; for 
parenteral use, not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 5.0 percent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa.
Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10). Express the result in pg per mg.

Amphotericin B intended for use in the manufacture of 
parenteral preparations without a further' appropriate 
procedure for removal of bacterial endotoxins complies with 
the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 1.0 Endotoxin Unit 
per mg, using the supernatant liquid obtained after shaking 
50 mg with 25 ml of water RET and centrifuging.

Storage. Store protected from light in a refrigerator (2° to 8°). 
Do not freeze.

Labelling. The label states (1) the number of Units per mg; 
(2) whether the material is intended for use in the manufacture 
of parenteral preparations.

Amphotericin B Injection
Amphotericin B Injection is a sterile freeze dried mixture of 
Amphotericin B and deoxycholate sodium with one or more 
buffering agents. It is filled in a sealed container.
The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate Matter stated under 
Parenteral Preparations (Injections)

Storage. The constituted solution should be used immediately 
after preparation but, in any case within the period 
recommended by the manufacturer.
Amphotericin B Injection contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
amphotericin B,C471173NOI7.
The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powdersfor Injection) and with the following-requirements. 

Usual strength. 50 mg per ml.

Identification
Dissolve a quantity of powder for injection containing 25 mg 
of Amphotericin B in 5 ml of dimethyl sulphoxide^ add sufficient 
methanol to produce 50 ml, and dilute 2 ml to 200 ml with 
methanol. When examined, in the range 300 nm to 450 nm 
(2.4.7), the resulting solution shows absorption maxima at about 
362 nm, 381 nm, and 405 nm. The ratio of the absorbance at the 
maximum at about 362 nm to the absorbance at the maximum at 
about 381 nm, 0.5 to 0.6; the ratio ofthe absorbance at the 
maximum at about 381 nm to the absorbance at the maximum at 
about 405 nm, about 0.9.

Tests
pH (2.4.24). 7.2 to 8.0 determined in a solution containing 10 
mg per ml of Amphotericin B.

Loss on drying (2.4:19). Not more than 8.0 per cent, determined 
on 0.1 g by drying in an oven at 60° at a pressure not exceeding 
0.7kPa.
Bacterial Endotoxins (2.2.3). Not more than 5.0 Endotoxin unit 
per mg of amphotericin B. For products used or labelled for 
intrathecal injection, not more than 0.9 Endotoxin unit per mg.
Sterility (2.2.11). Complies with the test for sterility.
Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10) on a solution prepared in the following 
manner.

Mix the contents of 10 containers, dissolve in dimethyl­
sulphoxide. Express the results in mg per vial, taking each 
1000 pg found to be equivalent to 1 mg of amphotericin B.

Storage. Store in tightly closed containers between 2° to 8°, 
protected from light.

Labelling. Label it to state that it is intended for use by 
intravenous infusion to hospitalised patients only, and that 
the solution should be protected from light during 
administration.

Ampicillin

C16H19N3O4S Mol. Wt. 349.4
Ampicillin is (6R)-6-(a-phenyl-D-glycylamino)penicillanic 
acid.
Ampicillin contains not less than 96.0 per cent and not more 
than 100.5 per cent of C16H19N3O4S', calculated on the 
anhydrous basis.
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Category. Antibacterial,

Description. A white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ampicillin IPRS 
or with the reference spectrum of ampicillin.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Appearance of solution. Dissolve 1.0 g in 10 ml of 1 M 
hydrochloric acid and a further 1.0 g in a mixture of 3 ml of 
dilute ammonia solution and 7 ml of water. Both solutions 
when freshly prepared are not more opalescent than 
opalescence standard OS2 (2.4.1).

pH (2.4.24). 3.5 to 5.5, determined ina 0.25 per cent w/v solution:

Specific optical rotation (2.4.22). + 280° to + 305°, determined 
in a' 0.25 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

Test solution. Dissolve 27 mg of the substance under 
examination in mobile phase A and dilute to 10.0 ml with mobile 
phase A.

Reference solution (a): A 0.054 per cent w/v solution of 
anhydrous ampicillin IPRS in mobile phase A.

Reference solution (b). A 0.004 per cent w/v solution of 
cefradirie IPRS in mobile phase A. To 5.0 ml of the solution, 
add 5.0 ml of reference solution (a). ; 11

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with mobile phase A.

Reference solution (d).To 0.2 g of the substance under 
examination, add 1.0 ml of water. Heat the solution at 60°for 
1 hour. Dilute the solution to 50.0 ml with mobile phase A.

Chromatographic system
■■ a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 0.5 ml of dilute acetic acid, 

50 ml of 0.2 Mpotassium dihydrogen phosphate and 
50 ml of acetonitrile, dilute to 1000 ml with water,

B. a mixture of0.5 ml of dilute acetic acid, 
50 ml of 0.2 Mpotassium dihydrogen phosphate and 

; 400 ml of acetonitrile, dilute to 1000 ml with-water,., 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,

- spectrophotometer set at 254 nm, 
— - injection volume: 50 pl. .

Time ’ Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 85. 15

1r 85 15 .
(tft+30) , 0 100
(tR+45) 0 100
(tR+60) 85 15

tR. is the retention time of ampicillin determined with reference 
solution (c).

Inject reference solution (b) with isocratic elution at the initial 
mobile phase composition to determine tR.

The relative retention time with reference to ampicillin for 
ampicillin dimer is about 2.8.

Inject reference solution (b) and (d). The test is not valid 
unless in the chromatogram obtained with reference solution 
(b) the resolution between the peaks due to ampicillin and 
cefradine is not less than 3.0,-if necessary adjust the ratio A:B 
of the mobile phase. The chromatogram obtained with reference 
solution (d) shows two peaks, due to ampicillin and ampicillin 
dimer.

Inject reference solution (c) and the test solution.-In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(1.0 per cent).

N, A-Dimethylaniline (2.3.21). Not more than 20 ppm. 
determined by Method B.

Heavy metals (2.3.13).. 1.0 g complies with the limit test.for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.5 percent.

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.3g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Mix 10 ml of 1 M monobasic potassium 
phosphate and 1 ml of I M acetic acid and dilute to 1000 ml 
with water.

Test solution. Transfer a weighed quantity containing about 
0.1 g of ampicillin to a 100-ml volumetric flask, add about 
80 ml of the solvent mixture, shake and mix with the aid of 
ultrasound if necessary to achieve complete dissolution and 
dilute to 100.0 ml with the solvent mixture. Use the solution 
promptly after preparation.

Reference solution (a). Weigh a suitable quantity of 
ampicillin IPRS, dissolve in the solvent mixture by shaking 
and mixing if necessary, with the aid of ultrasound to obtain a 
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solution having a known concentration of about 1 mg per ml. 
Use the solution promptly after preparation.
Reference solution (b). Dissolve caffeine IPRS in reference 
solution (a) to obtain a solution containing about 0.12 mg per ml. 
Chromatographic system

- a stainless steel column 30 cm x 4.0 mm, packed with 
octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 pm),

- mobile phase: a mixture of 90.9 volumes of water, 8 
volumes of acetonitrile, 1 volume of 1 M monobasic 
potassium phosphate, and 0.1 ml. of 1 M acetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

The relative retention time with reference to caffeine for 
ampicillin is about 0.5.

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0;

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C16H]9N3O4S.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Ampicillin Capsules
Ampicillin Capsules contain Ampicillin or Ampicillin Trihydrate 
equivalent to not less than 92.5 per cent and not more than 
107.5 percent of the stated amount of ampicillin, C16H]9N3O4S.

Usual strengths. 250 mg; 500 mg.

Identification
The contents of the capsules comply with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ampicillin IPRS 
or with the reference spectrum of ampicillin..

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water, .
Speed and time. 100 rpm and 45 minutes.

Use one capsule in the vessel for each test.

Withdraw a suitable volume ofthe medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 pm, rejecting the first 1 ml of the filtrate. 
Transfer a measured portion ofthe filtrate, estimated to contain 
about 1 mg of ampicillin to a 50-ml volumetric flask, dilute 
with a 1 per cent v/v solution of formaldehyde in 0.3 M 
hydrochloric acid. Heat the solution to 90° ± 5° in a constant 
temperature bath for 60 minutes. Measure the absorbance of 
the resulting solution at the maximum at about 352 nm (2.4.7). 
Calculate the content of Ci6Hi9N3O4S in the medium from the 
absorbance obtained from a solution of known concentration 
of ampicillin IPRS.

Q. Not less than 75 per cent of the stated amount of 
C16H19N3O4S.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Mix 10 ml of I M monobasic potassium 
phosphate and 1 ml of I M acetic acid and dilute to 1000 ml 
with water.

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing about 0.1 g of ampicillin, add about 80 ml 
ofthe solvent mixture and dissolve by shaking for 15 minutes 
and mixing if necessary, with the aid of ultrasound. Dilute to 
100.0 ml with the solvent mixture and filter. Use the solution 
promptly after preparation.

Reference solution (a). Weigh a suitable quantity of ampicillin 
IPRS, dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound to obtain a solution 
having a known concentration of about 1 mg per ml. Use the 
solution promptly after preparation.

Reference solution (b). Dissolve caffeine IPRS in reference 
solution (a) to obtain a solution containing about 0.12 mg per ml.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic micro particles (5 pm),

- mobile phase: a mixture of 90.9 volumes of water, 
8 volumes of acetonitrile, 1 volume of 1 M monobasic 
potassium phosphate, and 0.1 ml of 7 M acetic acid, 

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0. The relative 
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.
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Inject reference solution (a) and the test solution.

Calculate the content of Ci^H^NjO^S in the capsules.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of ampicillin (when Ampicillin Trihydrate 
is used).

Ampicillin Oral Suspension
Ampicillin Oral Suspension is a mixture consisting of Ampicillin 
or Ampicillin Trihydrate with buffering agents and other 
excipients. It contains a suitable flavouring agent. It is filled in 
a sealed container.

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before issue.

Ampicillin Oral Suspension contains Ampicillin Trihydrate 
equivalent to not less than 90.0 per cent and not more than 
120.0 per cent ofthe stated amount of ampicillin, C56Ht9N3O4S.

The constituted suspension, when stored at the temperature 
and for the period stated on the label during which it may be 
expected to be satisfactory for use, contains not less than 
80.0 per cent of the stated amount of ampicillin, Ci6H19N3O4S.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Usual strengths. Ampicillin 125 mgper 5 ml; Ampicillin 250 mg 
per5ml.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

pH (2.4.24). 4.0 to 7.0.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Mix 10 ml of 1 M monobasic potassium 
phosphate and 1 ml of 1 M acetic acid and dilute to 1000 ml 
with water.

Test solution. Transfer a weighed quantity containing about 
0.1 g of ampicillin to a 100-ml volumetric flask and dilute to 
100.0 ml with the solvent mixture and filter. Use the solution 
promptly after preparation.

Reference solution (a). Weigh a suitable quantity of ampicillin 
IPRS, dissolve in the solvent mixture by shaking and mixing 
with the aid of ultrasound if necessary, to obtain a solution 
having a known concentration of about 1 mg per ml. Use. the 
solution promptly after preparation.

Reference solution (b). Dissolve caffeine IPRS in reference 
solution (a) to obtain a solution containing about 0.12 mg per ml.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 pm),

- mobile phase: a mixture of 90.9 volumes of water, 8 
volumes of acetonitrile, 1 volume of 1 M monobasic 
potassium phosphate and 0.1 ml of f M acetic acid, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 254 nm, 
- injectionvolume:20pl.

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0. The relative 
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is notmore than 2.0 per cent.

Inject reference solution (a) and the test solution.

Determine the weight per ml (2.4.29) of the suspension and 
calculate the content of C16Hi9N3O4S, weight in volume.

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label.

Labelling. The label states (1) the quantity of active ingredient 
in terms of the equivalent amount of ampicillin when the active 
ingredient is Ampicillin Trihydrate; (2) the temperature of 
storage and the period during which the constituted 
suspension may be expected to be satisfactory for use.

Ampicillin Dispersible Tablets
Dispersible Ampicillin Tablets

Ampicillin Dispersible Tablets contain Ampicillin or Ampicillin 
Trihydrate in a suitable dispersible base.

Ampicillin Dispersible Tablets contain Ampicillin or Ampicillin 
Trihydrate equivalent to not less than 90.0 per cent and not 
more than 120.0 per cent ofthe stated amount of ampicillin, 
C16H19N3O4S.

Usual strengths. The equivalent of 125 mg and 250 mg of 
ampicillin.
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Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Uniformity of dispersion. Place 2 tablets in 100 ml of water 
and stir until completely dispersed. A smooth dispersion is 
produced, which passes through a sieve screen with a nominal 
meshapertureof710 pm.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Mix 10 ml of 1 M monobasic potassium 
phosphate and 1 ml of 1 M acetic acid and dilute to 1000 ml 
with water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing about 0.1 g of ampicillin to a 100-ml 
volumetric flask, add about 80 ml of the solvent mixture, shake 
for 15 minutes and mix with the aid of ultrasound to achieve 
complete dissolution. Dilute to 100.0 ml with the solvent mixture 
and filter. Use the solution promptly after preparation.

Reference solution (a). Weigh a suitable quantity of ampicillin 
IPRS, dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound to obtain a solution 
having a known concentration of about 1 mg per ml. Use the 
solution promptly after preparation.

Reference solution (b). Dissolve caffeine IPRS in reference 
solution (a) to obtain a solution containing about 0.12 mg per ml.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to. porous silica or 
ceramic, microparticles (5 pm),

- mobile phase: a mixture of 90:9 volumes of water, 
8 volumes of acetonitrile, 1 volume off M monobasic 
potassium phosphate and 0.1 ml of I M acetic acid,

- flow rate: 2 ml per minute,
- ■ spectrophotometer set at 254 nm,

- injection volume: 20 pl.

The relative retention times with reference to ampicillin for 
caffeine is about 2.0. . '.

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0.

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution.

Calculate the content of Ci6H19N3C>4S in the tablets. .

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states (1) the strength in terms of the 
equivalent amount of ampicillin (when Ampicillin Trihydrate 
is used); (2) that the tablets should be. dispersed in water 
immediately before use.

Ampicillin Sodium

H COONa

h 1 r vCH3 n”H'SAch3
H H

C16H18N3NaO4S Mol. Wt. 371.4

Ampicillin Sodium is sodium (6/?)76-(a-phenyl-D-glycyl- 
aminojpenicillinate

Ampicillin Sodium contains not less than 92.5 per cent and 
not more than 100.5 per cent of C16H]8N3NaO4S, calculated on 
the anhydrous basis.

Category. Antibacterial,

Description. A white, crystalline powder; hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ampicillin 
sodium IPRS or with the reference spectrum of ampicillin 
sodium: ; :-

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

C. A 5 per cent w/v solution gives the reactions of sodium 
salts (2.3.1).

Tests

Appearance of solution. A10.0 per cent w/v solution is clear, 
when examined immediately after preparation (2.4.1), and the 
absorbance of the solution at about 430 nm (2.4.7) is not more 
than 0.15.

pH (2.4.24). 8.0 to 10.0, determined 10 minutes after dissolution 
in a 10.0 per cent w/v solution.

Specific optical rotation (2.4.22). + 258° to + 287°, detennined 
. in a 0:25 per cent w/y solution in a 0.4 per cent w/v solution of 
potassium hydrogen phthalate.
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Related substances. Determine by liquid chromatography 
(2.4.14). . . .

NNOTE —Prepare the solutions immediately before use. 

Test solution: Dissolve 31 mg of the substance under 
examination inmobUephaseAanddilute to lO.Omlwith mobile 
phase A.

Reference solution (a). A 0.054 per cent w/v solution of 
anhydrous ampicillin IPRS in mobile phase A.

Reference solution (b). A 0.004 per cent w/v solution of 
cefradine IPRS in mobile phase A. To 5.0 ml of the solution, 
add 5.0 ml of reference solution (a).

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with mobile phase A.

Reference solution (d).To 0.2 g: of the substance under 
examination, add 1.0 ml of water. Heat the solution at 60° for 
1 hour. Dilute 0.5 ml of the solution to 50.0 ml with mobile 
phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 0.5 ml of dilute acetic 

acid, 50 ml of 0.2 Mpotassium. dihydrogen phosphate 
and 50 ml of acetonitrile, dilute to 1,000 ml with water,

B. a mixture of 0.5 ml of dilute acetic acid, 
50 ml of 0.2 M potassium dihydrdgen phosphate'and 
400 ml of acetonitrile i dilute to 1000 ml with water, 

- a gradient programme using the conditions given below, 
- flowrate: 1 mlperminute, 
- spectrophotometer set at 254 nm, 
- injection volume: 50 ul. . ... ,

Time Mobile phase A .. ; Mobile phase B
(in min) (per cent v/v) (per cent y/v) ;

o 85 . ... 15. ,
? 85 . 15 .. .

(tR+30) : 0 •. ; 100 ■
(tR+45); : 0 . . 1Q0
(tR+ 60) 85 .15.

tR is the retention time of ampicillin determined with reference 
solution (c).

Inject reference solution (b) with isocratic elution at the initial 
mobile phase composition to determine tR.-

The relative retention time with reference to ampicillin for 
ampicillin dimer is about 2.8.

Inject reference solution (b) and (d). The test is not valid 
unless in the chromatogram obtained with reference solution 
(b) the resolution between the peaks due to ampicillin and 
cefradine is not less than 3.0, if necessary adjust the ratio A:B 
ofthe mobile phase. The chromatogram obtained with reference 

solution (d) shows two peaks, due to ampicillin.and ampicillin 
dimer.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to ampicillin dimer is not more than 
4.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (4.5 per cent) and the area 
of any other secondary peak is not more than twice the area of 
the principal peak in the chromatogram obtained with reference 
solution (c) (2.0 per cent).

V,.V-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method B.

Dichloromethane. Not more than 0.2 percent w/w, determined 
by.gas chromatography (2.4.13).

Test solution. Dissolve 250. mg of the. substance under 
examination in 2.0 ml of water into a headspace vial..

Reference solution. A 0.026 per cent w/v solution of 
dichloromethane in water. Transfer 2.0 ml ofthe solution to a 
headspace vial. .............
Chromatographic system. . ■ ,

- a capillary column 30 m x0.25 mm packed with 6.0 per 
cent polycyanopropylphenyl siloxane and 94.0 per cent 
of polydimethyl siloxane (1.4 pm) (Such as DB-624),

- temperature:. ... '
column 5 0° for 10, minutes, 5 0° to 13 0° @ 12° per minute 
and hold at 13'0° for. 5. minutes.' Post. run. 220° for 
5 minutes,

- inletportatl80°anddetectorat250°, 
flame ionization detector,

- split ratio: 25:1,
- flow rate: 0.5 ml per minute using nitrogen as carrier gas.

Headspace conditions
- incubation/equilibrium temperature: 80°,
- incubation/equilibrium time: 1200 seconds,
- syringe temperature/transfer line temperature: 90°,
- injection volume: 500 pl,

Inject the reference solution and the test solution.

The test is not valid unless the relative standard,deviation for 
replicate injections is not more than 15.0 per cent

NOTE —. Can be reduced to 8.0 per cent, ..

Calculate the content of dichloromethane. ’

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). . !•=

Water (2.3.43). Not more than -2.0 per cent, determined on 0.3 g.

Assay. Determine by liquid chromatography (2.4.14). '

Solvent mixture. Mix 10 ml of 7 M monobasic potassium 
phosphate and 1 ml of 1 M acetic acid and dilute to 1000 ml 
with water.. - '
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Test solution. Transfer a weighed quantity containing about 
0 1 g of ampicillin to a 100-ml volumetric flask and dissolve in 
the solvent mixture by shaking and mixing if necessary, with 
the aid of ultrasound and dilute to 100.0 ml with the solvent 
mixture. Use the solution promptly after preparation.

Reference solution (a). Weigh a suitable quantity of ampicillin 
IPRS, dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound to obtain a solution 
having a known concentration of about 1 mg per ml. Use the 
solution promptly after preparation.

Reference solution (b). Dissolve caffeine IPRS in reference 
solution (a) to obtain a solution containing about 0.12 mg per ml.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 pm),

- mobile phase: a mixture of 90.9 volumes of water, 8 
volumes of acetonitrile, 1 volume of 1 M monobasic 
potassium phosphate, and 0.1 ml of 1 M acetic acid, 

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2,0. The relative 
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the.relative'standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C16H19N3NaO4S by multiplying the 
content ofC16H19N3O4S by 1.063.

Ampicillin Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial Endotoxins (2.2.3). Not more than 0.15 Endotoxin 
Unit per mg.

Ampicillin Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
sterilization procedure complies with the following 
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture at a temperature not 
exceeding 30°. If it is intended for use in the manufacture of 
parenteral preparations, the container should be sterile, tamper- 
evident and sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the material is 
intended for use in the manufacture of parenteral preparations.

AMPICILLIN INJECTION

Ampicillin Injection
Ampicillin Sodium Injection

Ampicillin Injection is a sterile material consisting of Ampicillin 
Sodium with or without buffering agents and other excipients. 
It is filled in a sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Inj ections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the. period 
recommended by the manufacturer.

Ampicillin Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent ofthe stated amount of ampicillin, 
C16Hl9N3O4S.

Category. Antibacterial

Usual strengths. The equivalent of 100 mg, 250 mg, 500 mg 
and 1 g of ampicillin.

Description. A white or almost white powder; hygroscopic.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powdersfor Inj ections) and with the following requirements.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ampicillin 
sodium IPRS or with the reference spectrum of ampicillin 
sodium.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

C. A 5 per cent w/v solution gives the reactions of sodium 
salts (2.3.1).

Tests
Appearance of solution. A 10 per cent w/v solution is clear, 
when examined immediately after preparation (2.4.1), and the 
absorbance of the solution at about 430 nm is not more than 
0.15.

pH (2.4.24). 8.0 to 10.0, determined 10 minutes after dissolution 
in a 10 per cent w/v solution.

Specific optical rotation (2.4.22). + 258° to + 287°, determined 
in a 0.25 per cent w/v solution in a 0.4 per cent w/v solution of 
potassium hydrogen phthalate.
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Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE —Prepare the solutions immediately before use.

Test solution. Dissolve a quantity of the injection containing 
about 27 mg of the substance under examination in mobile 
phase A and dilute to 10.0 ml with mobile phase A.

Reference solution (a). A 0.054 per cent w/v solution of 
anhydrous ampicillin IPRS in mobile phase A.

Reference solution (b). A 0.004 per cent w/v solution of 
cefradine IPRS in mobile phase A. To 5.0 ml of the solution, 
add 5.0 ml of reference solution (a).

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with mobile phase A. ,

Reference solution (d).To a quantity of the injection 
containing about 0.2 g of ampicillin, add 1.0 ml of water. Heat 
the solution at 60° for 1 hour. Dilute 0.5 ml of the solution to 
50.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 0.5 ml of dilute acetic 

acid, 50 ml of 0.2 Mpotassium.dihydrogen phosphate 
and 50 ml of acetonitrile, dilute to 1000 ml with water,

B. a mixture of 0.5 ml of dilute acetic acid, 
50 ml of 0.2 Mpotassium dihydrogen phosphate and 
400 ml of acetonitrile, dilute to 1000 ml with water, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 
- injection volume: 50 llI.

Time Mobile phase A
(in min) (per cent v/v)

0 85

tR 85

fe+30) 0

(tR+45) 0

(tR+60) 85 

tR is the retention time of ampicillin determined with reference 
solution (c).

Inj ect reference solution (b) with isocratic elution at the initial 
mobile phase composition to determine tR.

The relative retention time with reference, to ampicillin for 
ampicillin dimer is about 2.8.

Inject reference solution (b) and (d). The test is not valid 
unless in the chromatogram obtained with reference solution 
(b) the resolution between the peaks due to ampicillin and 

nm,

Mobile phase B 
(per cent v/v)

15

15
100

100

15

IP 2022

cefradine is not less than 3.0, if necessary adjust the ratio A:B 
of the mobile phase. The chromatogram obtained with reference 
solution (d) shows two peaks, due to ampicillin and ampicillin 
dimer.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to ampicillin dimer is not more than 
4:5 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (4.5 per cent) and the area 
of any other secondary peak is not more than twice the area of 
the principal peak in the chromatogram obtained with reference 
solution (c) (2.0 per cent).

A,A“Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method B.

Dichloromethane. Not more than 0.2 percent w/w, determined 
bygaschromatography(2.4.13). ■

Test Solution. Dissolve 250 mg of the substance under 
examination in 2.0 ml of water.into a headspace vial.

Reference solution. A 0.026 per cent w/v solution of 
dichloromethane in water. Transfer 2.0 ml ofthe solution to a 
headspace vial.

Chromatographic system.
- a capillary column 30 m x 0.25 mm packed with 6.0 per 

cent polycyanopfopylphehyl siloxane and 94.0 per cent 
ofpolydimethyl siloxane (1.4 pm) (Such as DB-624),

- temperature:
column 50° for 10 minutes, 50° to 130° @ 12° per minute 
and hold at 130° for 5 minutes. Post run 220° for 
5 minutes,

- inlet port at 180° and detector at 250°,
- flame ionization detector,
- split ratio: 25:,1,

. - flow rate: 0.5 ml per minute using nitrogen as carrier gas.

Headspace conditions
- incubation/equilibrium temperature: 80°,
- incubation/equilibriumtime: 1200 seconds,
- syringe temperature/transfer line temperature; 90°,
- injection volume: 500 pl,

Inject the reference solution and the test solution.

The test is not valid unless the relative standard deviation for 
replicate injections is not more than 15.0 per cent (NOTE — 
can be reduced to 8.0per cent). ■ . '

Calculate the content of dichloromethane. 1

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Bacterial Endotoxins (2.2.3). Not more than 0.15 Endotoxin 
Unit per mg of ampicillin. . ;
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Sterility (2.2.11). Complies with the test for sterility.

Water (2.3.43). Not more than 2.0 per cent, determined on 

0.3 g. . . . .

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Mix 10 ml of 7 M monobasic potassium 
phosphate and 1 ml of 7 M acetic acid and dilute to 1000 ml 
with water.

Test solution. Determine the weight of the contents of 10 
containers. Transfer a weighed quantity of the mixed contents 
ofthe 10 containers containing 0.1 g of ampicillin to a 
100-ml volumetric flask, add about 80 ml of the solvent mixture 
and dissolve by shaking and mixing if necessary, with the aid 
of ultrasound. Dilute to 100.0 ml with the solvent mixture and 
filter. Use the solution promptly after preparation.

Reference solution (a). Weigh a suitable quantity of ampicillin 
IPRS, dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound to obtain a solution 
having a known concentration of about 1 mg per ml. Use the 
solution promptly after preparation. •

Reference solution (b). Dissolve caffeine IPRS in reference 
solution (a) to obtain a solution containing about 0.12 mg per ml.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 pm),.

- mobile phase: a mixture of 90.9 volumes of water, 
8 volumes of acetonitrile, 1 volume of 7 Mmonobasic 
potassium phosphate and 0.1 ml of 7 Macetic acid,

~ flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0. The relative 
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution' (a) and the test solution.

Calculate the content of Ci6Hi9N3O4S in the injection.

Storage. Store protected from moisture, in a sterile, tamper- 
evident container sealed so as to exclude micro-organisms, at 
a temperature not exceeding 30°.

Labelling. The label states the quantity of Ampicillin Sodium 
contained in the sealed container in terms of the equivalent 
amount of anhydrous ampicillin.

Ampicillin Trihydrate

C!6H19N3O4S,3H2O Mol. Wt. 403.5

Ampicillin Trihydrate is (67?)-6-(a-phenyl-D-glycyl- 
amino)penicillanic acid trihydrate.

Ampicillin Trihydrate contains not less than 96.0 per cent and 
not more than 100.5 per cent of C16H19N3O4S, calculated on the 
anhydrous basis.

Category. Antibacterial.

Description. Awhite, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ampicillin 
trihydrate IPRS or with the reference spectrum of ampicillin 
trihydrate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Appearance of solution. Dissolve 1.0 g in 10 nil of 7 M 
hydrochloric acid and a further 1.0 g in a mixture of 3 ml of 
dilute ammonia solution.,.and 7 ml of water. Both solutions 
when freshly prepared are not more opalescent than 
opalescence standard OS2 (2.4.1).

pH (2.4.24). 3.5 to 5.5, determined in a 0.25 per cent w/v solution.

Specific optical rotation (2.4.22). + 280° to + 305°, determined 
in a 0.25 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions immediately before use.

Test solution. Dissolve 31 mg of the substance under 
examinationin mobile phase A and dilute to 10.0ml with mobile 
phase A.

Reference solution (a). A 0.054 per cent w/v solution of 
anhydrous ampicillin IPRS in mobile phase A.

Reference solution (b). A 0.004 per cent w/v solution of 
cefradine IPRS in mobile phase A. To 5.0 ml of the solution, 
add 5.0 ml of reference solution (a).
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Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobi le phase:. A. a mixture of 0.5 ml of dilute acetic acid, 

50 ml of 0.2 Mpotassium dihydrogen phosphate and 50 
ml of acetonitrile, diluted to 1000 ml with water,

B. a mixture of 0.5 ml of dilute acetic acid, 
50 ml of 0.2 M potassium dihydrogen phosphate and 
400 ml of acetonitrile, diluted to 1000 ml with water, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
~ injection volume: 50 uL

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) ■ (per cent v/v),

0 85 15

tR 85 15
(tR+30) 0 TOO
(tR+45) ■ 0 100 .
(tR+60) 85 15

tR is the retention time of ampicillin determined with reference 
solution (c).

Inject reference solution (b) with isocratic elution at the initial 
mobile phase composition to determine tR.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to ampicillin and cefradine 
•is not less than 3.0.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the-test solution, the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (c) 
(l.Opercent). ............. ■

A,A-Dimethylaniline (2.3.21), Not more than.20 ppm, 
determined by Method B.

NOTE— Test to be performed only ifN,NDimethylaniline is 
used in the synthesis.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Water (2.3.43). 12.0 per cent to 15.0 per cent, determined on 
0.1g. . .

Assay. Determine by Equid chromatography (2.4.14).

Solvent mixture. Mix 10 ml of I M monobasic potassium 
phosphate arid 1 ml of T M acetic acid and dilute to. 1000 ml 
with water.

Test solution. Transfer a weighed quantity containing about 
0.1 g of ampicillin to a 100-ml volumetric flask and dissolve in 
the solvent mixture by shaking arid mixing if necessary, with 
the aid of ultrasound and dilute to 100.0 ml with the solvent 
mixture. Use the solution promptly after preparation.

Reference solution (a). Weigh a suitable quantity of ampicillin 
IPRS, dissolve in the solvent mixture by shaking and mixing if 
necessary, with the aid of ultrasound to obtain a solution 
having a known concentration of about 1 mg per ml. Use the 
solution promptly after preparation.

Reference solution (bf. Dissolve caffeine IPRS in reference 
solution (a) to obtain a solution containing about 0.12 mg per rhl.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 pm),

- mobile phase: a mixture of 90.9 volumes of water, 
8 volumes of acetonitrile, 1 volume off M monobasic 
potassium phosphate, and 0.1 ml of I Macetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The resolution between the 
caffeine and ampicillin peaks is not less than 2.0. The relative 
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C^H^NjCtiS. .

Storage. Store at a temperature not exceeding 30°.

Alpha Amylase
Diastase

Alpha Amylase is an amylolytic enzyme or amixture of enzymes 
obtained from fungi such as Aspergillus oryzae or from a 
non-pathogenic variant of bacteria'such as Bacillus subtilis 
and with the specific activity for converting starch into dextrin 
and maltose. It may contain suitable harmless, diluents such 
as Lactose or Dibasic Calcium Phosphate.

Alpha Amylase has afnylase activity of not less than 800 Units 
which represents the number of grams of dry,, soluble maize or 
corn starch digested by 1.0 g of Alpha Amylase , under the 
conditions of the Assay.

Category. Digestive enzyme

Description. A. cream to light brown-coloured powder; 
hygroscopic.
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Tests
Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in anoyen at 105° for 1 hour.

Assay. Weigh a quantity containing 100 Units of amylase 
activity and triturate with 200 ml of buffer solution pH 6.0 (for 
bacterial amylase) or of acetate buffer pH 5.0 (for fungal 
amylase) and add sufficient buffer solution pH 6.0 or acetate 
buffer pH 5.0, as appropriate, to produce 1000.0 ml. Dilute 
10.0 ml to 100.0 ml with buffer solution pH 6.0 or acetate 
buffer pH 5.0, as appropriate,to give the test solution; filter if 
necessary (1 ml of the test solution should be capable of 
digesting about 10 jng of thy soluble maize or com starch). 
Into each of six stoppered test-tubes add 5.0. ml of starch 
substrate without touching the sides of the test-tube. Place 
the test-tubes in a water-bath maintained at 40° ± 6j 1°; When 
the temperature of the’' solution' in the tubes has reached 40°, 
add 0.35 ml, 0\4 ml, 0.45 ml, 0.5 ml, 0.55 ml and 0.6 ml ofthe test 
solution' to each of the test-tubes marked 1 to 6 respectively 
and record the time of addition. Mix thoroughly and replace 
the tubes in the water-bath. After exactly 60 minutes remove 
the tubes and cool rapidly in cold water. Add to each tube 
0.05 ml of 0.02 Miodine and mix well. Note the tube containing 
the lowest volume of test solution that does not show a bluish 
or violet tinge (if there is doubt, warm the solution slightly, 
when the colour distinction is prominent).,From this volume 
calculate the number of grams of dry soluble maize or com 
starch digested by 1.0 g of the substance under examination. 
This represents the number of Units of amylase activity per g.

Storage. Store protected from light and moisture.

Analgin
Metamizole Sodium Monphy drate; Dipyrone

C|3H16N3NaO4S,H2O ' Mol. Wt.351.4

Analgin is Sodium [W-(2,3-dihydro-l,5-dimethyl-3-oxo-2- 
phenyl-17Z-pyrazdl-4yl)-jV-methylamino]methanesulphonate 
monohydrate.

Analgin contains not less than 99.0 per cent and not more 
than 101.Oper cent of Ci ;ni6N3NaO.iS, calculated on the dried 
basis.

Category. Analgesic.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metamizole 
sodium IPRS or with the reference, spectrum of metimazole 
sodium.

B. Dissolve 50 mg in 1 ml of hydrogen peroxide solution(l 00 
vol). A blue color is produced which fades rapidly and turns 
to intense red in a few minutes.

C. Dissolve 100 mg in 1.5 ml of water in test tube and add 
some glass beads. Add 1.5 ml of dilute hydrochloric acid 
and place a filter paper wetted with a solution prepared by 20 
mg of potassium iodate in 2 ml of starch solution at the open 
end of the test tube. Heat gently, the evolving vapour of 
sulphur dioxide colours the filter paper blue. After heating 
gently for 1 min, take a glass rod with a drop of a solution 
prepared by 10 g of chromotropic acid, sodium salt in 1000 
ml of sulphuric acid and place in the opening of the tube. 
Within 10 minutes, a blue-violet colour develops in the drop 
of the reagent.

D. 0.5 ml of solution A(See tests) gives reaction (A) of sodium 
(2.3.1).

Tests

Solution A, A 5.0 per cent w/v solution in carbon dioxide free 
■ water.

Appearance of solution. Solution A is clear (2.4.1), and not 
more intensely coloured than reference solution BYS5 (2.4.1).

Acidity or alkalinity. To 5 ml of solution A, add 0.1 ml of 
phenolphthalein solution. The solution is colourless. Not 
mo re. than 0.1 ml of 0.02 M sodium hydroxide is required to 
change the colour, of the indicator to pink.

Related .substances. Determine by liquid chromatography 
(2.4.14). ,

Test solution. Dissolve 50 mg of substance under examination 
in methanol and dilute to 10.0 ml with methanol.

Reference solution (a). Dissolve 5 mg of metamizole impurity 
A IPRS in methanol and dilute to 10.0 ml with methanol.

Reference solution (b). Dissolve 5 mg of metamizole impurity 
E IPRS in methanol and.dilute to 10.0 ml with methanol.

Reference solution (c). In order to prepare metamizole impurity 
C in situ, dissolve 40 mg of substance under examination in 
methanol, dilute to .20.0 ml with methanol and boil under reflux 
for 10 minutes. Allow, to cool to room temperature and dilute 
to 20.0 ml with methanol.
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Reference solution (d). Dilute 1.0 ml of reference solution (a) 
to 100.0ml wfamethanol.

Reference solution (e). Mix 0.4 ml each of reference solution 
(a) and reference solution (b) and dilute to 20.0 ml with 
methanol.

Chromatographic system
- a stainless steel column 5 cmx4.6 mm, packed with end 

capped octadecylsilane bonded to porous silica (1.8pm), 
- mobile phase: a mixture of 28 volumes of methanol and 

72 volumes ofbuffer solution prepared by mixing 1000 
volumes of 0.6 per cent w/v solution of sodium 
dihydrogen phosphate and 1 volume of triethylamine, 
adjusted to pH 7.0 with strong sodium hydroxide 
solution.

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm, .
~ injection volume: 5pl.

14-(formylamino)-l,5-dimethyI-2-phenyI-2J3-dihydro-17Z-pyrazo 1-3- 
one,
2[(1,5-dimethyl-3-oxo-2-phenyl-2,3-di hydro - l/f-pyrazol-4- 
yl)amino]niethanesulfonic acid (4-JV-desmethylmetaniizolej,
3l,5-dimethyl-4-(methylamino)-2-phenyl-2,3-dihydro-17/-pyrazbl-3- 
one; . ■

Name Relatiye . 
retention time

Correction 
factor

Metamizole impurity A1 0.6 ■ — .

Metamizole impurity E2 0.7 1.5
Metamizole (Retention time:
about 2 minutes) 1.0 —

Metamizole impurity C3 2.9 —

Inject reference solution (e). The test is not valid unless the 
peak to valley ratio is not less than 3.0

Inject reference solution (c) and (e). Use chromatogram 
obtained with reference solution (e) to identify the peak due 
to impurities A and E, use the chromatogram obtained with 
reference solution (c) to identify the peak due impurity C.

Inject reference solution (d) and the test solution. Run the 
chromatogram 4.5 times the retention time of the principal 
peak.In the chromatogram obtained with the test solution, the 
area of any peak corresponding to metimazole impurity C is 
not more than 5 times the area, of the principal peak in the 
chromatogram obtained with reference solution (d) (0.5. per 
cent), the area of any peak' corresponding to metimazole 
impurity E is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(d) (0.15 per cent), the area of any other secondary peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (d) (0.05 
per cent). The sum of the areas of all the secondary peaks is 

not more than 5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (d) (0.5 
per cent). Ignore any peak with an area less than 0.3 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (d) (0.03 per cent).

Sulphates (2.3.17). Not more than. 0.1 per cent, dissolving 
0.15 g in water and dilute to 15.0ml with water.

Heavy metals (2.3.13). Dissolve 2 g of substance under 
examination in 20 ml of water. 12 ml of the solution complies 
with the limit test for heavy metals, Method D (20 ppm), using 
10 ml of lead standard solution (2 ppm Pb).

Loss on drying (2.4.19). 4.9 per cent to 5.3 per cent, determined 
on 1g by drying in an oven at 105°. .

Assay. Dissolve 200 mg of substance under examination in 10 
ml of 0.01 Mhydrochloric acid previously cooled in ice water 
and titrate immediately, dropwise with 0.05 M iodine. Before 
each addition of 0.05 M iodine dissolve the precipitate by 
swirling. At the end of the titration, add.2 ml of starch solution 
and titrate until the blue colour of the solution persists for at 
least 2 min. The temperature ofthe solution during the titration 
must not exceed 10°.

1ml. of 0.05 M iodine is equivalent to 0.01667 g of 
C^H^N-NaCES.

Storage. Store protected from light.

Anastrozole

C17H19N5 Mol. Wt. 293.4

Anastrozole is a,a,a',a'-tetramethyl-5-(17/-l,2,4-triazoT 
1-ylmethyl)-1,3-benzene diacetonitrile

Anastrozole contains not less than 98.0 per cent and not more 
than 102.0 per cent of CI7H19N5, calculated on the anhydrous 
basis.

Category. Anticancer.

Description. A white to off white, crystalline powder;

CA UTION — Anastrozole is cytotoxic; extra care required 
to prevent inhaling particles and exposing the skin to it.
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1 Identification
t Determine by infrared absorption spectrophotometry (2.4.6).

Compare the spectrum with that obtained with anastrozole 
IPRS or with the reference spectrum of anastrozole.

Tests
Melting range (2.4.21). 81° to 84°.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water.

Test solution. Dissolve 50 mg of the substance under 
examination in 100.0 ml of the solvent mixture.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl group (5 pm),
- mobile phase: a. mixture of 65 volumes of water, 

35 volumes of acetonitrile and 0.5 volume of 
orthophosphoric acid, adjusted to pH 3.0 with 1 M 
sodium hydroxide,

- flow rate: 1 ml per minute,
- spectrophometer set at 220 nm, 

7 - injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, area of any 
secondary peak is not more than 0.5 times the area of the 

fprincipal peak in the chromatogram obtained with the reference 
solution (0.5 per cent). The sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the 
area of the peak in the chromatogram obtained with the 
reference solution (0.1 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
£ 1-°S-

w Assay. Determine by liquid chromatography (2.4.14).

| Test solution. Dissolve 50 mg of the substance under 
examination in 100.0 ml ofthe solvent mixture. Dilute. 10.0 ml of 

t the solution to 50.0 ml with the solvent mixture.

I

Reference solution. A 0.01 per cent w/v solution of anastrozole 
IPRS in the solvent mixture:

Use the chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent..

Inject the reference solution and the test solution.

Calculate the content of CI7Hl9N5.

Storage. Store protected from light and moisture.

Anastrozole Tablets
Anastrozole Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
anastrozole, C17Hi9N5.

Usual strength. 1 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 30 minutes.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium to obtain a solution containing 0.0001 per 
cent w/v of Anastrozole.

Reference solution (a). A 0.01 per cent w/v solution of 
anastrozole IPRS in acetonitrile. Dilute 1.0 ml ofthe solution 
to 100.0 ml with the dissolution medium.

Reference solution (b). A solution containing 0.01 percent w/ 
v Qf anastrozole IPRS etnA Q.Qtyi per cent w/v oimethylparaben 
IPRS in acetonitrile. Dilute 1.0 ml ofthe solution to 100.0 ml 
with the dissolution medium,

Chromatographic system
- a stainless steel column 10 cm x 3.2 mm, packed with 

octadecylsilane bonded to multi-alkyl silica (5 pm) (Such 
as HichromRPB C18),

- mobile phase: a mixture of 70 volumes of water, 30 
volumes of acetonitrile and 0.1 volume of trifluoro 
acetic acid,
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- flow rate: 0.75 ml per minute, ■
- spectrophotometer set at 215 nm,
- injection volume: 100 pi.

Inject reference solution (b). The test is not valid unless 
the resolution between the peaks due to methylparaben and 
anastrozole is not less than 4.0,

Inject reference solution (a) and the test solution.

Calculate the content of C17Hi9N5 in the medium.

Q. Not less than 80 per cent of the stated amount of Ci7H19N5.
Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Disperse 1 tablet in 10.0 ml ofthe solvent mixture.

Reference solution. A 0.01 per cent w/v solution of anastrozole 
IPRS in the solvent mixture.

Use chromatographic system as described Under Assay.

Inject the reference solution and the test solution.

Calculate the content of C17Hi9N5 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 10 mg of Anastrozole/shake 
with 70 ml of the solvent mixture, dilute to 100.0 ml with the 
solvent mixture and filter.

Reference solution. A 0.01 per cent w/v solution of anastrozole. 
IPRS in the solvent mixture.,

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
phenyl group (5 pm),

- mobile phase: a mixture of 65 volumes of water, 35 
volumes of acetonitrile and 0.5 volume of 
orthophosphoric acid, adjusted to pH 3.0 with 1 M 
sodium hydroxide, '

- flow rate: 1.5 ml per minute,
- spectrophotometer set at-220 nm,
- injection volume: 20 pl. . . . -

Inject the reference solution. The test is nbt valid unless the 
theoretical plates is not less than 2000and tailing factor is.not 
morethan2.0.

Inject the reference solution and the test solution.

Calculate the content of Ci7H19N5 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Anticoagulant Citrate Dextrose 
Solution
ACD Solution
Anticoagulant Citrate Dextrose Solution is a sterile solution 
of Sodium Citrate, Citric Acid and Dextrose in Water for 
Injections.
Anticoagulant Citrate Dextrose Solution contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amounts of sodium citrate, C6H5Na3O7,2H2O and dextrose, 
C6Hi2O6,H2O, not less than 90.0 per cent and not more 
thanllO.O per cent of the stated amount of citric acid 
monohydrate, C6H8O7,H2O (or anhydrous citric acid, C6HgO7),. 
It contains no antimicrobial agent.

Category. Anticoagulant for storage of whole blood.

Usual strengths.
Solution A Solution

Sodium Citrate 2.20 g . 132g
Citric Acid (Anhydrous) 0.73 g. 0.4.4 g
or Citric Acid (Monohydrate) 0.80 g ■ 0.48 g
Dextrose (Monohydrate) 2.45g 1.47 g
Water for Injection 100 ml 100 ml

NOTE — 15 ml of solution A or 25 ml of solution B are to be 
usedfor 100 ml of whole blood.

Description. A clear, colourless or faintly straw-coloured liquid.

Identification
A. To 1 ml add 0.05 ml of potassium cupri-tartrate solution', 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed.
B. It gives the reactions of sodium salts (2.3.1).

C. To 2 ml (for Solution A) add 3 ml of water or to 4 ml (for 
Solution B) add 1 ml of water. The resulting solution gives 
reaction (A) of citrates (2.3.1).

Tests
pH (2.4.24). 4.5 to 5.5.
Sterility (2.2.11). Complies with the test for sterility.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).
Bacterial Endotoxins (2.2.3). Not more than 5.56 Endotoxin 
Units per ml.
Assay. For sodium citrate — Pipette 50.0 ml into a beaker and 
titrate with 1.3 Mhydrochloric acid to a pH of 1.98 ± 0.02, 
determining the end-point potentiometrically (2.4:25). Carry 
out a blanktitration with 50 ml of water.
I ml of :1.3 Mhydrochloric acid is equivalent to 0.1274 g of 
C6H5Na3O7,2H2O.
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Forcitric acid— Pipette 20.0 nil into a conical flask and 
titrate with 0.1 M sodium hydroxide using phenolphthalein 
solution as indicator.
1 ml of 0.1 Msodium hydroxide is equivalent to 0.006404 g of 
C6H8O7 or 0.007005 g of C6HgO7,H2O.

For dextrose — Determine the optical rotation ina2-dmtube 
(2.4.22). The observed rotation multiplied by 1.0425, represents 
the weight of C6H12O6,H2O in 100 ml ofthe solution.
Storage. Store protected from light in a single dose, tamper- 
evident container of colourless, transparent glass or of a 
suitable plastic material.

Labelling. The label states (1) whether the contents are 
Solution A or Solution B; (2) volume of the solution required 
per 100 ml of whole blood or the volume of the solution 
required per volume of whole blood to be collected; (3) where 
applicable, the maximum amount of blood to be collected in 
the container.

Anticoagulant Citrate Phosphate 
Dextrose Solution
CPD Solution
Anticoagulant Citrate Phosphate Dextrose Solution is a sterile 
solution of Sodium Citrate, Citric Acid, Sodium Dihydrogen 
Phosphate Dihydrate and Dextrose in Water for Injection.

Anticoagulant Citrate Phosphate Dextrose Solution contains 
not less than 95.0 per cent and not more than .105.0 per cent of 
the stated amounts of sodium citrate, C6H5Na3O7,2H2O, sodium 
dihydrogen phosphate dihydrate, NaH2PO4,2H2O and 
dextrose, C6H13O6,H2O, not less than 90.0 per cent and not 
more thanl 10.0 per cent of the stated amount of citric acid 
monohydrate, C6H8O7,H2O (or anhydrous citric acid, C6HsO7). 
It contains no antimicrobial agent.

Category. Anticoagulant for storage of whole blood.

Usual strengths. /
Sodium Citrate ’ 2.630 g
Citric Acid (Monohydrate) 0.327 g
Dextrose (Monohydrate) 2.550 g
Sodium Dihydrogen Phosphate
(Dihydrate) 0.251g
Water for Injection to 100 ml

NOTE —14 ml are to be usedfor 100 ml of whole blood.

Description. Aclear, colourless or faintly straw-coloured liquid,

Identification
A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution', 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed. '

B. It gives the reactions of sodium salts and reaction (B) of 
phosphates (2.3.1).

C. To 2 ml add 3 ml of water. The resulting solution gives 
reaction (A) of citrates (2.3.1).

Tests

pH (2.4.24). 5.0 to 6.0.

Sterility (2.2.11). Complies with the test for sterility.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Bacterial Endotoxins (2.2.3). Not more than 5.56 Endotoxin 
Units per ml. '

Assay. For sodium citrate — Dilute 25.0 ml to 100.0 ml with 
water and mix. Dilute 5.0 ml of the resulting solution to 
100.0 ml with water and mix. Transfer 1.0 ml of the solution to 
a test-tube, add 1.3 ml ofpyridine, swirl to mix, add 5.7 ml of 
acetic anhydride, mix and immediately place in a water-bath 
at 31 ° ± 0.5°. Allow the colour to develop for 35 minutes and 
measure the absorbance of the resulting solution at about 
425 nm (2.4.7) using as the blank solution 1 ml of water treated 
in the same manner. Prepare a calibration curve by measuring 
the absorbance of solutions prepared by treating in the same 
manner 1 ml quantities of suitable dilutions of a solution in 
water containing 2.5 mg per ml of C6H8O7, prepared by using 
anhydrous citric acid, previously dried for 3 hours at 90°. 
Calculate the total citrate content, as C6H8O7, in mg per ml of 
the solution under examination from the expression 0.2 C, where 
C is the concentration in pg per ml of C6H8O7, read from the 
curve.

Calculate the quantity, in mg, of C6H5Na3O7,2H2O in 1ml ofthe 
solution under examination from the expression 1.53 (A-B), 
where A is the concentration in mg per ml of total citrate as 
C6H8O7 and B is the concentration in mg per ml of free citric 
acid in the solution.

Forfree citric acid — Pipette 20.0 ml into a conical flask and 
titrate with 0.1 M sodium hydroxide using phenolphthalein 
solution as indicator.

From the volume of 0.1 Msodium hydroxide required subtract 
a volume, in ml, equal to 1.28 times the number of mg of 
NaH2PO4,2H2O present, as determined in the Assay for sodium 
acid phosphate.

1 ml ofthe remainder is equivalent to 0.007005 g of C6H8O7,H2O.

For sodium dihydrdgenphosphate dihydrate — Dilute 5.0 ml 
to 100.0 ml 'with water. Transfer 5.0 ml to a 25-ml graduated 
flask and add 10.0 ml of a 2.8 per cent w/v solution of sulphuric 
acid followed by 2.0 ml of a 2.5 per cent w/v solution of 
ammonium molybdate, mixing after each addition. Add 1.0 ml 
of aminohydroxynaphthalenesulphonic acid solution and 
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sufficient water to produce 25.0 ml, mix and keep aside at 25° 
for 10 minutes. Measure the absorbance (Ai) ofthe resulting 
solution at the maximum at. about 660 nm (2.4.7) using as the 
blank 5 ml of water treated in the same manner. Calculate the 
content of NaH2PO4,2H2O in each ml of the solution under 
examination from the absorbance (A2) obtained by 
simultaneously carrying out the operation using 5.0 ml of a 
solution of potassium dihydrogen phosphate containing 
0.11 mg of KH2PO4 per ml (C) and from the expression

22.92 CfAi/Aj).

For dextrose —• Weigh a clean, medium- porosity sintered- 
glass crucible containing a few glass beads. To 50 ml of 
potassium cupri-tartrate solution add the glass beads from 
the weighed crucible, 45 ml of water and 5.0 ml ofthe solution 
under examination. Heat the solution at such a rate that it 
begins to boil in 3.5 to 4 minutes, boil the solution for exactly 
2 minutes and filter immediately through the weighed crucible, 
taking care to transfer all the glass beads to the crucible, along 
with the precipitate. Wash the precipitate with hot water and 
then with 10 ml of ethanol (95per cent) and dry it to constant 
weight at 110°. Carry out a blank determination.

1 mg of the precipitate is equivalent to 0.000496 g of 
C6H12O6,H2O.

Storage. Store in a single dose, tamper-evident container of 
colourless, transparent glass or of a suitable plastic material, 
protected from light.

Labelling. The label states (1) the composition and volume of 
the solution; (2) volume of the solution required per 100 ml of 
whole blood or the volume of the solution required per volume 
of whole blood to be collected; (3) where applicable, the 
maximum amount of blood to be collected in the container.

Anticoagulant Citrate Phosphate 
Dextrose Adenine Solution
CPDA Solution
Anticoagulant Citrate Phosphate Dextrose Adenine Solution 
is a sterile solution of Citric Acid, Sodium Citrate, Sodium 
Dihydrogen Phosphate Dihydrate, Dextrose and Adenine in 
Water for Injections.
Anticoagulant Citrate Phosphate Dextrose Adenine Solution 
contains not less than 95.0 per cent and not more than 105.0 
per cent of the stated amounts of total Sodium, Na, Sodium 
Dihydrogen Phosphate Dihydrate, NaH2PO4,2H2O and 
Dextrose Monohydrate, C6H12O6,H2O, not less than 90.0 per. 
cent and not more than 11,0.0 per cent ofthe stated amounts of 
total Citrate, C6H5O7 and Adenine,C5H5N5. It contains no 
antimicrobial agent.

Category .Anticoagulant for storage of whole blood.

Usual strengths.
Citric Acid (Anhydrous) 0.2990 g
Sodium Citrate (Dihydrate) 2.6300 g

Sodium Dihydrogen Phosphate
(Dihydrate) 0.2510 g
Adenine 0.0275 g
Dextrose (Monohydrate) 3.1900 g

Water for Injection to 100ml

NOTE — 14 ml is to be usedfor 100 ml of whole blood. 
Description. A clear, colourless or faintly straw-coloured liquid.

Identification
A. To 1 ml add 0.05 ml of potassium cupri-tartrate solution^ 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed.

B. It gives the reaction (B) of phosphates and the reactions of 
sodiumsalts(2.3.1).

C. To 2 ml add 3 ml of water. The resulting solution gives 
reaction (A) of citrates (2.3.1).

D. In the test for adenine in the Assay, the principal peak in 
the chromatogram obtained with the test solution corresponds 
to the peak in the chromatogram obtained with reference 
solution (c). ... ■

Tests

pH (2.4.24). 5.0 to 6.0.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Bacterial endotoxins (2.2.3). Not more than 5.56 Endotoxin 
Units per ml.

Assay. For total sodium — Dilute suitably with water and 
determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.3), 
measuring at 589 nm and using sodium solution FP or sodium 
solution AAS respectively, suitably diluted with water for the 
standard solutions.

For total citrate -— Dilute 5.0 ml of the solution under 
examination to 1000.0 ml with water and mix. Transfer 1.0 ml of 
the solution to a test-tube, add 1.3 ml of pyridine, swirl to mix, 
add 5.7 ml of acetic anhydride, mix and immediately place 
in a water-bath at 31° ± 1°. Allow the colour to develop for 
33 ± 1 minutes and measure the absorbance of the resulting 
solution at about 425 nm (2.4.7), using as the blank 1 ml of 
water treated in the same manner. Prepare a calibration curve 
by measuring the absorbance of the solutions prepared by 
treating in the same manner 1 ml quantities of suitable dilutions: 
of a solution in water containing 1.0 mg per ml of C6H8O7, 
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prepared by using anhydrous citric acid, previously dried for 
3 hours at 90°. Calculate the total citrate content, as C6HgO7, in 
m" per ml of the solution under examination from the 
expression 0.2 C, where C is the concentration in pg per ml of 
C6HsO7j read from the curve.

For sodium dihydrogen phosphate dihydrate — Dilute 5.0 ml 
to 100.0 ml with water. Transfer 5.0 ml of the solution to a 
25-ml volumetric flask and add 10.0 ml of a 2.8 per cent w/v 
solution ofsulphuric acid followed by 2.0 ml of a 2.5 per cent 
w/v solution of ammonium molybdate, mixing after each 
addition. Add 1.0 ml of aminohydroxynaphthalenesulphonic 
acid solution and sufficient water to produce 25.0 ml. Mix 
and keep aside at 25° for 10 minutes. Measure the absorbance 
(A]) ofthe resulting solution at about 660 nm (2.4.7), using as 
the blank 5 ml of wafer treated in the same manner. Calculate 
the content of NaH2PO4,2H2O in each ml of the solution under 
examination from the absorbance (A2) obtained by 
simultaneously carrying out the operation using 5.0 ml of a 
solution of potassium dihydrogen phosphate containing 
0.11 mg of KH2PO4 per ml (C) using the expression

22.92 CfA/A,).

For adenine — Determine by liquid chromatography (2.4.14).

Test solution. Substance under examination.

Reference solution (a), (b) and (c) are prepared by dissolving 
weighed quantities of adenine IPRS in dilute hydrochloric 
acid in three separate volumetric flasks, diluting with the same 
solvent to volume and mixing to obtain reference solutions 
having known concentrations of about 0.25 mg, 0.275 mg and 
0.30 mg of adenine per ml respectively.

Reference solution (d). A solution containing 0.0275 per cent 
w/v each of adenine IPRS and purine in dilute hydrochloric 
acid.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with 

irregular or spherical, totally porous silica gel (10 pm) 
having a chemically bonded strongly acidic cation­
exchange coating,

- mobile phase: dissolve 3.45 g of ammonium dihydrogen 
phosphate in 950 ml of water in a 1000-ml volumetric 
flask, add 10 ml of glacial acetic acid, dilute to volume 
with water and mix,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (d) at least four times and record the 
chromatograms. The test is not valid unless the relative 
standard deviation of the peak response of adenine is not 
more than 2.5 per cent, the relative standard deviation of the 
retention time of adenine is not more than 2.0 per cent and the 
resolution factor of adenine and purine is not less than 3.0.

Inject separately the test solution and reference solution (a), 
(b) and.(c). Record the chromatograms and measure the 
responses for the major peaks. Plot the responses against the 
concentrations in mg of adenine per ml of reference solution 
(a), (b) and (c).

Calculate the quantity, in mg, of C5H5N5 in each ml of the 
solution under examination as the value read directly from the 
standard curve corresponding to the response obtained with 
the test solution.

For dextrose — Weigh a clean, medium porosity sintered- 
glass crucible containing a few glass beads. To 50 ml of 
potassium cupri-tartrate solution add the glass beads from 
the weighed crucible, 45 ml of water and 5.0 ml of the solution 
under examination. Heat the solution at such a rate that it 
begins to boil in 3.5 to 4 minutes, boil the solution for exactly 
2 minutes and filter immediately through the weighed crucible, 
taking care to transfer all the glass beads with the precipitate 
to the crucible. Wash the precipitate with hot water and then 
with 10 ml of ethanol (95 per cent) and dry it to constant 
weight at 110°. Carry out a blank determination.

1 mg of the precipitate'is equivalent to 0.000496 g of 
CeHI2O6.H2O.

Storage. Store protected from light, in single dose, tamper­
proofcontainers made of a suitable plastic material in a cool 
place.

Labelling. The label states (1) the composition and volume of 
the solution; (2) volume ofthe solution required per 100 ml of 
whole blood or the volume of the solution required per volume 
of whole blood to be collected; (3) where applicable, the 
maximum amount of blood to be collected in the container.

Apremilast

C22H24N2O7S Mol. Wt. 460.5

Apremilast is N-(2-(l-(3-ethoxy~4-methoxyphenyl)-2- 
(methylsulfonyl) ethyl)-l,3-dioxoisoindolin-4-yl) acetamide.
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Apremilast contains not less than 98.0 per cent and not more 
than 102. 0 per cent of C22H24N2O7S, calculated on the dried 
basis.

Category. Anti-inflammatory.

Description. A white to pale yellow powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with apremilast 
IPRS or with the reference spectrum of apremilast.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 20 mg-of the substance under 
examination inlOO.Omlof acetonitrile.

Reference solution (a). A solution containing 0.02 per cent 
w/v of apremilastIPRS and 0.0001 per cent w/v of apremilast 
impurity B ((S)-4amino-2(l-(3-ethoxy-4-methoxyphenyl)-2- 
(methylsulfonyl)ethyl)isoindoline-l,3-dione) IPRS in 
acetonitrile.

Reference solution (b). A 0.003 per cent w/v solution of 
apremilast IPRS in acetonitrile. Dilute 1.0 ml of the solution 
to 50.0 ml with acetonitrile. .

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl group bonded to porous silica (5 pm) (Such as 
Zorbax SB phenyl),

- mobile phase: A. a 0.05 per cent v/v solution of 
trifluoroacetic acid,

B. a mixture of 70 volumes of acetonitrile, 
30 volumes of methanol and 0.05 volume of 
trifluoroacetic acid,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm, .
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) ' (per cent v/v)

0.01 95 5
30 10 90

45. 10 90

.. 45.1 . 95 ■ 5
50 95 5 .

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to apremilast impurity B 
and apremilast is not less than 1.5 in the chromatogram 
obtained with reference solution (a), the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is notmore than 10.0 per cent in the chromatogram 
obtained with reference solution (b).

Inject reference solution (b) and the test solution. In the 
chromatogram obtained, with test solution, the area of any 
peak corresponding to apremilast impurity B, multiplied by 
correction factor 1.54, is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.15 per cent), the area of any other secondary 
peak is not more than 0.33 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (b) (0.1 
per cent) and the sum of the areas of all the secondary peaks 
is not more than 1.67 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.17 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Chiral purity. Determine by liquid chromatography (2.4.14),

Test solution. Dissolve 50 mg of the substance under 
examination in 10 ml of methanol and dilute to 25.0 ml with 
methanol.

Reference solution. A solution containing 0.2 per cent w/v of 
apremilastIPRS and 0.001 per cent w/v of apremilastR-isomer 
IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

cellulose tris (3,5-dimethylphenylcarbamate) bonded to 
porous silica (10 p.m) (Such as Chiralcel OD),

- column temperature: 40°,
- mobile phase: a mixture of 60 volumes of hexane, 20 

volumes of isopropanol and 20 volumes of ethanol,
- flow rate: 1 ml per minute, 

- spectrophotometer set at 230 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to apremilast //-isomer and 
S'- isomer is not less than 1.5.

Inject the test solution. The area of any peak corresponding 
to //-isomer is not more than 0.5 per cent,.calculated.by area 
normalization.

Acetic acid content. Not more than 0.5 per cent.:

Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes , of acetonitrile and 50 volumes 
of water-.
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Test solution. Dissolve 50 mg of the substance under 
examination in 25.0 ml ofthe solvent mixture.

Reference solution. A 0.025 per cent w/v solution of sodium 
acetate trihydrate in the solvent mixture. Dilute 5.0 ml ofthe 
solution to 50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

polyvinyl alcohol with quarternary ammonium groups 
(5 pm) (Such as Metrosep A Supp-5),

- mobile phase: a solution of 1.5 mM sodium carbonate 
containing 0.3 mM sodium bicarbonate,

- flow rate: 0.7 ml per minute,
- conductivity detector,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CH3COOH by multiplying the content 
ofC2H9NaO5 with 0.44.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 1.0 percent, determined 
on 1.0 g by drying in an oven at 105°. for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in 100.0 ml of acetonitrile.

Reference solution. A 0.01 per cent w/v solution of apremilast 
IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl group bonded to porous silica (5 pm) (Such as 
Zorbax SB phenyl),

- mobile phase: a mixture of 50 volumes of acetonitrile, 
50 volumes of water and 0.05 volume of trifluorbacetic 
acid,

~ flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injectionvolume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.

Calculate the content of C32H24N2O7S.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

APREMILAST TABLETS

Apremilast Tablets
Apremilast Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of apremilast, 
C22H24N2O7S. ' ' ■ '

Usual strengths. 10 mg; 20 mg and 30 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of phosphate buffer prepared by dissolving 
3.4 g of monobasic sodium phosphate in 100 ml of water, 
adjusted to pH 6.8. with 1 M sodium hydroxide, add 5 g of 
sodium lauryl sulphate, mix.
Speed and time. 75 rpm and 30 minutest

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Solvent mixture. 95 volumes of acetonitrile and 5 volumes of 
water.

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium.

Reference solution. Dissolve a quantity of apremilast IPRS 
in the solvent mixture, and dilute with the dissolution medium 
to obtain a solution having similar concentration to the test 
solution.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 pm),
- mobile phase: a mixture of 50 volumes of acetonitrile, 

50 volumes of water and 1 volume of trifluoroacetic 
acid,

- flow rate: 1 ml per minute,
— spectrophotometer set at 230 nm, .
- injection volume: 25 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H24N2O7S in the medium.

Q. Not less than 70 per cent of the stated amount of 
C22H24N2O7S.

Related substances. Determine by liquid chromatography 
(2.4.14).
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Solvent mixture. 95 volumes of acetonitrile and 5 volumes of 
water.

Test solution. Disperse a quantity of the powdered tablets 
containing 20 mg of Apremilast in 5 ml of water and add 75 ml 
of the solvent mixture, sonicate for 20 minutes and dilute to 
100.0 ml with the solvent mixture, centrifuge and use the clear 
supernatant liquid.

Reference solution (a). A 0.01 per cent w/v solution of 
apremilast IPRS in the solvent mixture. Dilute 1.0 ml ofthe 
solution to 100.0 ml with the solvent mixture.

Reference solution (b). A solution containing 0.01 per cent 
w/v of apremilast impurity B ((S)-4 amino -2(l-(3-ethoxy-4- 
methoxyphenyl)-2-(methylsulfonyl)ethyl)isoindoline-1,3- 
dione) IPRS and 0.02 per cent w/v of apremilast IPRS in the 
solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl group bonded to porous silica (5 gm) (Such as 
Zorbax SB Phenyl),

- sample temperature: 10°,
- mobile phase: A. a 0.05 per cent v/v solution of trifluoro­

acetic acid,
B. a mixture of 70 volumes of acetonitrile, 

3 0 volumes of methanol and 0.025 vo lume of trifluoro­
acetic acid,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,

, ' - spectrophotometer set at 230 nm,
- injection volume: 10 gL

Time Mobile phase A Mobile phase B
(in min.) .(per cent v/v) (per cent v/v)"

0 95 5 ■

30 10 90

45 10 90

45.1 ' ' 95' 5

50 95 5

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to apremilast impurity B 
and apremilast is not less than 1.5 in the chromatogram 
obtained with reference solution (b), the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 10.0 per cent in the chromatogram 
obtained with reference solution (a).

Inject reference solution (a) and the test solution, in the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to apremilast impurity B is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent), the area of any other 

secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.5 
per cent) and the sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Disperse one tablet in 5 ml of water, add 75 ml of 
acetonitrile, sonicate for 30 minutes and dilute to 100.0 ml 
with acetonitrile. Centrifuge and dilute a suitable volume of 
the supernatant liquid with:95 per cent v/v of acetonitrile to 
obtain a solution having similar concentration to the reference 
solution.

Inject the reference solution and the test solution.

Calculate the content of C22H24N2O7S in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2;4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 5 mg of Apremilast in 5 ml of water 
and add 75 ml of acetonitrile, sonicate for 10 minutes and 
dilute to 100.0 ml with acetonitrile, centrifuge and use the 
clear supernatant liquid.

Reference solution. A 0.005 per cent w/v solution of apremilast 
IPRS in 95 per cent v/v of acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl group bonded to porous silica (5 gm) (Such as 
Zorbax SB Phenyl),

- mobile phase.: a mixture of 10 volumes of water, 10 
volumes of acetonitrile and 0,01 volume of 
trifluoroacetic acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 10 gl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0.per cent,

Inject the reference solution and the test solution.

Calculate the content of C22H24N2O7S in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.
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Aprepitant

C23H2IF7N4O3 Mol. Wt: 534.4

Aprepitant is 377-l,2,4-triazol-3-one, 5-[[(27?,3S)-2-[(ll?)-l-[3,5- 
bis(trifluoromethy l)pheny 1] ethoxy] -3 -(4-fluorophenyl)-4- 
morpholinyl]methyl]-l,2-dihydro.

Aprepitant contains not less than 98.0 per cent and not more 
than 102.0 per cent of calculated on the
anhydrous and solvent-free basis.

Category. Antiemetic.

Description. Awhite to off-white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aprepitant 
IPRS or with the reference spectrum of aprepitant,

B. In the. Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Specific optical rotation (2.4.22). + 66.0° to + 71.0°, determined 
in a 1.0 per cent w/v solution in methanol.

S,R,S-Enantiomer (if present). Determine by liquid 
chromatography (2.4.14).

Perform this test if this impurity is possible from the 
manufacturing process.

Test solution^ Dissolve 50 mg of the substance under 
examination in 100.0 ml of mobile phase.

Reference solution. A 0.008 per cent w/v solution of aprepitant 
IPRS and 0.008 per cent w/v.solution of aprepitant related 
compoundB IPRS (S&S-Enantiomer: 3-[[(2S ,37? )-2-[(S)-l- 
[3,5-B is(triflubrbmethyl)phenyl] ethoxy]-3-(4-fluorophenyl) 
moipholino]methyl]-\H-1,2,4-triazol-5(4//)-one IPRS) in mobile 
phase.

Chromatographic system
•- a stainless steel column 25 cm x 4.6 mm, packed with 

amylose tris-3,5-dimethylphenylcarbamate coated to 
porous spherical silica particles (5-10 pm),

- mobilephase: 90 volumes of hexane and 10 volumes of 
ethanol,

- flow rate: 0.5 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the enantiomer peaks is more than 2.0. 
(The elution order is the S,R,S-enantiomer followed by 
aprepitant peak, which is R,S,R-enantidrher).

Inject the test solution. The area of S,R,S-enantiomer peaks 
are not more than 0.10 per cent, calculated by area 
normalization.

Related substances. Determine by liquid chromatography 
(2.4.14). .

Solvent mixture. Equal volumes of acetonitrile and dilute 
orthophosphoric acid prepared by dissolving 1 ml of 
orthophosphoric acid in 1000 ml of water.

Test solution. Dissolve 0.2 g of the substance under 
examination in 100.0 ml ofthe solvent mixture and sonicate.

Reference solution (a). A 0.0003 per cent w/v solution of 
aprepitant IPRS in solvent mixture.

Reference solution (b). Dilute reference solution (a) to obtain 
a 0.0001 per cent w/v solution of aprepitant IPRS in solvent 
mixture.

Reference solution (c). A 0.2 per cent w/v solution of 
aprepitant IPRS and 0.0003 per cent w/v solution of desfluoro 
aprepitant IPRS (5-[[(2R ,3S )-2-[(R)-I-[3,5-Bis(trifluoro- 
methyl)phenyl] ethoxy]-3-phenylmorpholino] methyl]-2H - 
1,2,4-triazbl-3(4H)-oneIPRS) in solvent mixture and sonicate.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 35°,
- mobile phase: A. a solution prepared by dissolving 1 ml 

of orthophosphoric acid in 1000 ml of water,
B. acetonitrile,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 58 42

25 58 42

45 . 30 70

50 30 . 70 ,

50.1 58 42

55 58 42
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Name Relative
_______________________________________retention time 

Desfluoro aprepitant_________________________0.85
Aprepitant 1.0

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to desfluoro aprepitant and 
aprepitant is not less than 3.0, signal to noise ratio for the 
principal peak is not less than 10.0 with reference solution (b). 
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of the 
peak due to desfluoro aprepitant is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.15 per cent) and the area of any other secondary 
peak is not more than 0.67 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent). The sum bf areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent). Ignore any peak with an area less than 0.33 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).
Water (2.4.43). Not more than 0.5 per cent, determined on 
1.0 g.
Assay. Determine by liquid chromatography (2.4.14).
Solvent mixture. Equal volumes of acetonitrile and dilute 
orthophosphoric acid prepared by dissolving 1 ml of 
orihophosphoric acid in 1000 ml of 'water.
Test solution.. Dissolve 20 mg of the substance under 
examination in 100.0 ml of solvent mixture and sonicate.

Reference solution. A 0.02 per cent w/v solution of aprepitant 
IPRS in solvent mixture and sonicate.
Chromatographic system

a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

■ column temperature: 35°,.
- mobile phase: 48 volumes of acetonitrile and 52 volumes 

of dilute orthophosphoric acid, prepared by dissolving 
1 ml of orthophosphoric acid in 1000 ml olwater,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, and the relative standard 
deviation for replicate injections is not more than 0.73 per 
cent.

Inject the reference solution and the test solution.
Calculate the content of C23H2iF7N4O3.
Storage. Store protected from moisture and light, at a 
temperature not exceeding 30°.

Aprepitant Capsules
Aprepitant Capsules contain not less than 95.0 per cent and 
not more than 105.0 per cent ofthe stated amount of aprepitant, 
C23H21F7N4O3.

Usual strengths. 40 mg; 80 mg; 125 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with that of reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 2.2 per cent w/v solution of sodium dodecyl 
sulphate in water,
Speed and time. 100 rpm and 20 minutes.
Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2,4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution.Dissolve a quantity of aprepitant IPRS 
in minimum quantity of methanol and fruther. dilute with 
dissolution medium to obtain a solution of known 
concentration similar to the expected concentration of the 
test solution.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: equal volumes of acetonitrile and dilute 

orthophosphoric acid prepared by dissolving 1 ml of 
orthophosphoric acid in 1000 ml of water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent

Inject the reference solution and the test solution.

Q. Not less than 80 per cent of the stated amount of 
C23H21F7N4O3.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of acetonitrile and : dilute 
orthophosphoric acid prepared by dissolving 1 ml of 
orthophosphoric acid in 1000 ml of water.
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Test solution. Disperse a quantity of the mixed contents of 20 
capsules containing 0.12 g of Aprepitant in 150 ml of solvent 
mixture, sonicate for about 10 minutes with intermittent 
shaking, cool and dilute to 200.0 ml with solvent mixture. 
Filterthrough a 0.45 pm nylon filter.

Reference solution(a). A 0.00012 per cent w/v solution of 
aprepitant IPRS in solvent mixture.

Referencesolution(b). A 0.06 per cent w/v solution of 
aprepitant IPRS and 0.00012 per cent w/v solution of desfluoro 
aprepitant IPRS (5-[[(2R,3S)-2-[(R)-l-[3,5-Bis(trifluoro- 
methy I)phenyl]ethoxy]-3-phenylmorpholino] methyl]-2H - 
1,2,4-triazol-3(4H)-one IPRS) in the solvent mixture.

Chromatographic system
- - a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 35°,
- mobile phase: A. a mixture of 5 volumes of acetonitrile 

and 95 volumes of dilute orthophosphoric acid, 
prepared by dissolving 1 ml of orthophosphoric acid in 
1000 ml of water,

B. amixture of 95 volumes of acetonitrile 
and 5 volumes of dilute orthophosphoric acid, prepared 
by dissolving 1 ml of orthophosphoric acid in 1000 ml 
of water,

- a gradient programme using the conditions given below, 
- ■ flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: lOpl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 60 40
20 58 42
25 35 65
33 35 65

33.1 60 40
38 60 40

Name Relative
retention time

Desfluoro aprepitant . 0.85
Aprepitant 1.0
Aprepitant diastereomers (R,R,R and R,S,S) 1.3

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to desfluoro aprepitant and 
aprepitant is not less than 3.0 with reference solution (b):

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with'reference solution (a) (0.2 

per cent). The sum of areas of all the secondary peaks is not 
more than the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity ofthe mixed contents of 20 
capsules containing 100 mg of Aprepitant in 75 ml of mobile 
phase, sonicate for about 20 minutes with intermittent shaking, 
cool and dilute to 100 ml with the mobile phase. Dilute 5.0 ml of 
the solution to 100.0 ml with the mobile phase. Filter through 
a 0.45 pm nylon filter.

Reference solution. A 0.005 per cent w/v solution of aprepitant 
IPRSin mobile phase.

Chromatographic system
■ a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
~ mobile phase: 45 volumes of acetonitrile and 55 volumes 

of dilute orthophosphoric acid,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 210 nm,
~ injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C23H2iF7N4O3 in the capsules.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Aprotinin

Arg-Pro-Asp-Phe-Cys-Leu-Glu-Pro-Pro-Tyr-Thr-Gly-Pro-Cys-Lys-Ala-Arg-lle-lle-Arg ---------------- 1 I

Al a-Arg-Cys-G!y-GIy-T yr-Val-Phe-Thr-GIn-Cys-Leu-Gly-AIa-Ly  s-Ala-Asn-T yr-Phe-Tyr

Ly s-Arg-Asn-Asn-P he-Ly s-Se r-Ala-G 1 u-Asp-Cys-Met-Arg-T  hr-Cy s-Gly-Gl y-A la

C284H432N84O79S7 Mol. Wt. 6511.4

Aprotinin is a polypeptide consisting of a chain of 58 amino 
acids. It inhibits stoichiometrically the activity of several 
proteolytic enzymes such as chymotrypsin, kallikrein, plasmin 
and trypsin.

Aprotinin contains not less than 3.0 IU of aprotinin activity 
per mg, calculated on the dried basis.
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Category. Antifibrinolytic.

Production

The animals from which aprotinin is derived must fulfil the 
requirements for the health of animals suitable for human 
consumption. The method of manufacture is validated to 
demonstrate that the product if tested, would comply with the 
following tests.

Description. An almost white hygroscopic powder.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. Amixture of 80 volumes of uvz/er, 100 volumes 
of glacial acetic acid containing 10 per cent w/v of sodium 
acetate.

Solution A. Prepare a solution of the substance under 
examination containing 15 IU per ml, calculated from the 
activity stated on the label.

Test solution. Use solution A.

Reference solution. Dilute aprotinin solution in water to 
obtain a concentration of 15 IU per ml.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in air and spray with a 
solution of 0.1 g of ninhydrin in a mixture of 6 ml of a 1.0 per 
cent w/v solution of cupric chloride, 21 ml of glacial acetic 
acid and 70 ml of ethanol (95 per cent). Dry the plate at 60°. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the spot in the chromatogram 
obtained with the reference solution.

B. Determine the ability of the substance under examination 
to inhibit trypsin activity using the following method.

Test solution. Dilute 1 ml of solution A to 50 ml with buffer 
solution pH 7.2.

Trypsin solution. Dissolve 10 mg of trypsin in 0.002 M 
hydrochloric acid and dilute to 100.0 ml with 0.002 M 
hydrochloric acid.

Casein solution. Dissolve 0.2 g of casein in buffer solution 
pH 7.2 and dilute to 10 0.0 ml with buffer solution pH 7.2.

Precipitating solution. Amixture of 1 volume of glacial acetic 
acid, 49 volumes of wa ter and 50 volumes of ethanol (95 per 
cent). .■ j

Mix 1 .ml of the test solution with 1 ml of the trypsin solution. 
Allow to stand for 10 minutes and add 1 ml of the casein 
solution. Incubate at 35° for 30 minutes. Cool in iced water 
and add 0.5 ml ofthe precipitating solution. Shake andallow 
to stand at room temperature for 15 minutes. The solution is
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cloudy. Carry out a blank test under the same conditions using 
buffer solution pH 7.2 instead ofthe test solution. The solution 
is not cloudy.

Tests

Appearance of solution. Solution A is clear (2.4.1).

Absorbance. Not more than 0.8 at the absorption maxima at 
277 nm (2.4.7), determined on a solution of the substance 
under examination containing 3.0 IU per ml.

Histamine (2.2.7). Not more than 0.2 pg of histamine base per 
3IU.

Des-Ala-aprotinin and des-Ala.-des-GIy-aprotinin. Determine 
by capillary zone electrophoresis (2.4.32).

Test solution. Prepare a solution of the substance under 
examination in water containing not less than 1 IU per ml.

Reference solution. Dilute aprotinin solution IPRS in water 
to obtain the same concentration as the test solution.

Chromatographic system
- a capillary column 45 to 60 cm x 75 pm, packed with 

.uncoated fused silica,
- temperature: 25°,
- CZE buffer: dissolve 8.21 g of potassium dihydrogen 

phosphate in 400 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid, dilute to 500.0 ml with water,

- spectrophotometer set at 214 nm,
- injection: under pressure or vacuum,
- migration: apply field strength of 0.2 kV/cm.

For identification of impurities, use the electropherogram 
supplied with aprotinin solution and the electropherogram 
obtained with the reference solution to identify the peaks 
corresponding to aprotinin impurities A and B.

The relative migration time with reference to aprotinin 
(migration time: about 22 minutes) for aprotinin impurity Ais 
about 0.98 and for aprotinin impurity B is about 0.99.

Between-run, rinse the capillary for at least 1 minute with 
filtered 0.1 M sodium hydroxide and for 2 minutes with the 
CZE buffer.

Inject the reference solution. Run the electropherogram for 
about 30 minutes. The test is not valid unless the resolution 
between the peaks corresponding to aprotinin impurities A 
and B is not less than 0.8 and between the peaks corresponding 
to aprotinin impurity B and aprotinin is not more than 0.5 and 
the height of the principal peak is not less than 1000 times the 
height of the baseline noise.

Inject the test solution. The area of any peak corresponding 
to aprotinin impurity Ais not more than 8.0 per cent and the 
area of any peak corresponding to aprotinin impurity B is not 
more than 7.5 per cent, calculated by area normalization.
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Pyroglutamyl-aprotinin and related compounds. Determine 
by liquid chromatography (2.4.14).

Test solution. Prepare a solution of the substance under 
examination in mobile phase A containing about 5 IU per ml.

Reference solution. Dissolve the contents of a vial of 
aprotinin for system suitability IPRS in 2.0 ml of mobile phase 
A.
Chromatographic system

- a stainless steel column 7.5 cm x 7.5 mm, packed with 
strong cation-exchange silica (10 pm),

. - column temperature: 40°,
- mobile phase: A. dissolve 3.52 g of potassium 

dihydrogen phosphate and 7.26 g of disodium hydrogen 
phosphate dihydrate in 1000 ml of 'water,

B. dissolve 3.52 g of potassium 
dihydrogen phosphate, 1.26 g of disodium hydrogen 
phosphate dihydrate and 66.07 g of ammonium sulphate 
in 1000 ml of water,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm, 
- injection volume: 40 pl.

32 92 8

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 92 8
21 64 . 36
30 0 100

The relative retention time with reference to aprotinin (retention 
time: about 17 to 20 minutes) for aprotinin impurity C 
(pyroglutamaylaprotinin) is about 0.9.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks corresponding to aprotinin 
impurity C and aprotinin is not less than 1.5 and the tailing 
factor is not more than 2.0 for the principal peak.

Inject the test solution. The area of the peak corresponding to 
aprotinin impurity C is not more than 1.0 per cent. The area of 
any other secondary peak is not more than 0.5 per cent. The 
sum of areas of all the secondary peaks other than aprotinin 
impurity C is not more than 1.0 per cent, calculated by area 
normalization.

Aprotinin oligomers. Determine by size-exclusion 
chromatography(2.4.16).

Test solution. Prepare a solution of the substance under 
examination in water containing about 5 IU per ml.
Reference solution. Treat the substance under examination to 
obtain about 2.0 per cent aprotinin oligomers, (heat freeze- 
dried aprotinin at about 110° for about 4 hours, then dissolve 
in water to obtain a concentration of about 5 IU per ml).

Chromatographic system
- 3 column coupled in series 30 cm x 7.8 mm, packed with 

hydrophilic silica gel of a grade suitable for fractionation 
of globular proteins in the relative molecular mass range 
of20 000 to 10 000 000 (8 pm),

- mobile phase: a mixture of 20 volumes of acetonitrile, 
20 volumes of glacial acetic acid and 60 volumes of 
water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 277 nm,
- injection volume: 100 pl.

The relative retention time with reference to aprotinin monomer 
(retention time: about 25 minutes) for aprotinin dimer is about 
0.9.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks corresponding to aprotinin dimer 
and monomer is not less than 1.3 and the tailing factor of the 
peak corresponding to aprotinin monomer is not more than 
2.5.

Inject the test solution. Run the chromatogram for about 
40 minutes. The sum of all the oiligomers is not more than 
1.0 per cent, calculated by area normalization.

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
on 0.1 g by drying in vacuum.

Assay. The estimated activity is not less than 90 per cent and 
not more than 110 per cent of the activity stated on the label.

The inhibiting activity of aprotinin is expressed in IU. 1 IU 
inhibits 50 per cent ofthe enzymatic activity of 2 microkatals 
of trypsin. The activity of aprotinin is determined by measuring 
its inhibitory action on a solution of trypsin of known activity. 
The inhibiting activity of the aprotinin is calculated from the 
difference between the initial activity and the residual activity 
of the trypsin.

Use a reaction vessel with a capacity of about 30 ml, provided 
with the following options: 
— device that will maintain a temperature of 25°, 
— a stirring device (Such as magnetic stirrer),
— a lid with 5 holes for accommodating the electrodes, the 

tip of a burette, a tube for the admission of nitrogen and
the introduction of the reagents.

An automatic or manual titration apparatus may be used. In 
the latter case the burette is graduated in 0.05 ml and the pH 
meter is provided with a wide reading scale and glass and 
calomel or glass-silver-silver chloride electrodes. .

Test solution. ^Prepare a solution of the substance under 
examination in; 0.0015 M borate buffer solution pH 8.0 to 
contain 1.67 IU per ml (about 0.6 mg (m mg) per ml).

Trypsin solution:. Prepare a solution of trypsin containing about 
0.8 microkatals per ml (about 1 mg per ml), using 0.001 M
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hydrochloric acid. (Use a freshly prepared solution and keep 
in iced water).

Trypsin and aprotinin solution. To 4.0 ml of the trypsin 
solution, add 1.0 ml ofthe test solution. Dilute immediately to 
40.0 ml with 0.0015 M borate buffer solution pH 8.0. (Allow 
to stand at room temperature for 10 minutes and then keep in 
iced water. Use within 6 hours of preparation).

Dilute trypsin solution. Dilute 0.5 ml ofthe trypsin solution to 
10.0 ml with 0.0015 M borate buffer solution pH 8.0. (Allow 
to stand at room temperature for 10 minutes.and then keep in 
iced water).

Maintain an atmosphere of nitrogen in the reaction flask and 
stir continuously; introduce 9.0 ml of 0.0015 Mborate buffer 
solution pH 8.0 and 1.0 ml of a freshly prepared 0.69 per cent 
w/v solution of benzoylarginine ethyl ester hydrochloride, 
adjusted to pH 8.0 with 0.1 Msodium hydroxide. When the 
temperature has reached equilibrium at 25°, add 1.0 ml ofthe 
trypsin and aprotinin solution and start a timer. Maintain at 
pH 8.0 by the addition of 0.1 Msodium hydroxide and note 
the volume added every 30 seconds. Continue the reaction 
for 6 minutes. Determine the number of ml of 0.1 M sodium 
hydroxide used per second (ni ml). Carry out, under the same 
conditions, a titration using 1.0 ml of the dilute trypsin 
solution. Determine the number of ml of 0.1 M sodium 
hydroxide used per second (n2 ml).

Calculate the aprotinin activity in IU per mg using the following 
expression:

4000(2«2-«i) 
m

If intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins.

Bacterial endotoxins (2.2.3). Not more than 0.14 Endotoxin 
Units per IU of aprotinin.

Storage. Store protected from light and moisture.

Labelling. The label states the number of IU of aprotinin 
activity per mg and where applicable, that the substance is 
suitable for use in the manufacture of parenteral preparations.

Aprotinin Injection
Aprotinin Injection is a sterile solution of Aprotinin in Water 
for Injection that also contains Sodium Chloride. One 
Aprotinin Unit is equivalent to 1800 Kallikrein Inhibition Units 
(K.I.U.)

Aprotinin Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent ofthe stated amount of aprotinin, 
C284H432N84O79S7, expressed in K.I.U. per ml.

Usual strength. 20000 K.I.U. per ml. <

Identification

In the limit of A-Pyroglutamyl-Aprotinin and Related 
compounds, the: principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
pH (2.4.24). 4.5 to 6.5. .

Limit of V-Pyroglutamyl-Aprotiniii and Related compounds.
Determine by liquid chromatography (2.4.14).

Test solution. Dilute a suitable volume of the injection with 
mobile phase A to obtain a solution containing 5 Aprotinin 
units per ml.

Reference solution. Dissolve a suitable quantity of aprotinin 
system suitability IPRS in mobile phase A to obtained a 
solution containing 5 Aprotinin units per ml.

Chromatographic system
- a stainless steel column 7.5 cm x 7.5 mm, packed with a 

strong cation exchange resin with sulfopropyl groups 
bonded to porous silica (5 pm) (Such as Supelcosil 
LC-SCX),

- column temperature: 40°,
- mobile phase: A. a buffer solution prepared by 

dissolving 3.52 g of monobasic potassium phosphate 
and 7.26 g of dibasic sodium phosphate in 1000 ml of 
water,

B. a buffer solution prepared by 
dissolving 3.52 g of monobasic potassium phosphate, 
7.26 g of dibasic sodium phosphate and 66.07 g of 
ammonium sulphate ml 000 ml oi water,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 40 pl.-

Time' Mobile phase A Mobile phase
(in min.) (per cent v/v) (per cent v/v

0 -92 8
21 . . 64 36
30 0 100 <

31 92. : 8 ■
40 92 8

The relative retention time with reference to aprotinin for N- 
pyroglutamyl-aprotinin is about 0.9.

Inject the reference solution; The test is not valid unless the 
resolution between the peaks due to A-pyroglutamyl-aprotiniri 
and aprotinin is not less than 1.0 and the tailing factor is not 
more than 2.0 for aprotinin peak.
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Inject the test solution. The area of any peak corresponding 
to jV-pyroglutamyl-aprotinin is not more than 1.0 per cent, the 
area of any other secondary peak is not more than 0.5 per cent 
and the sum of the areas of all the secondary peaks other than 
jV-pyroglutamyl-aprotinin, is not more than 1.0 per cent, 
calculated by area normalization.

High molecular weight proteins. Determine by liquid 
chromatography (2.4.14).

Test solution. Dilute a suitable volume ofthe injection in water 
to obtain a solution containing 5. Aprotinin Units per ml.

Reference solution. A solution containing 5 Aprotinin Units 
per ml with about 2 per cent w/v of aprotinin oligomers. 
(NOTE ■— This solution can be obtained by heating 
lyophilized aprotinin at 112°for about 2 hours and dissolving 
the solid at the specified concentration in water).

Chromatographic system
- a series of three stainless steel column 30 cm x 7.8 mm, 

packing having the capacity to separate dextrans by 
molecular size over a range of4,000 to 500,000 Da (Such 
as TSK gel Ultra SW Aggregate),

- mobile phase: a mixture of 20 volumes of acetonitrile, 
20 volumes of glacial acetic acid and 60 volumes of 
water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 100 pl.

The relative retention times with reference to aprotinin for 
dimer is about 0.9.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to dimer and aprotinin is 
not less than 1.3 and the tailing factor is not more than 2.5 for 
aprotinin peak.

Inject the test solution. The sum of the areas of all the peaks 
with retention time less than that of aprotinin monomer is not 
more than 1.5 per cent, calculated by area normalization.

Content of sodium chloride. 42.5 to 47.5 mg.

Dilute 5.0 ml ofthe injection with 50.0 ml with water. Add 10 ml 
of 25 per cent v/v of nitric acid. Titrate with 0.1 M silver 
nitrate, determining the endpoint potentiometrically (2.4.25. 
Carry out a blank titration.

1 ml of 0.1 Msilver nitrate is equivalent to 0.005844 g of NaCl.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Bacterial endotoxins (2.2.3). Not more than 0.14 Endotoxin 
Units per aprotinin unit.

Sterility (2.2.11). Complies with the test for sterility.

Assay.

NOTE Prepare the solutions immediately before use.

APROTININ INJECTION

Solvent mixture. Dissolve 0.93 g of boric acid in 900 ml of 
water, adjusted to pH 8.0 with sodium hydroxide and dilute to 
1000.0 ml. with water. Dilute 10.0ml ofthe solution to 100.0ml 
with water.

Test solution. Dilute a suitable volume of the injection with 
the solvent mixture to obtain a solution containing 1.67 
Aprotinin Units per ml.

Reference solution (a). A solution containing 4300 Trypsin 
Units per ml of trypsin crystallized IPRS in 0.00IM 
hydrochloric acid. Use a freshly prepared solution, and store 
in ice-water.

Reference solution (bf -Dilute 4.0 ml of reference solution (a) 
and 1.0 ml of the test solution to 40.0 ml with the solvent 
mixture. Allow to stand the solution at room temperature for 
10 minutes and then keep in ice-water. Use the solution within 
6 hours of preparation.

Reference solution (c). Dilute 0.5 ml of reference solution (a) 
to 10.0 ml with the solvent mixture. Allow to stand the solution 
at room temperature for 10 minutes then store in ice-water.

Reference solution (d). A 0.69 per cent w/v solution of N- 
benzoyl-L-arginine ethyl ester hydrochloride in the solvent 
mixture. Use the solution within 2 hours.

Dilute 1.0 ml of reference solution (d) with 9.0 ml of the solvent 
mixture in a jacketed-glass vessel with a capacity of about 30 
ml and containing a stirring device. The lid of the reaction 
vessel should contain five holes to accommodate the 
electrodes, the tip of a burette, a tube for the admission of 
nitrogen, and the introduction of reactants. An automated or 
manual titration apparatus may be used. Adjusted to pH 8.0 
with 0.1M sodium hydroxide. Maintain an atmosphere of 
nitrogen within the vessel, and stir continuously. When the 
temperature has reached equilibrium at 25 ± 0.1 °, add 1.0 ml 
of reference solution (b), and start a timer. Maintain at a pH of 
8.0 by the addition of 0.1 Msodium hydroxide, and record the 
volume added every 30 seconds. Continue the reaction for 6 
minutes. Carry out a similar titration using 1.0 ml of reference 
solution (c).

Calculate the potency in Aprotinin units per ml by using 
following expression.

Potency (Aprotinin units per ml) = Cix (C2X V2-VJ x D

where, Q = conversion factor, 4000;
Q = difference in the amount of trypsin used 

in reference solution (b) and reference solution 
(c),2;

V! = volume of 0.1 M sodium hydroxide added per 
second, after adding reference solution (b) (ml 
per second);

V2 — volume of 0.1 Msodium hydroxide added per 
second, after adding reference solution (c) (ml 
per second);
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D •= dilution factor used to prepare the test 
solution.

Storage. Store protected from moisture, in a single dose 
containers, at a temperature not exceeding 25°, do not freeze.

Arbidol Hydrochloride
Arbidol Hydrochloride Monohydrate

C22H25BrN2O3S, HC1, H2O Mol Wt. 531.9

Arbidol Hydrochloride is Ethyl 6-bromo-5-hydroxy-4- 
[(dimethylamino)methyl]-l-methyl-2’[(phenylthio)methyl]-l£/- 
indole-3 -carboxylate hydrochloride.

Arbidol Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C22H25BrN2O3S, HC1, 
calculated on the anhydrous basis.

Category. Antiviral.

Description.. An off white to yellow colour powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with arbidol 
hydrochloride monohydrate IPRS or with the reference 
spectrum of arbidol hydrochloride monohydrate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 90 volumes acetonitrile and 10 volumes of 
water.

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
solvent mixture.

Reference solution. A 0.001 per cent w/v solution of arbidol 
hydrochloride monohydrate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
.- sample temperature: 5°,
- mobile phase: A. dissolve 1.36 g of potassium 

dihydrogen orthophosphate monohydrate in 1000 ml 
of water, adjusted to pH 3.0 with orthophosphoric acid, 

B. amixture of 90 volumes of acetonitrile 
and 10 volumes of water,

- a gradient programme using the conditions given below, 
- flow rate: 0.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0.01 55 45

15 45 55
25 . 25 ■ 75

50 10 90
55 55 45
60 55 45

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and test solution. In the 
chromatogram obtained with the test solution^ the area of any 
secondary peak is not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.3 per cent) and the sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent).

Chlorides. 6.5 per cent to 8.5 per cent.

Dissolve 0.1 g in 100 ml of methanol and titrate with 0.1 M 
silver nitrate, determining the end point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of 
chloride.

Heavy metals (2,3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent

Water (2.3.43). 3.0 per cent to 4.0 per cent, determined oh 
0.5 g. ; '

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in acetonitrile and dilute to 50.0 mf with 
acetonitrile. .
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Reference solution. A 0.02 per cent w/v solution of arbidol 
hydrochloride monohydrate IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 15cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- sample temperature: 5°,
- mobile phase: A. dissolve 1.36 g of potassium 

dihydrogen orthophosphate monohydrate in 1000 ml 
of water, adjusted to pH 3.0 with orthophosphoric acid, 

B. a mixture of 90 volumes of acetonitrile 
and 10 volumes of water,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- - spectrophotometer set at 220 nm,
- - injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0.01 55 45

8 55 45
20 10 90
25 10 90

30 55 45
35 55 45

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates ., the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CaH^BrNiC^S, HC1.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Aripiprazole

CaH27Cl2N3O2 Mol. Wt. 448.4

Aripiprazole is 7-{4-[4-(2,3-Dichlorophenyl)piperazin- 
l-yl]butoxy}-3,4“dihydroquinolin-2(li7)-one.

Aripiprazole contains not less than 98.0 per cent and not more 
than 102.0 per cent of C23H27C12N3O2, calculated on the 
anhydrous basis.

ARIPIPRAZOLE

Category. Antipsychotic; Neuroleptic.

Description. A white to light yellow powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aripiprazole 
IPRS or with the reference spectrum of aripiprazole.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. Dilute 5.0 ml of the solution to 50.0 ml with the 
mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 10.00 ml of water, add 2 ml of 
triethylamine, adjusted to pH 3.0 with orthophosphoric 
acid, 25 volumes of methanol and 25 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the test solution. The test is not valid unless the column 
efficiency is not less than 5000 theoretical plates and the tailing 
factor is not more than 2.0.

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.

Heavy metals (2.3.13). 1 g complies with the limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.1g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 80 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. Dilute 5.0 ml ofthe solution to 100.0 ml with the 
mobile phase. Further dilute 5.0 ml of the solution to 
50.0 ml with the mobile phase.

Reference solution. A 0.0004 per cent w/v solution of 
aripiprazole IPRS in the mobile phase.
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Use chromatographic system as described under Related 
substances. . ,

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent

Inject the reference solution and the test solution.

Calculate the content of C23H27CI2N3O2.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Aripiprazole Tablets
Aripiprazole Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
aripiprazole, C23H27CI2N3O2.

Usual strengths. 5 mg; 10 mg; 15 mg; 20 mg; 30 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 1000 ml of 0.1 Mhydrochloricacid, 
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium.

Determine by liquid chromatography (2.4.14).

Test solution. Centrifuge the medium at 3500 rpm for 15 minutes 
and use the supernatant solution. Dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a quantity of aripiprazole IPRS 
in acetonitrile and dilute with the dissolution medium to obtain 
a solution of the same concentration as that ofthe test solution.

Use chromatographic system as described under Assay.

Inject the reference solution and the test solution.

Calculate the content of C^l^CkNjOi in the medium.

Q. Not less than 65 per cent of the stated amount of 
C23lUCl?N3O?, -

Related substances. Determine by liquid chromatography 
(2.4.14). .

Test solution. Weigh and powder 10 tablets. Disperse a quantity 
of powder containing 25 mg of Aripiprazole in 70 ml of the 
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mobile phase with the aid of ultrasound for 45 minutes and 
dilute to 100.0 ml with the mobile phase. Centrifuge the solution 
at 3500 rpm for 15 minutes. Dilute 5.0 ml ofthe supernatant 
liquid to 25.0 ml with the mobile phase. ...

Reference solution. A 0.003 per cent w/v solution of 
aripiprazole IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 jam) (Such 
asYMCODS),

- mobile phase: a mixture of 50 volumes of buffer solution 
prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, add 2 ml of 
triethylamine, adjusted to pH 3.0 with orthophosphoric 
acid, 25 volumes of acetonitrile and 25 volumes of 
methanol,

- flow rate:: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of areas of all the secondary 
peaks is not more than 2.0 per cent, calculated by area 
normalization method.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), using the 
chromatographic conditions as described under Assay.

Test solution. Disperse one tablet in 10 ml of acetonitrile with 
the aid of ultrasound for 20 minutes. Add 80 ml ofthe mobile 
phase in the solution, further sonicate for 50 minutes and 
dilute to 100.0 ml with the mobile phase. Centrifuge the solution 
at 3500 rpm for 15 minutes. Dilute 5.0 ml of the supernatant 
liquid to 50.0 ml with the mobile phase.

Reference solution. Dissolve a quantity of aripiprazole IPRS 
in acetonitrile and dilute with the mobile phase to obtain a 
solution of the same concentration as that of the test solution.

Calculate the content of C23H27C12N3O2 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 30 mg of Aripiprazole in 10 ml of 
acetonitrile with the aid of ultrasound for 20 minutes. Add 75 
ml of the mobile phase in the solution, further sonicate for 40 
minutes and dilute to 100.0 ml with the mobile phase. Centrifuge 
this solution at 3500 rpm for 15 minutes. Dilute 5.0 ml ofthe 
supernatant liquid to 50.0 ml with the mobile phase.
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Reference solution. Dissolve 30 mg of Aripiprazole in 10 ml of 
acetonitrile with the aid of ultrasound and dilute to 100.0 ml 
with the mobile phase. Dilute 5.0 ml ofthe solution to 50.0 ml 
with the mobile phase.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm packed with 
octadecylsilane, bonded to porous silica (5 pm) (Such 
asYMCODS),

- mobile phase: a mixture of 50 volumes of buffer solution 
prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, add 1 ml of triethyl­
amine, adjusted to pH 3.0 with orthophosphoric acid, 
25 volumes of acetonitrile and 25 volumes of methanol,

- flow rate: 1 ml per minute,
- ■ spectrophotometer set at 250 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C23H27C12N3O2 in the tablets.

Storage. Store protected from light and moisture.

Armodafinil

Armodafinil is 2-[(R)-(diphenylmethyl)sulfmyl]acetamide.

Armodafinil contains not less than 98.0 per cent and not more 
than 102.0 per cent of Ci5HI5NO2S, calculated on the dried 
basis.

Category. Wakefulness-promoting agent.

Description. Awhite to off white, crystalline powder.

Identification
A- Determine by infrared absorption spectrophotometry (2.4.6): 
Compare the spectrum with that obtained with armodafinil 
IPRS or with the reference spectrum of armodafinil.

B. In the Assay, the principal peak in. the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

ARMODAFINIL

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B.

Test solution. Dissolve 50 mg of the substance under 
examination and dilute to 50.0 ml with the solvent mixture.

Reference solution (a). A 0.01 per cent w/v solution of 
armodafinilIPRS in solvent mixture.

Reference solution (bf A 0.0075 per cent w/v solution 
containing each of armodafinil impurity A IPRS, armodafinil 
impurity B IPRS, armodafinil impurity CIPRS and armodafinil 
impurity D IPRS in solvent mixture.
Reference solution (c). Dilute 2.0 ml of reference solution (b) 
and 1.0 ml of reference solution (a) in 100.0 ml of solvent 
mixture.

Reference solution (d). Dissolve 50 mg of armodafinil IPRS 
in about 30 ml of solvent mixture, add 1.0 ml of reference 
solution (b), and dilute to 50.0 ml with solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5pm) (Such as 
X-TerraC18),

- mobile phase: A. dissolve 2.72 g of potassium 
dihydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 4.0 with dilute orthophosphoric acid, 

B. acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute, 

spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 75 25
10 75 25
20 35 65
35 35 65
38 75 25
45 75 25

!(7f)-(-)-(DiphenylmethanesuIfinyl) acetic acid,

Name. Relative 
retention time

Impurity A1 0.5
Armodafinil (Retention time : about 8 minutes) 1
Impurity B2 . 2.0 ■
Impurity C3 2.3
Impurity D4 2.4
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22-(Benzhydrylsulfonyl) acetamide,

3(7f)-(-)-Methyl(Diphenyimethanesulfinyi) acetate,

42-(Benzhydrylsulfanyl) acetamide.

Inject reference solution (c). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent for armodafinil peak.

Inject reference solution (d) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak is not more than 0.15 per cent, calculated by 
area normalization. The test is not valid unless the resolution 
between the peaks due to armodafinil impurity C and 
armodafinil impurity D is not less than 1.5, the column efficiency 
is not less than 3000 theoretical plates and the tailing factor is 
not more than 2.0 for armodafinil peak.

2-[(S)-(diphenyImethyI)sulfinyl]acetamide (S-isomer). 
Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in 100.0 ml of mobile phase.

Reference solution (a). Dissolve 1 mg of S-isomer in 10.0 ml of 
the mobile phase. Dilute 1.0 ml ofthe solution to 100.0 ml with 
the mobile phase.

Reference solution (b). Dissolve 10 mg of armodafinil IPRS 
in sufficient mobile phase and add 1.0 ml of reference solution 
(a) and dilute to 100.0 ml with mob ile phase.'

Chromatographic system
- a stainless steel column 15 cm x 4.0 mm, packed with 

immobilised a-1 acid glycoprotein on spherical silica 
particles (Such as Chiral-AGP) (5pm),

- mobile phase: dissolve 3.9 g of ammonium acetate in 
1000 ml of water and add 8 ml of 1 -butanol, adjusted to 
pH 6.75 with sodium hydroxide solution or dilute acetic 
acid, '

- flow rate: 0.9 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Name Relative
retention time

Armodafinil (Retention time: about 7.2 minutes) 1 
5-isomer 1.3

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to S-isomer and armodafinil 
is not less than 1.5 and the related standard deviation1 for 
replicate injections is not more than 5.0 per cent.

Inject reference solution (a) and the test solution; In the 
chromatogram obtained with the test solution, the area ofthe 
peak due to S-isomer is not more than the area of the principal 

peak in the chromatogram obtained with reference solution 
(a)(1.0percent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in oven at 105° for 2 hours.

Assay. Determine by liquid chromatography (2.4.14) .

Solvent mixture. Amixture of equal volumes of mobile phase 
A and mobile phase B.

Test solution. Dissolve 50 mg of the substance under 
examination and dilute to 50.0 ml with the solvent mixture. 
Dilute 5.0 ml of the solution to 50.0 ml with the solvent 
mixture.

Reference solution. A 0.01 per cent w/v solution of armodafinil 
IPRS in solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5pm) (Such as 
X-TerraCI8),

- mobile phase: A. dissolve 2.72 g of potassium 
dihydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 4.0 with dilute orthophosphoric acid, 

B. acetonitrile,
- a gradient programme using the conditions given 

below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 75 25

10 75 25

20 35 65

25 35 65

26 75 25

30 75 25

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.5 per cent,

Inject the reference solution and the test solution. ■

Calculate the content of C!5H15NO2S.

Storage. Store protected from moisture.
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Arteether
a-p Arteether

C17H28O5 Mol. Wt. 312.4

a-arteether is (3R,5aS,6R, 107?, 1 IS, 12a7?)-1O-Ethoxydecahydro- 
3,6,9-trimethyl-3,12-epoxy-127/-pyrano[4,3-j]-l,2- 
benzodioxepin.

p-arteether is (37?.5aiS\67?, 1 OS’. 12SJ 2 a/?)-1O-Ethoxydecahydro- 
3,6,9-trimethyl-3,12-epoxy-12£Apyrano[4,3-j]-l ,2- 
benzodioxepin.

Arteether contains a-isomer not less than 25.0 per cent and 
not more than 35.0 per cent and P-isomer not less than 65.0 per 
cent and not more than 75;0 per cent and total arteether is not 
less than 95.0 per cent and not more than 105.0 per cent of 
C17H28O5, calculated on the dried basis.

Category. Antimalarial.

Description. A light yellow coloured lipophilic semi-solid.

Identification

Test A ‘may be omitted if test B is carried out. Test B may be 
omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6), 
Compare the spectrum with ihat obtained with arteether IPRS 
or with the reference spectrum of arteether.

B. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution corresponds to the peaks in 
the chromatogram obtained with the reference solution.

Tests

Appearance of solution. A 5.0 per cent w/v solution in hexane 
is clear (2.4.1). ' ■ '

Specific optical rotation (2.4.22). + 100.0Tto +12.0.0°, at 20°, 
determined in a 1.0 per cent w/v solution in methanol...

Related substances. Determine by thin layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of hexane and 
10 volume of ethyl acetate.

Test solution. Dissolve 0.5 g of the substance under 
examination in 10.0 ml of chloroform.

Reference solution (a). A 0.15 per cent w/v solution of 
arteether IPRS in chloroform .

Reference solution (b). A 0.10 per cent w/v solution of 
^-arteether IPRS in chloroform .

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 10.0 ml with chloroform.

Apply to the plate 6 pl of each solution. After development, 
dry the plate at 60° for 15 minutes. Spray with a 4 per cent w/v 
solution of vanillin in sulphuric acid and examine in daylight. 
Any spot in the chromatogram obtained with the test solution 
other than the principal spots is not more intense than the 
spot in the chromatogram obtained with reference solution 
(b). Not more than one such spot is more intense than that in 
the chromatogram obtained with reference solution (c).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 2 per cent, determined 
on 1.0 g at 35° under vacuum for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.15 g of the substance under 
examination in 100.0 ml of acetonitrile.

Reference solution. A 0.15 per cent w/v solution of arteether 
IPRS in acetonitrile.

Chromatographic system
- a stainless stpel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes of acetonitrile 

and 30 volumes of water,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 20 pl.

The relative retention time with respect to {3-arteether, for 
a-arteether is about0.7.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of total arteether, C17H3SO5, and ofthe a- 
and P-isomers.

Storage. Store protected from light and moisture.
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Artemether

, , ch3

VH

H <k J<H h¥ ch3 
%h3

CI6H26O5 Mol. Wt. 298.4

Artemether is (3/?,5a5,67?,8aS',91?,1 OS', 12R, 12a/?)-Dccahydro- 
10-methoxy-3,6,9-trimcthyI-3,12-epoxy-12//-pyr ano [4,3 7] - 
1,2-benzodioxepin.

Artemether contains not less than 97.0 per cent and not more 
than 102.0 per cent of Ci6H26O5, calculated on the dried basis.

Category. Antimalarial.

Description. A white crystals or a white crystalline powder.

Identification

Test A may be omitted if tests B, C and Dare carried out. Tests 
. B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with artemether 
IPRS or with the reference spectrum of artemether.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. Dissolve 30 mg in 1 ml of anhydrous ethanol and add 0.1 g 
of potassium iodide. Heat the mixture on a water-bath. A yellow 
colour is produced.

D. Dissolve 30 mg in 6 ml of anhydrous ethanol. Add a few 
drops on a white porcelain dish and add 1 drop of vanillin 
sulphuric acid TS. A pink colour is produced.

Tests

Specific optical rotation (2.4.22). +166.0° tb+173.0° at 20°, 
detennined in a 1.0 per cent w/v solution in anhydrous ethanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution.. Dissolve 0.1 g of the substance under 
examination in 10.0 ml of the mobile phase.

Reference solution. A 0.005 per cent w/v solution of the 
substance under examination in the mobile phase.

Use chromatographic system as described under Assay.

Inject the reference solution and the test solution. Jn the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent). The area of not more than one such peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.25 per 
cent) and the sum of areas of all the secondary peaks is not 
more than twice the area of the peak in the chromatogram 
obtained with the reference solution (1.0 per cent). Ignore any 
peak with an area less than 0.1 times that ofthe principal peak 
in the chromatogram obtained with the reference solution 
(0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorous pentaqxide under 
vacuum at 2.67 kPa.

Assay. Determine by liquid chromatography (2.4.14). :

Test solution. Dissolve 0.1 g of the substance, under 
examination in the mobile phase and dilute to 10.0 ml of the 
mobile phase.

Reference solution. A 1.0 per cent w/v solution of artemether 
IPRS in the mobile phase.

Chromatographic system . ■. ■
-.. a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (541m),
- mobile phase: a mixture of 62 volumes of' acetonitrile, 

38 volumes of water,
- flowrate:!.5 ml per,minute, . +
- spectrophotometer set at 216 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C16H26O5.

Storage. Store protected from light and moisture.

Artemether and Lumefantrine
Tablets
Artemether and Lumefantrine Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of artemether, CIfiH26O5; and lumefantrine; 
C3aH32Cl3NO.

Usual strengths. 20 mg Artemether and 120 mg Lumefantrine; 
40 mg Artemether and 240 mg Lumefantrine; 60 mg Artemether 
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and 360 mg Lumefantrine; 80 mg Artemether and 480 mg 
Lumefantrine:

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.'

Tests

Dissolution (2.5.2)

For Artemether —

Apparatus No. 2 (Paddle),
Medium. 1000 ml of a buffer solution prepared by dissolving 
1.4 g of disodium hydrogen phosphate anhydrous in 1000 ml 
of water, add 10 g of sodium lauryl sulphate and adjusted to 
pH 7.2 with dilute hydrochloric acid,
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution.. Dissolve 20 mg of artemether IPRS in 
2 ml of acetonitrile, with the aid of ultrasound and dilute to 
100.0 ml with the dissolution medium. Dilute 1.0 ml of the 
solution to 10.0 ml with the dissolution medium.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil ODS-3 V),

- column temperatue: 40°,
- sample temperature: 10°,
- mobile phase: A. a buffer solution prepared by mixing 

12 ml of triethylamine with 1000 ml of water, adjusted to 
pH 2.3 with orthophosphoric acid,

B. a mixture of 95 volumes of acetonitrile 
and 5 volumes of water,

- a gradient programme using the conditions given below, 
- flow rate: 2.0 ml per minute,
- - spectrophotometer set at 210 nm,'
- injection volume: 100 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 27 73
9 3Q. 70

9.5 27 / ....... 73
12 27 . 73 .

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 3.0 per cent.

Inject the reference solution and the test solution.

Calculate the content ofCl6H26O5in the medium.

Q. Not less than 60 per cent of the stated amount of Ci6H26O5.
For Lumefantrine —

Apparatus No. 2 (Paddle),

Medium. 1000 ml of 2 per cent v/v of benzalkonium chloride 
solution in 0. IM hydrochloric acid,
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A 0.12 per cent w/v solution of 
lumefantrine IPRS in the mobile phase. Dilute 1.0 ml of the 
solution to 10.0 ml with the dissolution medium.

Chromatographic system.
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Waters symmetry),

- sample temperature: 10°,
mobile phase: a mixture of 25 volumes of a buffer 
solution prepared by dissolving 5.65 g of sodium-l- 
hexane sulphonate and 2.75 g of sodium dihydrogen 
phosphate monohydrate in 800 ml of water, add 5.0 ml 
of triethylamine and adjusted to pH 2.3 with dilute 
orthophosphoric acid, dilute to 1000 ml with water and 
75 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set. at 380 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless he 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C30H32C13NO in the medium.

Q. Not less than 60 per cent of the stated amount of 
C30H32C13NO.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of 0.1 per cent v/v solution of 
orthophosphoric acid and acetonitrile.

Test solution. Disperse a quantity of powdered tablets 
containing 360 mg of Lumefantrine in 15 ml of the solvent 
mixture, with the aid of ultrasound for 5 minutes with 
intermittent shaking and dilute to 25.0 ml with the solvent 
mixture and filter.
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Reference solution (a). A 0.012 per cent w/v solution of 
artemether IPRS in the solvent mixture.

Reference solution (b)._ A 0.0144 per cent w/v solution of 
lumefantrine IPRS in the solvent mixture.

Reference solution (c). Dilute 25.0 ml of reference solution (a) 
and 5.0 ml of reference solution (b) to 50.0 ml with the solvent 
mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil ODS 3V),

- mobile phase: a mixture of 40 volumes of 0.1 per cent 
v/v solution of orthophosphoric acid and 60 volumes 
of acetonitrile,

■ flow rate: 0.5 ml per minute,
- spectrophotometer set at 21 Onm, 

injection volume: 25 pl.

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation of replicate injections is not more than 5.0 per cent 
for both the peaks.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 5 times the area ofthe principal 
peak due to lumefantrine in the chromatogram obtained with 
reference solution (c) (0.5 per cent) and the sum of areas of all 
the secondary peaks is not more than 20 times the area of the 
principal peak due to lumefantrine in the chromatogram 
obtained with reference solution (c) (2.0 per cent).

Other tests. Comply with the'tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Mix 12 ml of triethylamine wfh LQOOml of 
water, adjusted to pH 2.3 with orthophosphoric acid.

Solvent mixture. Dilute 20 ml of the buffer solution, 6 ml of 
water, 20 ml of isopropyl alcohol to 100.0 ml with acetonitrile.

Test solution. Transfers intact tablets into 1000-ml volumetric 
flask, add 60 ml of water, 200 ml of isopropyl alcohpl and 
dissolve with the aid of ultrasound for 15 minutes, add 200 ml 
of buffer solution and 400 ml bf acetonitrile, dissolve with 
the aid of ultrasound for 45 minutes by maintaining water 
temperature of sonicator at 15° and dilute to volume with 
accetonitrile. Dilute a suitable volume of the solution with 
the solvent mixture to obtain the concentration similar to the 
reference.-solution. . , - .

Reference solution. A solution containing 0.01 per cent w/v of 
artemether IPRS and 0.06 per cent w/v of lumefantrine IPRS 
in the solvent mixture. ■ -

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil ODS-3V),

- column temperatue: 40°,
- sample temperature: 10°,
- mobile phase: A. buffer solution,

B. a mixture of 95 volumes of acetonitrile 
and 5 volumes of water,

- a gradient programme using the conditions given below,
- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm for artemether and 

3 80 nm for lumefantrine,
- injection volume: 30 pl.

Time 
(in min.) 

0

9

9.5

12

Mobile phase A. 
; (per cent v/v)

27

30

27

27

Mobile phase B 
(per cent v/v)

73

70

73

73
Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent for lumefantrine and not more than 3.0 per 
cent for artemether.

Inject the reference solption and the test solution.

Calculate the content of C16H26O5 and C30H32 C13NO in the 
tablets.

Storage. Store protected from light, at a temperature not 
exceeding 30°.

Arterolane Maleate

WW Mol Wt. 508.6

Arterolane Maleate is [(W-(2-amino-2<nethy]propyl)-2-cis- 
dispiro(adamantane-2,3,-[l,2,4]trioxolane-5,,l"-cyclohexane)- 
4”- yl]acetamide maleate.

Arterolane Maleate contains not less than'96.0 per cent and 
not more than 102.0 per cent of C26H40N2OB, calculated on the 
anhydrous basis.

1508

https://nhathuocngocanh.com/



IP 2022 ARTEROLANE MALEATE

Category. Antimalarial.

Description. A white to off- white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with arterolane 
maleate IPRS or with the reference spectrum of arterolane 
maleate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). .

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water.

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 5.0 ml with the 
solvent mixture.

Reference solution.. A 0.0025 per cent w/v solution of 
arterolane maleate IPRS in the solvent mixture.

Chromatographic system
. - a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. dissolve 1.36 g of potassium 

dihydrogen orthophosphate into. 1000 ml of water, add 
1.0 ml of triethylamine, adjusted to pH 4.5 with 
orthophosphoric acid,

B. acetonitrile, . ’
- a gradient programme using the conditions given 

below,
- flow rate: ! ml per minute,
- spectrophotometer set at 21 Onm,
- injection volume: 25 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10
7 90 10

20 60 40
. 30 20 ' ■. 80

40 '15 • ■ 85
50 15 85
55 90 10
70 90 10

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 10000 theoretical plates and 
tailing factor is not more than 3.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the twice the area of the 
principal peak in the chromatogram obtained with the reference 
solution (1.0 per cent) and the sum of areas of all the secondary 
peaks is not more than 4 times the area ofthe principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent).

Maleic acid. 22.0 per cent to 24.5 per cent w/w, calculated on 
anhydrous basis. Weigh 0.25 g and dissolve in 10 ml of 
methanol and 70 ml of water. Titrate with 0.1 M sodium 
hydroxide, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.011607 g of 
maleic acid.

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 1.5 per cent, determined on 
0.5g. .. .. ■■ ■ . :• : ■ ..

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Reference solution. A 0; 1 per cent w/v solution of arterolane 
maleate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 50°,
- mobile phase: a mixture of 50 volumes of 0.2 per cent 

v/v triethylamine in water, and adjusted to pH 3.0, 
with orthophosphoric acid and 50 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,.
- spectrophotometer set at 210 nm, . ,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less:than 600 theoretical plates, the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is notmore than 2.0 per cent.

Inject reference solution and the test solution.

Calculate the content of CjeH^NjOg.
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Artesunate - flow rate: 1 ml per minute,
- spectrophotometer set at 216 nm,

Name Relative
retention time

Artesunate impurityA(lO-epi-artenimol)1 0.58. .

,(3R,5aS,6R,8aS,9R,12R,12aR)-3>6,9-trimethyldecahydro-127f-3>12- 
epoxypyrano [4,3-j]-l ,2-benzodioxepin-l 0-ol(dihydroartemisinins: 
artenimol and (lOR)-artenimol),
3(3R,5aS,6R,8aS,9R,12S,12aR)-3,6,9-trimethyloctahydro-3,12- 
epoxypyrano[4,3-j]-l,2-benzodioxepin-l0(3H)-one (artemisinin),
3(3R,5aS,6R,8aS; 12R,12aR)-3,6}9-trimethyl-3,4,5,5a,6,7,8,8a- 
octahydro-1277-3, i 2-epoxypyrano[4,3-j]-l ,2-benzodioxepine 
(anhydrodihydroartemisinin).

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio (Hp/Hv) is not less than 5.0, where Hp is 
the height above the baseline of the peak due to artenimol and 
Hv is the height above the baseline of the lowest point Of the 
curve separating the peak due to artenimol from the peak due 
to artesunate.

Inject reference solution (a) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test, solution, the 
combined area of any peak due to 10-epi-artenimol and 
artenimol is not more than the area ofthe prihcipalpeak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent), the area of any peak due to impurity B (artemisinin) is 
not more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent), the area of any peak due to impurity C multiplied by 
correction factor 0.07, is not more than 0.2 times the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and the area of any other secondary 
peak is not more than 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.2 per cent). The sum ofthe areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (2.0 per 
cent). Ignore any peak with an area less than 0.05 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent

Artenimol 0.91
Artesunate (Retention time: about 9 minutes) 1.0
Artesunate impurity B (artemisinin)2 1.3

Artesunate impurity C 
(anhydrodihydroartemisinin)3 2.7

C19H28O8 Mol. Wt. 384.4

Artesunate is (37?, 5 aS, 6R,8aS,9R, 107?, 127?, 12a7?)-dccahydro- 
3,6,9-trimethyl-3,12-epoxy-l 277'-p.yrano-[4,3-j]- 
1,2-benzodioxepin-l O-ol hydrogen succinate.

Artesunate contains not less than 97.0 per cent and not more 
than 102.0 per cent of C19l 12SO><, calculated on the dried basis.

Category. Antimalarial.

Description. A white crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with artesunate 
IPRS or with the reference spectrum of artesunate.

Tests • • .

pH (2.4.24). 3.5 to 4.5, determined on 1.0 per cent w/v solution.

Specific optical rotation (2.4.22). + 4.5° to'+ 6.5°, determined 
in a 1.0 per cent w/v solution in'dichloromethane at 20°.

Related substances. Determine by liquid chromatography 
(2.4.14). .

Test solution. Dissolve 40 mg of the substance under 
examination in acetonitrile and dilute to iO.O ml with 
acetonitrile.

Reference solution, (a). Dilute 1.0 ml ofthe test solution to 
100.0 ml with acetonitrile.

Reference solution (b). A solution containing 0.1 per cent 
w/v of artesunate IPRS and 0.01 per cent w/v each of artenimol 
IPRS and artemisinin IPRS in acetonitrile.

Chromatographic system '
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm), 
mobilephaseiamixtureof 56 volumes ofabufiersolution 
prepared by dissolving. 1.36 g of potassium dihydrogen 
phosphate in 1000 ml of 'water, adjusted to pH 3.0 with 
orthophosphoric acid and 44 volumes of acetonitrile,
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Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of mobile phase and 50 volumes 
of methanol.
Test solution. Dissolve about 0.4 g of the substance under 
examination in 70 ml of the solvent mixture, sonicate for 
15 minutes and dilute to 100.0 ml with the solvent mixture.
Reference solution. A 0.4 per cent w/v solution of artesunate 
IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- mobile phase: a mixture of 30 volumes of a solution 
containing 3.85 g of ammonium acetate and 1 ml of 
triethylamine in 1000 ml of wafer, adjusted to pH 5.5 
with acetic acid and 70 volumes of methanol',

- flow rate: 0.6 ml per minute,
- spectrophotometer set at 216 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the fest solution.

Calculate the content of C]9H28Og.

Storage. Store protected from light and moisture.

Artesunate Injection
Artesunate Injection is a sterile material consisting of 
Artesunate with or without buffering agents and other 
excipients. It is filled in a sealed container.

Artesunate injection is constituted by dissolving the contents 
of the sealed container in the requisite amount of 5 per cent 
w/v sodium bicarbonate injection, shake vigorously for 
5 minutes and add requisite amount of 0.9 per cent w/v sodium 
chloride injection, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any. case, within the period 
recommended by the manufacturer.

Artesunate Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
artesunate, C19H28O8.

Usual strengths. 60 mg per vial and 120 mg per vial.

Description. A white or almost white crystalline powder.

The content of the sealed container comply with the 
requirements stated under Parenteral Preparations (powder 
for Injection) and with the following requirements.

Identification

Test A may be omitted if test B, C and D are carried out. Test 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with artesunate 
IPRS or with the reference spectrum of artesunate.

B. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 70 volumes of ethanol (95 per 
cent), 30 volumes of toluene and 1.5 volumes of strong 
ammonium solution.

Test solution. Dissolve a quantity of the content of the sealed 
container containing about 0.1 g of Artesunate in 100.0 ml of 
methanol.

Reference solution. A 0.1 per cent w/v solution of artesunate 
IPRS in methanol.

Apply to the plate 1 pl of each solution. After development, 
dry the plate in a current of warm air. Spray with anisaldehyde 
methanol solution and heat the plate at 120° for five minutes 
and examine in day light. Any secondary spot in the 
chromatogram obtained'with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution.

C. Dissolves a quantity of powder containing about 0.1 g of 
Artesunate in 40 ml of ethanol, shake and filter. To half of the 
filtrate (keep the remaining filtrate for test D), add about 0.5 ml 
of hydroxylamine hydrochloride and 0.25 ml of 2 Msodium 
hydroxide. Heat the mixture in a water-bath to boiling, cool, 
add 2 drops of 1 M hydrochloric acid and 2 drops offerric 
chloride test solution', a light red violet colour is produced.

D. Evaporate the remaining filtrate on a water-bath to a volume 
of about 5.0 ml. place a few drops of the mixture on a white 
porcelain dish, add one drop of vanillin sulphuric acid 
solution, a reddish-brown colour is produced.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications.

Inject reference solution (b), (c) and the test solution. Run the 
chromatogram 4 times the retention time of artesunate.
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The relative retention time with reference to artesunate for 
a-artenimol is about 0.58, for p-artenimol is about 0.91, for 
impurity B (artemisinin) is about 1.3 and for artesunate impurity 
C (anhydrodihydroartemisinin) is about 2.7.

Inject the reference solution (b), the test is not valid unless 
the peak to valley ratio (Hp/Hv) is 5.0, where Hp is the height 
above the baseline of the peak due to P-artenimol and Hv is 
the height above the baseline of the lowest point of the curve 
separating this peak due to artesunate.

Inject the reference solution (c) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to a-artenimol and p-artenimol (impurity A) is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (1.0 per 
cent), the area of any peak due to impurity B is not more than 
0.5 times the area ofthe principal peak obtained with reference 
solution (c) (0.5 per cent), the area of any peak due to 
impurity C multiplied by correction factor of 0.07, is not more 
than 0.3 times the area of the principal peak obtained with 
reference solution (c) (0.3 per cent) and the area of any other 
secondary peak is not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.3 per cent). The sum of the areas of all the 
secondary peaks including impurity C is not more than twice 
the area ofthe principal peak obtained with reference solution 
(c) (2.0 per cent). Ignore any peak with an area less than 
0.1 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent).

Bacterial endotoxins (2.2.3), Not more than 2.5 Endotoxin 
Units per mg of artesunate.

Water (2.3.43). Not more than 0.5 per cent, determined on 
1.0 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Determine the weight of the content of 
10 containers. Transfer a weighed quantity of the mixed 
content ofthe 10 containers containing 40 mg of Artesunate 
in to a 10.0 mlvolumetric flask, add about 7 ml of acetonitrile 
and dilute to volume with same solvent and filter.

Reference solution (a). A 0.4 per cent w/v solution of 
artesunate IPRS in acetonitrile.

Reference solution (b). A solution containing 0.01 per cent 
w/v solution of artenimol IPRS, 0.01 per cent w/v of 
artemisinin IPRS and 0.1 per cent w/v of artesunate IPRS in 
acetonitrile.

Reference solution (c). Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile.

Chromatographic systems
- a stainless column 10 cm x 4.6 mm, packed with 

octadecysilane bonded to porous silica (3pm),

- mobile phase: a mixture of 44 volumes of acetonitrile 
and 56 volumes of a buffer solution prepared by 
dissolving 1.36 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 3.0 
with orthophosphoric acid, '

- flow rate: 1 ml per minute,
- spectrophotometer set at 216 nm,
- injection volume: 20 pl.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 4 times the retention tiine of artesunate:

The relative retention time with reference to artesunate for 
a-artenimol is about 0.58, for P-artenimol is about 0.91 and for 
artemisinin (artesunate impurity b) is about 1.3.

Inject reference solution (b) and the test solution. The test is 
not valid unless the peak-to-valley ratio (Hp/Hv) is not less 
than 5.0, where Hp is the height above the baseline of the 
peak due to p-artenimol and Hv is the height above the baseline 
of the lowest point of the curve separating this peak due to 
artesunate. The chromatogram obtained with test solution 
may show a peak due to impurity C eluting at a relative retention 
time of about 2.7 with reference to artesunate.

Inject reference solution (a) and the test solution.

Calculate the content of C j yl bsOs In the inj ection.

Storage. Store protected from moisture.

Labelling. The label states (1) the direction for constituting 
the solution; (2) the name of any added buffering agent or. 
pharmaceutical aids.

Ascorbyl Palmitate

Ascorbyl Palmitate is (21S)-2-[(22f)-3,4-Dihydroxy-5(2/7)-6xo- 
2-furyl]-2-hydroxyethyl hexadecanoate.

Ascorbyl Palmitate contains not less than 95.0 per cent and 
not more than 100.5 per cent of C22H38O7, calculated on the. 
dried basis.

Category. Pharmaceutical aid. :

Description. Awhite or yellowish-white powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6).. 
Compare the spectrum with that obtained with ascorbyl, 
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palmitate IPRS or with the reference spectrum of ascorbyl 
palmitate.

Tests
Specific optical rotation (2.4.22). + 21 ° to + 24°, determined on 
10.0 per cent w/v solution in methanol.

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1.0 g by drying under vacuum at 60° for 1 hours.

Assay. Weigh 0.16g and dissolve in 50 ml of methanol. Add 
30 ml of wafer and 1 ml of starch solution. Titrate with 0.05 M 
iodine until a persistent violet-blue colour is obtained.

1 ml of 0.05 Miodine is equivalent to 0.02073 g of C22H38O7.

Storage. Store protected from light and moisture.

Asenapine Maleate

CjiHjoCINOs .... MolWt.401.8

Asenapine Maleate is 5-chloro-2,3,3a,12b-tetrahydro-2- 
methyl-l/Mibenz[2,3:6,7]oxepino[4,5-c]pyrrolemaleate.

Asenapine Maleate contains not less than 98.0 per cent and 
not more than 102.0percentofCi7H16ClNO.C4H4O4, calculated 
on the dried basis.

Category. Antipsychotic.

Description. A white to off white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the. spectrum with that obtained with asenapine 
maleate IPRS or with the reference spectrum of asenapine 
maleate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 60 volumes of acetonitrile and 40 volumes 
of water.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
solvent mixture.

Reference solution. A 0.1 per cent w/v solution of asenapine 
maleate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a 0.1 per cent v/v solution of 

triethylamine in water, adjusted to pH 2.5 with 
perchloric acid,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.0 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

40 70 30

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 70 30
5 ' 70 30

20 20 80
30 20 80
32 70 30

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 .

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.

Maleic acid. 28.0 to 32.0 per cent.

Dissolve 0.1 g in 50.0 ml of methanol. Titrate with 0.1 Msodium 
hydroxide, determining the end point Potentiometrically 
(2.4.25). Cany out a blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.011607 g 
C4H4O4.

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°, for 3 hours.
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Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of acetonitrile, and 40 volumes 
of water.

Test solutionAPYSsolNQ 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 10.0 ml of the solution to 50.0 ml 
with solvent mixture.

Reference solution. A 0.02 per cent w/v solution of asenapine 
maleate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of 0.1 per cent 

v/v solution of triethylamine in water,, adjusted to 
pH 2.5 with perchloric acid and 40 volumes of 
acetonitrile,

- flow rate: 1.0 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates 
and the-tailing factor is not.more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content ofCnH^ClNO.CJCO^

Aspartame

9 H H NH2 
h3c^o>L,n_X^cooh 
... VS I

C14H18N2O5 Mol. Wt. 294.3

Aspartame is 2V-L-a -aspartyl-L-phenylalanine -1 -methyl ester.

Aspartame contains not less than 98.0 per cent and not more 
than 102.0 per cent of CI4Hi8N2O5, calculated on the dried 
basis. :'-

Category. Pharmaceutical aid (sweetening agent).

Description. A white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aspartame IPRS.

IP 2022

B. When examined in the range 230 nm to 300 nm (2.4.7), a 
0.1 per cent w/v solution in ethanol (95 per cent) shows 
absorption maxima at about 247 nm, 252 nm, 258 nm and 
264 nm.

Tests

pH (2.4.24). 4.0 to 6.0, determine in a 0.8 per cent w/v solution.

Specific optical rotation (2.4.22). +14.5° to +16.5°, determined 
at 20° in a 4.0 per cent w/v solution in 15 Mformic.acid within 
30 minutes of preparing the solution.

Light absorption (2.4.7). Absorbance of a 1.0 per cent w/v 
solution in 2 M hydrochloric acid, prepared with the aid of 
ultrasound, at the maximum at about 430 nm, not more than 
0.022.

5-Benzyl-3,6-dioxo-2-piperazineacetic acid. Determine by 
liquid chromatography (2.4,14).

Test solution. Dissolve 0.5 g of the substance under 
examination in 100 ml of a mixture of 10 volumes of methanol 
and 90 volumes of water.

Reference solution. A 0.0075 per cent w/v solution of 5-benzyl- 
3,6-dioxo-2-piperazine-acetic acid IPRS in a mixture of 10 
volumes of methanol and 90 volumes of water.

Chromatographic system ■
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (3 to 10 pm),

- mobile phase: dissolve 5.6 g of potassium dihydrogen 
phosphate in 820 ml of water, adjusted to pH 4.3 with 
phosphoric acid and dilute to 1000 ml with methanol,

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 ul. .

Inject the reference solution. The test is not valid unless the 
relative standard deviations for replicate injections is not 
more than 4.0 per cent and the tailing factor of the principal 
peak is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the response 
obtained for any peak at a retention time corresponding to 
that of 5-benzyl-3,6-dioxo-2-piperazineacetic acid IPRS is 
not greater than the response obtained for the peak in the 
chromatogram of the reference solution corresponding to not 
more than 1.5 percent of5-benzyl-3,6-dioxo-2-piperazineacetic 
acid.

Other Related substances. Carry out the test for 5-Benzyl- 
3,6-dioxo-2-piperazineacetic acid, using reference solution (b) 
prepared by diluting 2.0 ml of the test solution to 100 ml with 
a mixture of 10 volumes of methanol and 90 volumes of water:
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Inject 20 pl of reference solution (b) and the test solution, 
record the chromatograms and measure the peak responses. 
Continue elution of the test solution for twice the retention 
time ofthe aspartame peak. The sum of the areas of any peaks 
observed in the chromatogram obtained with the test solution, 
other than the peaks for aspartame and 5-benzyl-3,6-dioxo- 
7-piperazineacetic acid, is not more than the area of the 
aspartame peak obtained with reference solution (b) 
(2.0 per cent). .

Arsenic (2.3.10). Mix 3.3 g with 3 g of anhydrous sodium 
carbonate, add 10 ml of bromine solution and mix thoroughly. 
Evaporate to dryness on a water-bath, gently ignite, dissolve 
the cooled residue in 16 ml of brominated hydrochloric acid 
AsT and add 45 ml of 'water. Remove the excess of bromine 
with 2 ml of stannous chloride AsT. The resulting solution 
complies with the limit test for arsenic (3 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more, than 0.2 percent, determined 
on2.0g. -

Loss on drying (2.4.19). Not more than 4.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Dissolve 0.3 g in 1.5 ml of anhydrous formic acid, add 
60 ml of anhydrous glacial acetic acid. Titrate with 0.1 M 
perchloric acid, using crystal violet solution as indicator. 
Carry out a blank titration. Ablank titration of more than 0.1 ml 
may be indicative of excessive water content. In such a case, 
repeat the test after taking precautions to maintain anhydrous 
conditions throughout.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02943 g pf

Storage. Store protected from light and .moisture. .

Aspirin
Acetylsalicylic Acid

COOH 
o^ch3 ; 

O
C*HA Mol. Wt 180.2

Aspirin is 2-acetoxybenzoic acid.

Aspirin contains not less than 99.5 per cent and not more than 
100.5 per cent of C9HRO4, calculated on the dried basis.

Category;;Non-steroidal antiinflammatory; anlirheumatic; 
antithrombotic.

Description. Colourless crystals or a white, crystalline powder.

Identification
Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with that obtained with aspirin IPRS 
or with the reference spectrum of aspirin.

B. Boil about 0.5 g with 10 ml of sodium hydroxide solution 
for 3 minutes, cool and add 10 ml of dilute sulphuric acid; a 
white, crystalline precipitate is produced and the odour of 
acetic acid is perceptible. Filter, dissolve the precipitate in 
about 2 ml of water and add ferric chloride test solution; a 
deep violet colour is produced.

C. To the filtrate obtained in test B add 3 ml of ethanol (95 per 
cent) and 3 ml of sulphuric acid and warm; the odour of ethyl 
acetate is perceptible. . .

Tests
Appearance of solution. A1.0 per cent w/v solution in ethanol 
(95per cent) is clear (2.4.1) and not more intensely coloured 
thanreference solutionBS8 (2.4.1).

Clarity of solution in alkali. A 5.0 per cent w/v solution in a 
warm 5 per cent w/v solution of sodium carbonate is clear 
(2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

Test solution. Dissolve 0.1 g of the substance, under 
examination in acetonitrile and dilute to 10.0 ml with the same 
solvent.

Reference solution (a). Dissolve 50 mg of salicylic acid IPRS 
in the mobile phase and dilute to 50.0 ml with the mobile phase. 
Dilute 1.0 ml ofthe solution to 100.0 ml with the mobile phase.

Reference solution (b). Dissolve 10 mg of salicylic acid IPRS 
in the mobile phase and dilute to 10.0 ml with the mobile phase. 
To 1.0 ml of the solution, add 0.2 ml of the test solution and 
dilute to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 0.2 volume of ortho­

phosphoric acid, 40 volumes of acetonitrile and 
60 volumes of water,

- flow rate: 1 ml per minute,
— spectrophotometer set at 23,7 nm, 

injectionvolume: 10.pl,

Inject reference solution (b). The test is not valid unless the 
resolution between the 2 principal peaks is not less than 6.0.
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The relative retention time with reference to acetylsalicylic 
acid for 4-hydroxybenzoic acid (aspirin impurity A) is about 
0.7; for 4-hydroxyisophthalic acid (aspirin impurity B) is about 
0.8; for salicylic acid, (aspirin impurity C) is about 1.3; for 
acetylsalicylsalicylic acid (aspirin impurity D) is about 2.3; for 
salicylsalicylic acid (aspirin impurity E) is about 3.2; for 
acetylsalicylic anhydride (aspirin impurity F) is about 6.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram 7 times the retention time of the acetylsalicylic 
acid peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to aspirin impurities A, B, 
C, D, E and F is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.15 per cent). The area of any other secondary peak is riot 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent). The sum of areas of all the secondary peaks is not more 
than 2.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.25 per cent). Ignore 
any peak with an area less than 0.3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.03 per cent).

Arsenic (2.3.10). Mix 5.0 g with 3 g of anhydrous sodium 
carbonate, add 10 ml of bromine solution and mix thoroughly. 
Evaporate to dryness on a water-bath, gently ignite, and 
dissolve the cooled residue in 16 ml of brominate.d 
hydrochloric acid and 45 ml of water. Remove the excess of 
bromine with 2 ml of stannous chloride AsT. The resulting 
solution complies with the limit test for arsenic (2 ppm).

Chlorides (2.3.12). Boil 1.75 g with 75 ml of water for 5 minutes, 
cool, add sufficient water to restore the original volume and 
filter. 25 ml ofthe filtrate complies with the limittest for chlorides 
(430 ppm).

Sulphates (2.3.17). 10 ml of the filtrate obtained in the test for 
Chlorides complies with the limit test for sulphates (650 ppm):

Readily carbonisable substances. Dissolve 0.5 g in 5 ml of 
sulphuric acid (containing 94.5 per cent to 95.5 per cent w/w 
of H2SO4); any colour produced is not more intense than that 
of reference solution I3YS4 (2.4.1).

Heavy metals. Not more than 10 ppm, determined by the 
following method. Dissolve 2.0 g in 25 ml of acetone, add 1 ml 
of water and 10 ml of hydrogen sulphide solution', any colour 
produced is not more intense than that produced by mixing 
25 ml of acetone, 1.0 mkpflead standard solution (20 ppm 
Pb) and 10 ml of hydrogen sulphide solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
of 1.5 to 2.5 kPa.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 25.0 ml ofthe solution to 50.0 ml with the 
mobile phase.

Reference solution. A 0.05 per cent w/v solution of aspirin 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of600 volumes of water and 400 

volumes of acetonitrile, add 2 ml of orthophosphoric 
acid,fitter,

- flow rate: 1 ini per minute,
- spectrophotometer set at 245 nm, '
- injection volume: 10 pl.

The retention time ofthe principal peak is about 4.0 minutes.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent

Inject the reference solution and the test solution.

Calculate the content of C^HgO^

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Aspirin Tablets
Acetylsalicylic Acid Tablets
Aspirin Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent ofthe stated amount of aspirin, C9H8O4.

Usual strengths. 75 mg; 150 mg; 300 mg; 600 mg.1

Identification
Disperse a quantity of powdered tablets containing 0.5 g 
Aspirin with 20.0 ml of ethanol, Filter. Evaporate the filtrate 
and dry the residue at 60° for 1 hour. The residues comply 
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aspirin IPRS 
or with the reference spectrum of aspirin.

Tests
Dissolution (2.5.2).
Apparatus No, 2 (Paddle),
Medium: 500 ml of a buffer solution pH 4.5 prepared by 
dissolving 2.99 g of sodium acetate and 1.66 ml of glacial 
acetic acid with sufficient water and dilute to 1000 ml with 
water,
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Speed and time. 50 rpm for 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Dilute a 
suitable volume of, the filtrate with the dissolution medium 
and measure the absorbance of the resulting solution at the 
maximum at about 265 nm (2.4.7). Calculate the content of 
C9H8O4 in the medium from the absorbance obtained from a 
solution of known concentration of aspirin IPRS in the same 
medium.

Q. Not less than 70 per cent of the stated amount of C9HSO4

Related substances. Determine by liquid chromatography 
(2.4.14),

ROTE — Prepare the solutions immediately before use.

Test solution. Disperse a quantity of the powdered tablets 
containing 0.1g of Aspirin in 40 ml.of acetonitrile with the aid 
of ultrasound for 15 minutes and dilute to 100.0 ml with water.

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.

Reference solution (b). A 0.003 per cent w/v solution of 
salicylic acid (aspirin impurity C) in the mobile phase.

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
and 1.0 ml of the test solution to 10.0ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 40 volumes of acetonitrile, 

60 volumes of water and 0.2 volume of orthophosphoric 
acid,

- flow rate: 1 ml per minute,
- - spectrophotometer set at 237 nm, 
- injection volume: 20 pl.

Name Relative
 retention time

Aspirin impurity A1 * 0.6

'4-hydroxybenzoic acid,
4-hydroxyisophthalic acid,

’salicylic acid,

4acetylsalicylic anhydride.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to aspirin and aspirin 
impurity C is not less than 6.0.

Aspirin impurity B3 0.7

Aspirin (Retention time: about 5 minutes) 1.0

Aspirin impurity C3 1.4

Aspirin impurity f4 8.0

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 1.2 times the retention time of aspirin impurity 
F. In the chromatogram obtained with the test solution, the 
area of any peak corresponding to aspirin impurity C is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (3.0 per cent), the area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent) and the sum of areas of all 
other secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less 
than 0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14), using 
chromatographic system and reference solution (c) as 
described under Related substances.

NOTE — Prepare the solutions immediately before use.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity ofthe powder containing 60 mg of Aspirin in 40 ml of 
acetonitrile, with the aid of ultrasound for 15 minutes .and 
dilute to 100.0 ml with water.

Reference solution. A 0.06 per cent w/v solution of aspirin 
IPRS in the mobile phase.'

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to aspirin and aspirin 
impurity C is not less than 6.0.

Inject the reference solution and the test solution.

Calculate the content of CJ LCL in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling, The label states, if the tablets are dispersible should 
be dispersed in water immediately before use.

Soluble Aspirin Tablets
Soluble Acetylsalicylic Acid Tablets; Effervescent Soluble 
Aspirin Tablets; Effervescent Aspirin Tablets; Calcium 
Aspirin Tablets.

Soluble Aspirin Tablets contain Aspirin in a suitable soluble, 
effervescent base.

Soluble Aspirin Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
aspirin, C9H8O4.

Usual strength. 300 mg.
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Identification
A. Disperse a quantity of powdered tablets containing 0.5 g 
Aspirin with 20.0 ml of ethanol and filter.Evaporate the filtrate 
and dry the residue at 60° for 1 hour. The residues comply 
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with aspirin IPRS 
or with the reference spectrum of aspirin.

B. Dissolve with vigorous effervescence on the addition of 
warm water to produce a clear solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14),
NOTE Prepare the solutions immediately before use.

Test solution.Disperse a quantity of the powdered tablets 
containing 0.1g ofAspirin in 40 ml of acetonitrile with the aid 
of ultrasound for 15 minutes and dilute to 100.0 ml with water.

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
10.0 ml with the mobile phase.
Reference solution (b). A 0.003 per cent w/v solution of 
salicylic acid (aspirin impurity C) in the mobile phase. ;

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
and 1.0 ml of the test solution to 10.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4 mms packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 40 volumes of acetonitrile, 
60 volumes of water and 0.2 volume of orthophosphofic 
acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 237 nm,
- injection volume: 20 pl.

Name Relative . 
retention time

Aspirin impurity A1 0.6
Aspirin impurity B2 ; 0.7
Aspirin (Retention time: about 5 minutes) 1.0
Aspirin impurity C3 1.4
Aspirin impurity F4 8.0 .

'4-hydroxybenzoic acid,
24-hydroxy  isophthalic acid,
3salicylic acid,

4acetylsaiicylic anhydride. ; . ; -

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to aspirin and aspirin 
impurity C is not less than 6.0.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 1.2 times the retention time of aspirin impurity 
F. In the chromatogram obtained with the test solution, the 
area of any peak corresponding to aspirin impurity C is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (3.0 per cent), the area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained , with 
reference solution (a) (0.1 per cent) and the sum of areas of all 
other secondary peaks is not more than 5 times the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less 
than 0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14), using 
chromatographic system and reference solution (c) as 
described under Related substances.

NOTE —Prepare the solutions immediately before use.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity ofthe powder containing 60 mg of Aspirin in 40 ml of 
acetonitrile, with the aid of ultrasound for 15 minutes and 
dilute tol00.0 ml with water.

Reference solution. A 0.06 per cent w/v. solution of aspirin 
IPRS in the mobile phase.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due'to aspirin and aspirin 
impurity C is not less than 6.0.

Inject the reference solution and the test solution.

Calculate the content of C9H8O4 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Aspirin Gastro-resistant Tablets
Acetylsalicylic Acid Gastro-resistant Tablets

Aspirin Gastro-resistant Tablets contain not less than 95.0 
per cent and not more than 105.0 per cent of the stated amount 
of aspirin, C9HsO4.
Usual strength. 75 mg; 150mg.

Identification

Boil a quantity of the powdered tablets containing 0.3 g of 
Aspirin for 2 to 3 minutes with 10 ml of 5 M sodium hydroxide, 
cool and add an excess of 1 M sulphuric acid’,.a crystalline 
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precipitate is produced. To a solution of the precipitate in 
water add iron(III) chloride solution; a deep violet colour is 
produced.

Tests
Dissolution (2.5.2).
A. Apparatus No. 1 (Basket),
Medium. 900 ml of 0.1 Mhydrochloric acid. 
Speed and time. 100 rpm and 120 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution immediately, suitably 
diluted with the dissolution medium, if necessary, at the 
maximum at about 276 nm (2.4.7). Calculate the content of 
C9H8O4 in the medium from the absorbance obtained from a 
solution of known concentration of aspirin IPRS, prepared 
by dissolving in 0.1 M hydrochloric acid.

Complies with the acceptance criteria given under acid stage.

B. Apparatus No. 1 (Basket),

Medium. 900 ml of 0.1 Mhydrochloric acid replace with mixed 
phosphate buffer pH 6.8,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtered solution immediately, suitably 
diluted with the dissolution medium, if necessary,. at the 
maximum at about 265 nm (24.7). Calculate the content of 
C9H8O4 in the medium from the absorbance obtained, from a 
solution of known concentration of aspirin IPRS, prepared 
by dissolving in the dissolution medium.

Q. Not less than 70 per cent of the stated amount of C9H8O4.

Salicylic acid. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 0.3 g of Aspirin in 60 ml.of acetonitrile and 1 ml of 
formic acid for 15 minutes and dilute to 100.0 ml with 
acetonitrile, filter. . ..

Reference solution (a). A 0.009 per cent w/v solution of 
salicylic acid IPRS in a mixture of 99 volumes of acetonitrile 
and 1 volume of formic acid.

Reference solution (b). A solution containing 0.3 per. cent 
w/v of aspirin IPRS and 0.009 per cent w/v of salicylic acid 
IPRS in a mixture of 99 volumes of acetonitrile and 1 volume 
of'formic acid. ’

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes of 0.05 M. sodium dihydrogen 
orthophosphatei adjusted to pH 2.0 with ortho­
phosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
3.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to salicylic acid is not more than the area 
of the peak in the chromatogram obtained with reference 
solution (a) (3.0 per cent).

Other tests. Comply with the tests under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 99 volumes of acetonitrile and 1 volume of 
formic acid.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 0.3 g of Aspirin with 60 ml of acetonitrile 
and 1 ml offormic for 15 minutes and dilute to, 100.0 ml with 
acetonitrile, filter. Dilute 1.0 ml ofthe solution to 4.0 ml with 
the solvent mixture.

Reference solution (a). A 0.075 per cent w/v solution of aspirin 
IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.075 per cent 
w/v of aspirin IPRS and 0.0015 per cent w/v of salicylic acid 
in the solvent mixture.

Use chromatographic system as described in test for Salicylic 
acid.

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
3.0.

Inject reference solution (a) and the test solution.

Calculate the content of C9H8O4 in the tablets.

Storage. Store protected from moisture.

Labelling. The label states that the tablets should be 
swallowed whole and not chewed.

Aspirin Gastro-resistant and 
Atorvastatin Capsules
Aspirin Gastro-resistant and Atorvastatin Calcium 
Capsules; Acetylsalicylic Acid Gastro-resistant and 
Atorvastatin Calcium Capsules

Aspirin Gastro resistant and Atorvastatin Capsules contain 
atorvastatin calcium equivalent to not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
atorvastatin, C33H35FN2O5 and aspirin, C9H8O4.
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Usual strengths. Aspirin, 75 mg and Atorvastatin, 10 mg; 
Aspirin, 150mgandAtorvastatin, lOmg.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with reference solution (c).

Tests
Dissolution (2.5.2).
For Aspirin —

A. Apparatus No. 1 (Basket),
Medium. 1000 ml of 0.1 Mhydrochloric acid, 
Speed and time. 100 rpm and 120 minutes.
Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).
Test solution. Use the filtrate; dilute if necessary, with the 
dissolution medium.
Reference solution. Dissolve 15 mg of aspirin IPRS in. 40 ml 
of methanol and dilute to 100.0 ml with the dissolution medium. 
Dilute 5.0 ml of the solution to 100.0 ml with the dissolution 
medium.
Chromatographic system

- a stainless steel column 25 cm * 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm), 
sample temperature: 15°.

- mobile phase: a mixture of 75 volumes of a buffer solution 
prepared by dissolving 7.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water and adjusted to pH 
2.0 with orthophosphoric acid and 25 volumes of 
acetonitrile'

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 10 pl.

Inject the reference solution and the test solution.

Calculate the content of C9HgO4 in the medium.

Complies with the acceptance criteria given under acid stage.

B. Apparatus No. 1 (Basket),
Medium. 1000ml of mixedphosphate bufferpH 6.8, 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter.. ■

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve 15 mg aspirin IPRS mAQ ml of 
methanol and dilute to 100.0 ml with the dissolution medium. 
Dilute 5.0 ml ofthe solution to 100.0 ml with the dissolution 
medium.
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Use chromatographic system as described in stage A.

Inject the reference solution and the test solution.

Calculate the content of C9H8O4 in the medium.

Q. Not less than 70 per cent ofthe stated amount of C9HSO4.

For Atorvastatin —

Apparatus No. 2 (Paddle),
Medium. 900 ml ofphosphate buffer pH 6.8, 
Speed and time. 100 rpmand 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution.Dissolve a weighed quantity of 
atorvastatin calcium IPRS in methanol, and dilute with the 
dissolution medium to obtain a solution having a known 
concentration similar to the test solution. . ..

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- sample temperature 15°,
- mobilephase:amixtureof50volumesofabuffersolution 

prepared by dissolving 1. 54 g of ammonium acetate iii 
1000 ml of water and adjusted to pH 4.0 with glacial 
acetic acid and 50 volumes of a mixture of 92.5 volumes 
of acetonitrile aind 7.5 volumes of tetrahydrofuran,

- flow rate: 1.5 ml per minute,'
- spectrophotometer set at 246 nm,
- injection volume:.2^0 pl._ . ...

Inject the reference solution and the test solution.

Calculate the content.of C^l^FNsOs in the medium.

Q. Not less than 70 per. cent of the stated amount of 
C33H35FN2O5.

Related substances. Determine by liquid chromatography 
(2.4.14).

For Aspirin —

Use the solvent mixture and chromatographic system as 
described under Assay.

Test solution. Disperse a quantity of the mixed content 
containing 300 mg of Aspirin with 60 ml of the solvent mixture, 
with the aid of ultrasound for 15 minutes and dilute to 100.0 ml 
with the solvent mixture, filter.

Reference solution (a). A 0.009 per cent w/v solution of 
salicylic acid in the solvent mixture.

Reference solution (b). A solution containing 0.009 per cent 
w/v of salicylic acid and 0.3 per cent w/v of aspirin IPRS in 
the solvent mixture.
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Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to salicylic acid and 
aspirin is not less'than 3.0 in the chromatogram obtained with 
reference solution (b), the column efficiency is not less than 
2000 theoretical plates, the tailing factor is not more than 2.0 
and the relative standard deviation for replicate injections is 
not more than 2.0 per cent in the chromatogram obtained with 
reference solution (a).
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to salicylic acid is not more than the area 
of the peak in the chromatogram obtained with reference 
solution (a) (3.0 per cent).

For Atorvastatin —
Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water.
Solution A. Dissolve 5.75 g of ammonium dihydrogen 
orthophosphate in 1000 ml of water.

SolutionB. 92.5 volumes of acetonitrile and 7.5 volumes of 
tetrahydrofuran.

NOTE — Prepare the solutions immediately before use.
Test solution. Disperse a quantity of the mixed content 
containing 50 mg of Atorvastatin with. 10 ml of methanol, add 
20 ml of the solvent mixture, with the aid of ultrasound for 20 
minutes and dilute to 100.0 ml with the solvent mixture.
Reference solution (a). Dissolve 55 mg of atorvastatin 
calcium IPRS in 5 ml of methanol and dilute to 100.0 ml with 
the solvent mixture.
Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4,6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- sample temperature: 15°,
- mobile phase: A. amixture of58 volumes ofsolutionA 

and 42 volumes of solutions, >
B. a mixture of 20 volumes of solution A, 

20 Volumes of solution B and 60 volumes of methanol, 
~ a gradient programme using the conditions given below, 
- spectrophotometer set at 246 nm, 
- injection volume: 20 pl. ■ 1

Time Mobile phase A Mobile phase B Flow rate
(in min.) (per cent v/v) (per cent v/v) (ml/minute)

0 100 0 1.8
20 100 0 1.8'
35 25 75 1.5
40 25 75' 1.5
55 0 100 1.5
60 100 0 1.8'
70 100 0 .1.8

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (1.0 
per cent), and the sum of areas of all the secondary peaks is 
not more than 4 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (4.0 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent). Ignore peaks due to 
aspirin and salicylic acid.

Uniformity of content. Complies with the test stated under 
Capsules.

For Atorvastatin —

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Disperse content of one capsule in 20 ml of 
methanol, with the aid of ultrasound for 30 minutes and dilute 
to obtain a solution having the similar concentration of the 
reference solution with the solvent mixture.

Calculate the content of C33H35FN2O5 in the capsule.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4; 14).

Solvent mixture. 60 volumes of mobile phase Aand 40 volumes 
of acetonitrile.

Test solution. Weigh and mix the content of 20 capsules. 
Disperse a quantity of mixed content containing 75 mg of 
Aspirin in 20 ml of methanol, with the aid of ultrasound for 10 
minutes and dilute to 100.0 ml with the solvent mixture and 
filter. Dilute 5.0 ml ofthe solution to 50.0 ml with the solvent 
mixture.

Reference solution (a). A0.15 per cent w/v solution of aspirin 
IPRS in the solvent mixture.

Reference solution (b). A 0.055 per cent w/v solution of 
atorvastatin calcium IPRS in methanol.

Reference solution (c). Dilute a suitable volume of reference 
solution (a) and reference solution (b) with the solvent mixture 
to obtain a solution having a concentration similar to the test 
solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- sample temperature: 15°,
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- mobile phase: A. a buffer solution prepared by 
dissolving 1.4 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 2;5 
with orthophosphoric acid,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent y/v)

0 . 70 ■ 30 j
15 70 30
17 40 60
30 40 60
32 70 30
35' 70 30

The elution order of peaks is aspirin and atorvastatin.

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for both the peaks.

Inject reference solution (c) and the test solution.

Calculate the content of C9H8O4 and C33H35FN2O5 in the 
capsules.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The label states the quantity of atorvastatin 
calcium in the. terms ofthe equivalent amount of atorvastatin 
and aspirin.

Aspirin Gastro-resistant and 
Rosuvastatin Capsules
Aspirin Gastro-resistant and Rosuvastatin Calcium 
Capsules; Acetylsalicylic Acid Gastro-resistant and 
Rosuvastatin Calcium Capsules

Aspirin Gastro resistant and Rosuvastatin Capsules contain 
rosuvastatin calcium equivalent to not less than 90.0 per cent 
and not more than 110.0 percent of the stated amount of 
rosuvastatin, C22H28FN3O6S and aspirin, C9H8O4.

Usual strengths. Aspirin, 75 mg and Rosuvastatin, 5 mg; 
Aspirin, 75 mg and Rosuvastatin, 10 mg; Aspirin, 150 mg and 
Rosuvastatin, 10 mg; Aspirin, 75 mg and Rosuvastatin, 20 mg; 
Aspirin, 150 mg and Rosuvastatin, 20 mg.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in, the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

For Aspirin —

A. Apparatus No. 1 (Basket),
Medium. 1000 ml of 0.1 Mhydrochloric acid, 
Speed and time. 100 rpm and 120 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with, the 
dissolution medium.

Reference solution. Dissolve 15 mg of aspirin IPRS in 5 ml of 
acetonitrile and dilute with the dissolution medium to.obtain 
a solution having a concentration similar to the test solution.

Chromatographic system
- a stainless steel column 25 cm'x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil ODS 2), '

.. sample temperature: 15°.
- mobile phase: a mixture of 5 5 volumes of a buffer solution 

prepared by dissolving 1.74 g ofpotassium dihydrpgen 
orthophosphate in 1000 ml of wafer, adjusted to pH 2.3 
with orthophosphoric acid, 35 volumes of acetonitrile 
and 10 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C9H8O4 in the medium, i.

Complies with the acceptance criteria given under acid stage.

B. Apparatus No. 1 (Basket),
Medium. 1000 ml of a buffer solution prepared by mixing 75 
volumes of 0.1 Mhydrochloric acid and 25 volumes of 0.2 M 
trisodium phosphate dodecahydrate, adjusted to pH 6.8 with 
2 M hydrochloric acid or 2 Msodium hydroxide,
Speed and time. 100 rpm and 90 minutes.

Withdraw a suitable volume of the medium and filter.
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Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve 15 mg of aspirin IPRS in 5 ml of 
acetonitrile and dilute with the dissolution medium to obtain 
a solution having a concentration similar to the test solution. 

Use chromatographic system and system suitability as 
described under stage A.

Inject the reference solution and the.test solution.

Calculate the content of C9H8O4 in the medium.

Q. Not less than 75 per cent of the stated amount of C9H8O4.

Tor Rosuvastatin —

Apparatus No. 2 (Paddle),

Medium. 900 ml of phosphate buffer pH 6.8 prepared by 
dissolving 6.8 g of potassium dihydrogen orthophosphate in 
1000 ml of water, adjusted to pH 6.8 with sodium hydroxide 
solution,
Speed and time. 50 rpm and 30 minutes.
Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the' filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A 0.055 per cent w/v solution of 
rosuvastatin calcium IPRS in equal volumes of acetonitrile 
and water. Dilute the solution with the dissolution medium to 
obtain a solution having a concentration similar to the test 
solution.

Chromatographic system
- a stainless steel column 25 cm * 4.6 mm, packed with 

octylsilane bonded.to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of a buffer solution 

prepared by dissolving 1.74 g ofpotassium dihydro'gpn 
orthophosphate in 1000 ml of water and adjusted to pH 
2.2 with orthophosphoric acid, 42.5 volumes of 
acetonitrile and 7.5 volumes of water,'

- flowrate: 1 mlperminute,
. - spectrophotometer set at 248 nm,
- .injectionvolume:20pl. , .

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.

Calculate the content of C22H28FN3O6S in the medium.

Q- Not less than 70 per cent of the stated amount of 
U22H28FN3O6S.

Related, substances. Determine by liquid chromatography 
(2.4.14). .

For Aspirin —

Solvent mixture. 90 volumes of acetonitrile and 10 volumes 
of water.

Test solution. Disperse a quantity of the mixed powdered 
content of capsules containing 375 mg of Aspirin in 75 ml of 
the solvent mixture, with the aid of ultrasound with intermittent 
shaking and dilute to 100.0ml with the solvent mixture. Dilute 
a suitable volume of the solution with the solvent mixture to 
obtain a concentration of 0.075 per cent w/v of Aspirin.

Reference solution. A 0.00075 per cent w/v solution of aspirin 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as.Inertsil ODS 3 V),

- sample temperature: 15°,
- mobile phase: A. 0.01 Mpotassium dihydrogen ortho­

phosphate, adjusted to pH 2.5 with orthophosphoric 
acidr,

B. acetonitrile,
- a gradient programme using the conditions given below,
- flowrate: 1 mlperminute,
- spectrophotometer set at 220 nm,
- injectionvolume: 10 pl.

Time Mobile phase A Mobile phase B
(in min) . (per cent v/v) (per cent v/v)

0 60 40

15 60 40
25 20 80
26 60 40

35 60 40

Name Relative Correction
retention time factor

Aspirin 1.0
Salicylic acid 1.48 0.86

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to salicylic acid is not more than 3 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (3.0 per cent), the area of any other 
secondary peak is not more than 0.5 times the area of the 
principal peak obtain with the reference solution (0.5 per cent) 
and the sum of areas of all the secondary peaks except salicylic 
acid is not more than twice the area of the principal peak in the 
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chromatogram obtained with the reference solution (2.0 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.05 per cent). Ignore any peak due to 
rosuvastatin.

For Rosuvastatin —

Test solution. Disperse a quantity of the mixed powdered 
content of capsules containing 25 mg ofRosuvastatin in 30 ml 
of the mobile phase, with the aid of ultrasound for 30 minutes 
with intermittent shaking and dilute to 50.0 ml with the mobile 
phase.

Reference solution. A 0.00055 per cent w/v solution of 
rosuvastatin calcium IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 59 volumes of a buffer 

solution prepared by dissolving 1.54 g of ammonium 
acetate in 900 ml of water, adjusted to pH 4.0 with glacial 
acetic acid and dilute to 1000.0 ml with water, 36 volumes 
of acetonitrile and 5 volumes of tetrahydrofuran,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 248 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution and the test solution. Run the 
chromatogram 6 times the retention time of the rosuvastatin 
peak. The area of any secondary peak is not more than 1.5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.5 per cent) and the 
sum of areas of all the secondary peaks is not more than 
3 times the area of principal peakin the chromatogram obtained 
with the reference solution (3.0 per cent). Ignore any peak 
with an area less than 0.05 times the area ofthe principal peak 
in the chromatogram obtained with the reference solution (0.05 
per cent). Ignore any peak due to.salicylic acid and aspirin.

Uniformity of content. Complies with the test stated under 
Capsules.

For Rosuvastatin —

Determine by liquid chromatography (2.4.14), as described 
under Assay for Rosuvastatin with the following modifications.

Test solution. Disperse content of one capsule in 60 ml ofthe 
mobile phase, with the aid of ultrasound for 30 minutes and 
dilute to obtain a solution having the similar concentration of 
the reference solution with the mobile phase. .
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Calculate the content of C22H28FN3O6S in the capsule.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

For Aspirin —

Solvent mixhire. 90 volumes of acetonitrile and 10 volumes 
of water.

Test solution. Weigh and mix the content of 20 capsules. 
Disperse a quantity of powder containing 375 mg of Aspirin in 
75 ml of the solvent mixture, with the aid of ultrasound with 
intermittent shaking and dilute to 100.0 ml with the solvent 
mixture. Dilute a suitable volume of the solution with the 
solvent mixture to obtain a concentration of 0.075 per cent 
w/v of Aspirin.

Reference solution. A 0.075 per cent w/v solution of aspirin 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),'
- sample temperature: 15°,
- mobile phase: a mixture of 60 volumes of 0.01M 

potassium dihydrogen orthophosphate, adjusted to 
pH 2.5 with orthophosphoric acid, and 40 volumes of 
acetonitrile,

~ flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C9H8O4 in the capsules.

For Rosuvastatin —

Test solution. Disperse a quantity ofthe mixed powered content 
of capsules containing 50 mg ofRosuvastatin in 200 ml of the 
mobile phase, with the aid of ultrasound for 30 minutes with 
intermittent shaking and dilute to 250.0 ml with the mobile 
phase. Dilute a suitable volume ofthe solution with the mobile 
phase to obtain a concentration of 0.005 per cent w/v of 
Rosuvastatin. ■ .. . /

Reference solution. A 0.0055 per cent w/v;solution of 
rosuvastatin calcium IPRS in the mobile phase. • ; ,

Use chromatographic system as described under Related 
substances of Rosuvastatin. ;■

Inject the reference solution. The test is not valid,unless the 
column efficiency is not less than 2000 theoretical plates, the 
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tailin° factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.

Calculate the content of C22H28FN3O6S in the capsules.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30 .

Labelling. The label states the quantity of rosuvastatin 
calcium in term of the equivalent amount of rosuvastatin and 
aspirin.

Aspirin and Caffeine Tablets
Acetylsalicylic Acid and Caffeine Tablets

Aspirin and Caffeine Tablets contain not less than 92.5 per 
cent and not more than 1'07.5 per cent ofthe stated amount of 
aspirin, C9H8O4 and caffeine, C8H10N4O2.

Usual strength. Aspirin 0.4 g and caffeine 30 mg.

Identification

A. Boil 1 g of the powdered tablets with 10 ml of 1 M sodium 
hydroxide, cool and filter. Acidify the filtrate with 1M sulphuric 
acid; a white precipitate is produced. Dissolve the precipitate 
in about 2 ml of water and add ferric chloride test solution; a 
deep violet colour is produced.

B. Shake 0.5 g ofthe powdered tablets with 10 ml of water for 
5 minutes, filter and add 10 ml of I M sodium hydroxide. 
Extract with three quantities, each of 30 ml of chloroform, 
washing each extract with the same 10 ml of water. Filter the 
combined extracts through absorbent cotton and evaporate 
the filtrate to dryness. Reserve a quantity , of the residue for 
test C. Dissolve 10 mg ofthe residue in 1 nil of hydrochloric 
acid, add 0.1 g of potassium chlorate and evaporate to 
dryness in a porcelain, dish; a reddish residue remains which 
becomes purple on exposure to ammonia vapour.

C. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.00 Iper cent w/v solution of the residue reserved in Test B 
shows an absorption maximum at about 273 nm.

Tests

Dissolution (2.5.2).
For aspirin —

Apparatus No. 2 (Paddle),
Medium. 500 ml of a pH 4.5 buffer prepared by dissolving 
2.99 g of sodium acetate and 1.66 ml of glacial acetic acid in 
sufficient water and dilute to 1000 ml with water,- 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the dissolution medium, if necessary, at the maximum at 
about 265 nm (2.4.7). Calculate the content of C9H8O4 in the 
medium from the absorbance obtained from a solution of 
known concentration of aspirin IPRS in the dissolution 
medium in such manner to get similar concentration of the test 
solution.

Q. Not less than 75 per cent of the stated amount of C9H8O4.

Salicylic acid. Disperse a quantity of the powdered tablets 
containing 0.5 g of Aspirin with 50.0 ml of chloroform and 
10 ml of water and allow to separate. Filter the chloroform 
layer through a dry . filter paper and evaporate 10 ml of the 
filtrate to dryness at room temperature using a rotary 
evaporator. To the residue add 4 ml of ethanol (95 per cent), 
stir well, dilute to 100 ml with water at a temperature not 
exceeding 10°, filter immediately, rapidly transfer 50 ml to a 
Nessler cylinder, add 1 ml of freshly prepared acid ferric 
ammonium sulphate solution, mix and allow to stand for 
1 minute; the violet colour produced is not more intense than 
that produced by adding 1 ml of acid ferric ammonium 
sulphate solution to a mixture of 3.0 ml of a freshly prepared 
0.05 per cent w/v solution of salicylic acid, 2 ml of ethanol 
(95 percent) and sufficient water to produce 50 ml contained 
in a second Nessler cylinder (3.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets.

For aspirin — Weigh a quantity of the powder containing 
about 0.7 g of Aspirin, add 20 ml of water and 2 g of sodium 
citrate and heat under a reflux condenser for 
30 minutes. Cool, wash the condenser with 30 ml of warm 
water and titrate with 0.5 M sodium hydroxide using 
phenolphthalein solution as indicator.

1 ml of 0.5 M sodium hydroxide is equivalent to 0.04504 g of 
C9H8O4. , : '

For caffeine — Weigh a quantity of the powder containing 
about 30 mg of Caffeine add 200 ml of water and shake for 
30 minutes. Add sufficient water to produce 250.0 ml and 
filter. To 10.0 ml ofthe filtrate add 10 ml of 1Msodium hydroxide 
and extract immediately with five quantities, each of 30 ml, 
of chloroform, washing each extract with the same 
10 ml of water. Filter the combined chloroform extracts, if 
necessary, through absorbent cotton previously moistened 
with chloroform. Evaporate the solution to dryness and 
dissolve the residue as completely as possible in water, 
warming gently if necessary. Cool, add sufficient water to 
produce 100.0 ml, mix and filter if necessary. Measure the 
absorbance ofthe resulting solution at the maximum at about 
273 nm (2.4.7).
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Calculate the content of C8Hi6N4O2 taking 504 as the specific 
absorbance at 273 nm.

Storage. Store protected from moisture.

Atazanavir Sulphate

CH3
H3c-C-CH3

OH I O H

H o
-n n nY0CH3 .h2so4

H r °

H3C'9'ch3
3 CH,

C38H52N6O7,H2SO4 Mol. Wt. 802.9

Atazanavir Sulphate is. salt with sulphuric acid of 
(35,85,9S, 125)-3,12-bis( 1,1 -dimethylethyl)-8-hydroxy-4,11 - 
dioxo-9-(phenylmethyl)-6-[[4-(2-pyridinyl)phenyl]methyl]- 
2,5,6,10,13-pentaazatetradecanedioic acid dimethyl ester.

Atazanavir Sulphate contains not less than 98.0 per cent and 
not more than 102.0 per cent of C38H52N6O7 H2SO4> calculated 
on the dried basis.

Category. Antiretroviral.

Description. A white to pale yellow crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with .atazanavir 
sulphate IPRS or with the reference spectrum of atazanavir 
sulphate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests'
Specific optical rotation (2.4.22). - 48° to - 44°, determined on 
1.0 per cent w/v solution in a mixture of equal volumes of 
methanol and water at 22°.

Sulphuric acid. Not less than 11.0 per cent w/w and not more 
than 13.0 per cent w/w.

Weigh 0.2 g and sonicate with 30 ml of methanol, add 30 ml of 
water. Titrate with 0,1 M sodium hydroxide, determining the
end-point potentiometrically (2.4.25). Cany out a blank titration. Loss on drying (2,4.19). Notmore than l.Oper cent, determined
l,iriofa/jl/aod!MmM'wMeisbquivalentt<ip.0049gof onrOgbydrying.inan.ovenatlOS-forShours.

sulphuric acid. Assay. Determine by liquid chromatography (2.4.14).

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B.

Test solution. Dissolve 0.1 g of the substance under 
examination in 100.0 ml of the solvent mixture.

Reference solution. A 0.0005 per cent w/v solution of 
atazanavir sulphate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil ODS-3),

- column temperature: 45°,.
- mobile phase: A. dissolve 6.0 g of sodium dihydrogen 

orthophosphate monohydrate in water, add 2.0 ml of 
orthophosphoric acid and dilute to 1000 ml with water, 

.. .adjusted to pH 2.5 with triethylamine, .
B. acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, '
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Time MobilephaseA MobilephaseB
(in min.) (per cent v/v) -(per cent v/v)

0 60 40
15 60 ■■ 40
32 30 70
44 / 30 . 70
45 60 40
55' 60 40

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent. . ■

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent) and sum ofthe areas of all the: secondary peaks 
is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.
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Test solution. Dissolve 10 mg of the substance under 
examination in 100.0 ml of the mobile phase.

Reference solution. A 0.01 per cent w/v solution oi atazanavir 
sulphate IPRS in the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (Such as Inertsil 
ODS-3),

- column temperature: 45°,
- mobile phase, a mixture of 45 volumes of buffer solution 

prepared by dissolving 6.0 g of sodium dihydrogen 
orthophosphate monohydrate in water, add 2.0 ml of 
orthophosphoric acid and dilute to 1000 ml with water-, 
adjusted to pH 2.5 with triethylamine and 55 volumes 
of acetonitrile, . .

- flow rate:. 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency are not.less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviationfor replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C3SH52N6O7. H2SO4.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 3 0°.

Atazanavir Capsules
Atazanavir Sulphate Capsules
Atazanavir Capsules .contain not less than 90.0 per, cent and 
notmore than 110.0 per cent ofthe stated amount of atazanavir, 
C3sH52N6O7.

Usual strengths. 150 mg; 200 mg; 300 mg; 400 mg.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with that of reference solution.

B. When examined in the range from 200 nmto 400 nm (2.4.7), 
a 0.012 per cent w/v solution in 0.2 per cent v/v solution of 
hydrochloric acid shows an absorption maximum as obtained 
with atazanavir sulphate IPRS of the same concentration.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle) (Use sinkers, if required),
Medium. 1000 ml of 0.025 Mhydrochloric acid,

Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary, with the dissolution medium. Measure 
the. absorbance at the maximum at about 300 nm (2.4.7). 
Calculate the content of C38H52N6O7 in the medium from the 
absorbance obtained from a solution of known concentration 
of atazanavir sulphate IPRS.

Q. Not less than 75 per cent of the stated amount of
c3Sh52n607.
Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 10 volumes bf mobile phase A and 10 volumes 
of mobile phase B.

Test solution. Mix the contents .of 20 capsules. Disperse the 
content of capsules containing about 50 mg of Atazanavir 
with 3 0 ml of the solvent mixture, sonicate for 15 minutes and 
dilute to 50.0 ml with the solvent mixture and filter.

Reference solution. A solution of atazanavir sulphate IPRS 
containing 0.001 per cent w/v of atazanavir in the solvent 
mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil ODS-3), :

- column temperature: 45°, ,
- mobile phase: A. dissolve 6.0 g of sodium dihydrogen, 

. orthophosphate monohydrate and 2 ml of 
orthophosporic acid in 1000 ml of water, adjusted to 
pH 2.5 with triethylamine or orthophosphoric acid, 

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume:20 pl.

55 60 40

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 60 40

15 60 40
32 30 70
44 30 70
45 60 40

Inject the reference solution. The test is not valid unless the 
theoretical plates of the principal peak is not less than 2000 
and the tailing factor is notmore than 2.0. The relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any
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secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of the'areas of all the secondary 
peaks is hot more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14). >

Test solution. Weigh and mix the contents of 20 capsules. 
Disperse a quantity of the mixed content containing about 20 mg 
of Atazanavir with 150 ml ofthe mobile phase, sonicate for 15 
minutes and dilute to 250:0 ml with the mobile phase, filter.

Reference solution. A 0.009 per cent w/v solution of atazanavir 
sulphate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil ODS),

- column temperature: 40°,
- mobile phase: a mixture of 60 volumes of acetonitrile 

and 40 volumes of water,
~ flow rate: 2 ml per minute,
- spectrophotometer set at 250 nm,
- injection volume: 5 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0. The relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of in the capsules.

Storage. Store at a temperature not exceeding 30°.

Atazanavir and Ritonavir Tablets
Atazanavir Sulphate and Ritonavir Tablets

Atazanavir and Ritonavir Tablets contain atazanavir sulphate 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent ofthe stated amount of atazanavir, C3gH52N6O7 
and ritonavir, C37H48N6O5S2.

Usual strength. Atazanavir, 300mgandRitonavir,100mg.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks inthe 
chromatogram obtained with reference solution (c).; ■

IP.2022

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket), ’
Medium. 900 ml of a solution prepared by dissolving 37.7 g of 
polyoxyethylene 10 lauryl ether in 1000 ml of water and add 
2.1 ml of hydrochloric acid, ' -
Speed and time. 100 rpm and 45 minutes for atazanavir and 
120 minutes for ritonavir.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2,4.14),

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve 95 mg of atazanavir sulphate 
IPRS and 28 mg of ritonavir IPRS in 10 ml of methanol, with 
the aid of ultrasound and dilute to 50.0 ml with the dissolution 
medium. Further, dilute 10.0 ml ofthe solution to 50.0 ml with 
the dissolution medium.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 49 volumes of a buffer solution 
prepared by dissolving 3.4 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 3.0, 
with orthophosphoric acid and 51 volumes of 
acetonitrile, ■'

- flow rate: 1.5 mlperminute,
- spectrophotometer set at 240 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid hnless the 
column efficiency is not less than 3500 theoretical plates for 
atazanavir, the tailing factor is not more than 1.5 and the relative 
standard deviation of replicate injections is not more than 2.0 
per cent for both peaks.
Inject the reference solution and the test solution.

Calculate the content of C3gH52N6O7 and C37H48N6O5S2 in the 
medium.
Q. Not less than 75 per cent ofthe stated amount of C38HS2N6O7 
and: 80 per cent ofthe stated amount of C37H4SN6O5S2.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under'Assay with The following 
modifications. - :
Test solution. Disperse a quantity of the powdered tablets 
containing 300 mg ofAtazanavir in 140 ml of the mobile phase 
with the aid of ultrasound for 30 minutes with -intermittent 
shaking, dilute to 200.0 ml with the mobile phase and filter,. - 
Inject the test solution. The area of any secondary peak is not 
more than 2.5 per cent and the sum of areas of all the secondary 
peaks is not more than 5.0 per cent, calculated by area 
normalization.

________ J.____________
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Other tests.Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 300 mg of atazanavir in 140 ml of the 
mobile phase with the aid of ultrasound and intermittent 
shaking and dilute to 200.0 ml with the mobile phase. Dilute 
5 i0 ml of the solution to 100.0 ml with the mobile phase.

Reference solution (a). A 0.085 per cent w/v of atazanavir 
sulphate IPRS in the mobile phase.

Reference solution (b). A 0.025 per cent w/v of ritonavir IPRS 
in the mobile phase.

Reference solution (c). Dilute 5.0 ml each ofreference solution 
(a) and (b) to 50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Zorbax Eclips XDB C-8),

- ■ mobile phase: a mixture of 55 volumes of water and 
45 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 240 nm,
- injectionvolume: 10 pl.

Inject reference solution (c).The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for each components.

Inject reference solution (c) and the test solution.

Calculate the contents ofC38H52N6O7and C37H4gN6O5S2 in the 
tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The label states the quantity of atazanavir sulphate 
in the terms of the equivalent amount of atazanavir and 
ritonavir.

Atenolol

Atenolol is (/?5)-4-(2-hydroxy~3-isopropylaminopropoxy) 
Phenylacetamide.

Atenolol contains not less than 99.0 per cent and not more 
than 101.0 per cent of C^^NaOs, calculated on the dried 
basis. ■

Category. Antihypertensive.

Description. A white or almost white powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atenolol IPRS 
or with the reference spectrum of atenolol.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.01 per cent w/v solution in methanol shows absorption 
maxima at about 275 nm and 282 nm. The ratio of the absorbance 
at the maximum at about 275 nm to that at the maximum at 
about 282 nm is 1.15 to 1.20.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 99 volumes of methanol and 
1 volume of strong ammonia solution.

Test solution. Dissolve 1.0 g of the substance under 
examination in sufficient methanol to produce 100 ml.

Reference solution. A 1.0 per cent w/v solution of atenolol 
IPRS in methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in a current of warm air and 
examine under ultraviolet light at 254 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution.

Tests
Appearance of solution. A 1.0 per cent w/y solution is clear 
(2.4.1), and not more intensely coloured than degree 6 ofthe 
appropriate range ofreference solutions.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. Dilute 1.0 ml of the solution to 10.0 ml with the 
mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
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- mobile phase: dissolve 1.1 g of sodium 1-heptane­
sulphonate and 0,71 g of anhydrous dibasic sodium 
phosphate in 700 ml of water Add 2 ml oi'dibutylamine, 
and adjusted to pH 3.0 with 0.8 M orthophosphoric 
acid, add 300 ml of methanol,

- flowrate: 0.6mlperminute,
- spectrophotometer set at 226nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram 6 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 0.25 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (0.25 per cent). The sum of areas of all the secondary 
peaks is not more than 0.5 times the area of the principal peak 
in the chromatogram obtained with reference solution 
(0.5 percent).

Chlorides (2.3.12). Dissolve 0.25 g in a mixture of 1 ml of 2 M 
nitric acid and 15 ml of water. The solution complies with the 
limit test for chlorides without further addition of 2 M nitric 
acid (0.1 percent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.2 g in 80 ml of anhydrous glacial acetic 
acid. Titrate with 0.7 M perchloric acid, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02663 g of 
C14H22N2O3.

Atenolol Tablets
Atenolol Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent of the stated amount of atenolol, 
CMH22N2O3.' ' ' ■ ' ■■

Usual strengths. 50 mg; 100 mg.

Identification

A. Heat a quantity of the powdered tablets containing about 
0.1 g of Atenolol with 15 ml of methanol to 50°, shake for 
5 minutes, filter (Whatman No. 42 paper is suitable) and 
evaporate the filtrate to dryness on a water-bath. Warm the 
residue with 10 ml of 0.1 M hydrochloric acid, shake and 
filter. Add to the filtrate sufficient 7 M sodium hydroxide to 
make it alkaline, extract with 10 ml of chloroform, dry byshaking 

with anhydrous sodium sulphate, filter, evaporate the filtrate 
to dryness on a water-bath and dry the residue at 105° for 
Ihour. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atenololIPRS 
or with the reference spectrum of atenolol.

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay shows absorption maxima at 
about 275 nmand282nm.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of acetate buffer pH 4.6 prepared by mixing 45 
volumes of 0.1 M sodium acetate arid 55 volumes of 0.1M 
acetic acid, adjusted to pH 4.6 with dilute sodium hydroxide 
or dilute acetic acid,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
mobile phase to obtain a solution containing 0.001 per cent w/ 
v of Atenolol.

Reference solution. A 0.001 per cent w/y solution of atenolol 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes of a buffer solution 

prepared by dissolving 1.57 g sodium 1-heptane- 
sulphonate and 4.0 g .of anhydrous dibasic so.dium 
phosphate and 2.85 ml of dibutylamine in 700ml of water, 
adjusted to pH 3.0 with 0.8 Mphosphoric acid, diluted 
to 1000 ml with water and 30 volurnes of methanol,

- flow rate: 0.6 ml per minute,
- spectrophotometer set at 226 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CflLALO i in the medium

Q. Not less than 80 per cent of the stated amount of 
C14H22N2O2.

Related substances. Determine by liquid chromatography 
(2.4.14).
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Test solution. Disperse a quantity of the powdered tablets 
containing 25 mg of Atenolol with 25 ml of the mobile phase 
and mix with the aid of ultrasound for 20 minutes, filter (Such 
as Whatman GF/C filter) and use the filtrate.

Reference solution (a). Dilute 1 volume of the test solution to 
200 volumes with the mobile phase.

Reference solution (b). Dissolve 10 mg of atenolol impurity 
standard IPRS in 0.1 ml of dimethyl sulphoxide with the aid of 
oentle heat, dilute to 10 ml with the mobile phase and mix.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica or 
ceramic microparticles (5 pm),

- - mobile phase: dissolve 0.8 g of sodium octane­
sulphonate and 0.4 g of tetrabutylammonium hydrogen 
sulphate in 1000 ml of a mixture of 20 volumes of 
tetrahydrofuran, 180 volumes of methanol and 
800 volumes of a 0.34 per cent w/v solution ofpotassium

, dihydrogen phosphate and adjusted to pH 3.0 with 
orthophosphoric acid,

- flow rate: 1 ml per minute,'
- spectrophotometer set at 226 nm,
- injection volume: 20 pl.

Inject reference1 solution (b). The test is not valid unless the 
chromatogram obtained with reference solution (b) resembles 
the reference chromatogram supplied with the atenolol impurity 
standard RS in that the peak due to bis-ether precedes and is 
separated from that due to tertiary amine, which is normally a 
doublet. If necessary, adjust the concentration of sodium 
octanesulphonate in the mobile phase; if its concentration is 
increased, the retention time of the tertiary amine is prolonged.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with thb test solution, the area of any 
peak corresponding to 4-(2-hydroxy-3-isopropylamino- 
propoxy)phenylacetic acid (blocker acid) is notmore than the 
area of the peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent) and the area of any peak 
corresponding to either tertiary amine or bis-ether is not more 
than half the area of the peak in the chromatogram obtained 
with reference solution (a) (0.25 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.2 g of Atenolol, transfer to a 
500-ml volumetric flask using.300 ml c£ methanol, heat the 
resulting suspension to 60° and shake for 15 minutes. Cool, 
dilute to 500;0 ml with methanol, filter through a fine glass 
micro-fibre filter paper (Whatman GF/C) and dilute a suitable 
volume ofthe filtrate with sufficient methanol to produce a 
solution containing 0.01 per cent w/v of Atenolol. Measure 
the absorbance of the resulting solution at the maximum at 

about 275 nm (2.4.7). Calculate the content of C14H22N2O3 
taking 53.7 as the value ofthe specific absorbance at275 nm.

Atenolol and Chlorthalidone Tablets
Atenolol and Chlorthalidone Tablets contain not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of atenolol, Ci4H22N2O3 and not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
chlorthalidone, C14HHCIN2O4S.

Usual Strengths. Atenolol, 25 mg and Chlorthalidone, 6.25 
mg; Atenolol, 50 mg and Chlorthalidone, 12.5 mg; Atenolol, 
100 mg and Chlorthalidone, 25 mg. . .

Identification

A. Determine by thin layer chromatography (2.4.17), using the 
plate coated with silica gel GF254.

Mobile phase. A mixture of 30 volumes of18 M ammonia and 
150 volumes of butan-l-ol. <

Test solution. Remove any film coating from the tablets. 
Disperse a quantity ofthe powdered tablets containing 0.1 g 
of Atenolol with 10.0 ml oimethanol for 15 minutes andfilter.

Reference solution (a). A1.0 per cent w/v solution of atenolol 
IPRS in methanol.

Reference solution (b). A 0.25 per cent w/v solution of 
chlorthalidone IPRS in methanol.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. After development, dry the plate in a 
current of warm air and examine under ultraviolet light at 
254 nm. The two principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with reference solution (a) and reference solution 
(b). ’

B. In the Assay, the principal peaks in the chromatogram 
obtained with test solution correspond the principal peaks in 
the chromatograms obtained with reference solution (c).

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle), ■'
Medium. 900 ml of 0.01 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4,14).

Solvent mixture. 100 volumes of acetonitrile and 3.2 volumes 
of 1.8 M sulphuric acid.

1531

https://nhathuocngocanh.com/



ATENOLOL AND CHLORTHALIDONE TABLETS ip 2022

Test solution. Use the filtrate and, if necessary, dilute with the 
solvent mixture.

Reference solution. Dissolve a suitable quantity of atenolol 
IPRS and chlorthalidone IPRS in a mixture of 75 volumes of 
water and 22.5 volumes of the solvent mixture to obtain a 
solution having known concentration similar to the test 
solution.

Chromatographic system
- a stainless steel column 25 cm * 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 74 volumes of water and 25 

volumes of acetonitrile,0.3 volume of 1.8 M sulphuric 
acid, and 9.3 mg of sodium octyl sulphate,

- flow rate: 1.7 ml per minute,
- spectrophotometer set at 275 nm,
- injection volume: 10 pl.

The relative retention times are about 0.8 for atenolol and 1.0 
for chlorthalidone.

Inject the reference solution. The test is not valid unless the 
resolution between atenolol and chlorthalidone peaks is not 
less than 3.0 and the relative standard deviation of replicate 
injections is not more than 2.0 per cent for both peaks.

Inject the reference solution and the test solution .

Calculate the content of Q4H22N2O3 and Ci4Hi 1C1N2O4S in the 
medium.

Q. Not less than 80 per cent ofthe stated amount of C14H22N2O3 
and not less than 70 per cent of the stated amount of 
C14HnClN2O4S.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Remove any film coating from the tablets, powder 
and disperse a quantity of the powder containing 0.1 g of 
atenolol with 25.0 ml of the mobile phase for 30 minutes with 
the aid of ultrasound. Filter through a suitable filter (Whatman 
No 1 is suitable) and use the filtrate.

Reference solution(a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase.

Reference solution(b). Dissolve 10.0 mg of atenolol impurity 
IPRS in 0.1 ml of dimethyl sulfoxide, with the aid of gentle 
heat, and dilute to 20.0 ml with the mobile phase.

Reference solution(c). A 0.002 per cent w/v solution of 2-(4- 
chloro-3-sulfamoylbenzoyl)benzoic acid IPRS in the mobile 
phase. •/

Chromatographic system. L
- a stainless steel column, 15 cm x 4.6 mm, packed with 

octadecylsilahe bonded to porous silica (5 pm),
- mobile phase: A mixture of 2 volumes of tetra- 

hydrofuran, 18 volumes of methanol and 80 volumes
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of 0.025 M potassium dihydrogen orthophosphate 
containing 1.0 g ofsodium octanesulphonate and 0.4 g 
of tetrabutylammonium hydrogen sulphate'm 1000 ml 
and adjusted to pH 3.0 with orthophosphoric acid, 

- flow rate: 2 ml per minute,
- spectrophotometer set at 226 nm,
- injection volume: 20 pl

Inject reference solution (b). The test is not valid unless the 
chromatogram obtained with reference solution (b) resembles 
the reference chromatogram obtained with the atenolol 
impurity standard IPRS and the peaks due to tertiary amine, 
which is normally a doublet and bis ether are clearly separated. 
If necessary, adjust the concentration of sodium 
octanesulphonate in the mobile phase; if its concentration is 
increases, the retention time of the tertiary amine is prolonged.

Inject reference solution (a), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 2-(4-chloro-3-sulfamoyl-benzoyl) 
benzoic acid is not more than the area of the peak in the 
chromatogram obtained with reference solution (c) (2 per 
cent, with reference to the content of chlorthalidone), the area 
of any peak corresponding to blocker acid is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent, with reference to the 
content of atenolol) and the area of any peak corresponding 
to either tertiary amine or bis ether is not more than half of the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (0.25 per cent, with reference to the 
content of atenolol).

Uniformity of content. Complies with the test stated under 
Tablets. (For chlorthalidone)

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Disperse one tablet in 15 ml ofthe mobilcphase, 
and disperse with the aid of ultrasound for about 30 minutes, 
allow to cool, dilute to volume with 25.0 ml with mobile phase 
shake and filter, rejecting the first few ml of the filtrate. Use the 
filtrate.

Inject reference solution (b) and the test solution.

Calculate the content of C,.;H in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14). .

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 0.1 g of atenolol and transfer 
to a 100.0 ml volumetric flask. Add about 70.0 ml of the mobile 
phase and disperse with the aid of ultrasound for 'about 30 
minutes, allow to cool, dilute to volume with mobile phase and 
filter, rejecting the first few ml of filtrate. Dilute 5.0 ml of the 
solution to 50.0 ml with mobile phase.
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Reference solution (a). A 0.1 per cent w/v solution of atenolol 
IPRS in mobile phase.

Reference solution (b). A 0.025 per cent w/v solution of 
chlorthalidone IPRS in mobile phase:

Reference solution (c). Transfer 5.0 ml reference solution (a) 
and 5.0 ml reference solution (b) in 50.0 ml volumetric flask 
and dilute to volume up to the mark with mobile phase and 
mix.
Chromatographic system

- a stainless steel column 20 cm x 4.6 mm, packed with end 
capped octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 74 volumes of 0.05 per cent 
w/v solution of sodium octanesulphonate, 20 volumes 
of acetonitrile, 5 volumes oipropan-2-ol and 1 volume 
of sulphuric acid (10 per cent v/v) and adjusted to pH 
3.0 with 2 M sodium hydroxide,

- flow rate: 1 ml per minute,
- spectrophotometer set at 275 nm,
- injection volume: 20 pl.

Inject the reference solution(c). The test is not valid unless 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent.

Inject the reference solution(c) and the tjest solution.

Calculate the content of C14H22N2O3 and Ct4Hi i C1N2O4S in the 
tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Atomoxetine Hydrochloride

Ci7H21NO,HCI Mol. Wt. 291.8

Atomoxetine Hydrochloride is (7?)-7V-Methyl-3 -phenyl-3 ~(p- 
tolyloxy)propylamine hydrochloride. ;

Atomoxetine Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of Ci7H2iNO,HCl 
calculated oh the anhydrous basis.

Category. Cerebral activator.

Description. A white to creamish yellow powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atomoxetine 
hydrochloride IPRS or with the reference spectrum of 
atomoxetine hydrochloride.

Tests

Specific optical rotation (2.4.22). -42.0° to -36.0°, determined 
in a 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 12 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase.

Reference solution. A 0.012, per cent w/v solution of 
atomoxetine hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m),
- mobile phase: a mixture of 70 volumes of a buffer solution 

prepared by dissolving 0.05 Mpotassium dihydrogern 
orthophosphate in water, add 2 ml of triethylamine, 
adjusted to pH 2.5 with orthophosphoric acid axdl 
30 volumes of acetonitrile,

- flow rate: 1 ml .per minute.
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.

Heavy metals (2.3.13). 1 g complies with the limit test for heavy 
metals, Method B (20 ppm). . _

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.1g.

Assay. Dissolve 0.25 g in 40 ml of glacial acetic acid and add 
10 ml of 5 per cent w/v of mercuric acetate solution in glacial 
acetic acid. Titrate with 0. IM perchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02918 g of 
C]7H21NO,HC1.
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Atomoxetine Capsules
Atomoxetine Capsules contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
atomoxetine, CI7H21NO.

Usual strengths. 18 mg; 25 mg; 40 mg; 60 mg; 80 mg; 100 mg.

Identification
A. Dissolve the content of capsules containing 60 mg of 
atomoxetine in 10 ml of methanol, centrifuge at 4000 rpm for 5 
minutes, Evaporate the solution to a dry powder with the aid 
of a stream of air or nitrogen. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained with atomoxetine hydrochloride 
IPRS treated in the same manner or with the reference spectrum 
of atomoxetine hydrochloride. ' :r

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak .in the 
chromatogram obtained with reference solution (b).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle) (Use sinker, if required), 
Medium. .1000 ml of 0.IMhydrochloric acid, ..
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).
Test solution. Use the filtrate, dilute if necessary., with the 
dissolution medium.
Reference solution. Dissolve a quantity of atomoxetine 
hydrochloride IPRS in the dissolution medium arid dilute with 
the dissolution medium to obtain a solution havinga'known 
concentration similar to the expected concentration of the 
test solution. ’ - ■ ■ :

Use chromatographic system as described under Assay.
Inject the reference solution and the test solution.

Calculate the content of Ci7H2iNO in the medium.
Q. Not less than 80 per cent of the stated amount of C!7H2iNOi.

Related substances. Determine by liquid chromatography 
(2.4.14). ....
Test solution. Weigh and mix the content of 20 capsules. 
Disperse a quantity of the mixed content containing 0.1 g of 
atomoxetine in 50 ml of the mobile phase and dilute to 100.0 ml 
with the mobile phase.
Reference solution. Disperse 0.1 g each of atomoxetine 
hydrochloride IPRS and urea in 10 ml of 'water, mix with the 
aid of ultrasound for 3 minutes, heat at 85° in an oven for 40 
minutes, and allow to cool to room temperature. Dilute the 
resulting solution to 100.0 ml with the mobile phase. ■J >

IP 2022

NOTE—The oven temperature and time in the oven can be 
adjusted to give a suitable level of atomoxetine N-amide 
peak.
Chromatographic system .

- a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (3.5 pm),

- mobile phase: a mixture of 59 volumes of buffer solution 
prepared by dissolving 4.9 g of sodium 
I-decanesulphonate and 6.9 g ofpotassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to.pH 3.1 
with orthophosphoric acid and 41 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 10 pl.

Name Relative
. . retention time

Desmethyl atomoxetine1 0.76

'(R)-N-Methyl-3-phenoxy-3-phenylpropan-l-amine.
2(R)-1 -Methyl-1 -(3-phenyl-3-(o-tolyloxy)propyl)urea (For system 
suitability purposes only).

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to atomoxetine N-amide 
and atomoxetine is not less than 2.6.

Inject the test solution. The area of any peak corresponding 
to desmethyl atomoxetine is not more than 0.3 per cent, the 
area of any other secondary peak is not more than 0.2 per cent 
and the sum of the areas of all the secondary peaks is not 
more than 1.0 per cent, calculated by area normalization.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and mix the content of 20 capsules. 
Disperse a quantity of the mixed contents containing 10 mg of 
atomoxetine in 65 ml of the mobile phase, shake for 20 minutes 
and dilute to 100.0 ml with the mobile phase.

Reference solution (a). A solution containing 0.01 per cent 
w/v of atomoxitine hydrochloride IPRS and 0.002 per cent w/ 
v of o-cresol in the mobile phase.

Reference solution (b). A 0.0)14 per cent w/v solution of 
atomoxitine hyrochloride IPRS in the mobile phase. ?i 

Chromatographic system .
- a stainless steel column 7;5 cmx 4.6 mm, packed with 

octylsilane bonded to porous silica (3.5 pm),<
- column temperature: 35°,
- mobile phase: dilute 3 ml of triethylamine in a solution 

contaning a mixture of 62 volumes of buffer solution

Atomoxetine 1.0

Atomoxetine N-amide* 2 1:2
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prepared by dissolving 5.8 g ofpotassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 2.5 
with orthophosphoric .'acid and. 3 8 volumes of 
acetonitrile,

_ flow rate: 1.5 ml per minute,
_ spectrophotometer set at 220 nm,
_ injection volume: 10 pl.

The relative retention time with reference to atomoxetine for o- 
cresol is 1.3.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to atomoxetine and o- 
cresol is not less than 3.5, the tailing factor for the principal 
peak is not more than 2.0 in the chromatogram obtained with 
reference solution (a) and the relative standard deviation for 
replicate injections is not more than 1.0 per cent in the 
chromatogram obtained with reference solution (b).

Inject reference solution (b) and the test solution.

Calculate the content of Ci7H2iNO in the capsules.

Storage. Store protected from moisture.

Atorvastatin Calcium

C&HegCaFaN^ 10,3H2O Mol. Wt. 1209.4

Atorvastatin Calcium is calcium salt of (P7?,87?)-2-(4- 
fluorophenyl)-a,5-dihydroxy-5-( 1 -methylethyl)-3-phenyU4- 
[(phenylamino)carbonyl]-1//-pyrrole-1 -heptanoic acid 
trihydrate. . ■

Atorvastatin Calcium contains not less than 98.0 per cent and 
not more than 102.0 per cent of C66H63 CaF2N4O10j calculated on 
the anhydrous basis..

Category. Antihyperlipidaemic.

Description. A white to off-white, crystalline powder. It shows 
polymorphism (2.5.11).'

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atorvastatin 

calcium IPRS or with the reference spectrum of atorvastatin 
calcium.

B. Determine by atomic absorption spectro-photometry (2.4.2). 
A 0.005 per cent w/v solution of the substance under 
examination in.a mixture of 75 volumes of methanol., 25 volumes 
of water and 2 volumes of hydrochloric acid using air­
acetylene flame, shows absorption at the calcium emission 
line at 422.7 nm.

Tests
Specific optical rotation (2.4.22), -12.0° to - 6.0°, determined 
in a 1.0 per cent w/v solution in dimethylsulphoxide.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water.

Test solution. Dissolve 50 mg of the substance under 
examination in 10 ml of methanol and dilute to 100 ml with the 
solvent mixture.

Reference solution (a). A 0.5 per cent w/v solution of 
atorvastatin calcium IPRS in methanol. Dilute 5 ml of the 
solution to 50 ml with the solvent mixture.

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with the solventmixture.

Chromatographic system
- . a stainless steel column. 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 92.5 volumes of 

acetonitrile and 7.5 volumes tetrahydrofuran,..
B. a mixture of 5$ volumes of a buffer 

solution prepared by dissolving 5.75 g of ammonium 
dihydrogen orthophosphate in .1000 ml of water and 
42 volumes of mobile phase A,

C. a mixture of 20 volumes of the b uffer 
solution, 20 volumes of mobile phase A and 60 volumes 
of methanol,

- a gradient programme using the conditions given below, 
- spectrophotometer set at 246 nm,
- injection volume: 20 pl,
- injection delay 10 minutes.

Time Flow rate Mobile Mobile
phase B phase C

(in min.). (ml per min.) (per cent v/v) (per cent v/v)
0 1.8 100 0

20 1.8 100 0
35 1.5 25 75
40 1.5 25 75
55 1,5. o. 100
60 1.8 100 0
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Inject reference solution (a/ The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 1.5.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
individual secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent) and the sum of the areas 
of all the secondary peaks is not more than 2 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (2.0 per cent). Ignore any peak with an area less 
than 0.05 times the area ofthe principal peak obtained in the 
chromatogram obtained in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Water (2.3.43). Not more than 6.0 per cent

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water.

Test solution. Dissolve 80 mg of the substance under 
examination in 20 mi of methanol and dilute to 200 ml with the 
solvent mixture: Dilute the solution with the solvent mixture 
to produce a solution containing 0.008 per cent w/v of 
Atorvastatin Calcium.

Reference solution. Dissolve 20 mg of atorvastatin calcium 
IPRS in 5 ml of methanol and dilute to 50 ml with the solvent 
mixture. Dilute the solution with the solvent mixture to produce 
a solution containing 0.008 per cent w/v of Atorvastatin 
Calcium.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 5 8 volumes of a buffer solution 

prepared by dissolving 5.75 g of ammonium dihydrogen 
orthophosphate in.1000 ml of water and 42 volumes of 
a mixture of 92.5 volumes of acetonitrile and 7.5 volumes 
of tetrahydrofuran.,

- flow rate: 1.8 ml per minute,
- spectrophotometer set at 246 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C66H68CaF2N4O10.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Atorvastatin Tablets
Atorvastatin Calcium Tablets

Atorvastatin Tablets contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
atorvastatin, C33H3SFN2O5.

Usual strengths. 10 mg; 20 mg; 40 mg; 80 mg (1 mg of 
Atorvastatin Calcium (C66H68CaF2N4O10.3H2O) is equivalent 
to 923.8 pg of atorvastatin C33H35FN2O5.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml ofp/ioxp/zate bufferpH 6.8,' '
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a weighed quantity of 
atorvastatin calcium IPRS in methanol, and dilute 
quantitatively with the dissolution medium to obtain a solution 
of about the same concentration as the test solution.

Use the chromatographic system as described under Assay.

Inject the reference solution and the test solution.

Calculate the content of C33H35FN2O5.

Q. Not less than 70 per cent of the stated amount of 
C33H35FN2O5.

Related substances. Determine by liquid chromatography 
(2.4.14). ...... .

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
water.

Test solution. Weigh a quantity ’of the powdered tablets 
containing 50 mg of atorvastatin, disperse in 10 ml oimethanol, 
add 20 ml of the solvent mixture, disperse with the aid of 
ultrasound, if required, and dilute to 100.0. ml with the solvent 
mixture and filter.

Reference solution (a). Weigh a suitable quantity of 
atorvastatin calcium IPRS, dissolve in 5 ml of methanol 
and dilute to 50.0 ml with the solvent mixture, to produce 
0.05 per cent w/v of atorvastatin.
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Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

_ mobile phase: A. a mixture of 92.5 volumes of 
acetonitrile and 7.5 volumes tetrahydrofuran,

B. a mixture of 58 volumes of a buffer
solution prepared by dissolving 5.75 g of ammonium 
dihydrogen orthophosphate in 1000 ml of water and 
42 volumes of mobile phase A,

C. a mixture of 20 volumes ofthe buffer 
solution, 20 volumes of mobile phase A and 60 volumes 
of methanol,

- a gradient programme using the conditions given below,
- spectrophotometer set at 246 nm,
- injection volume: 20 pl,
- injection delay 10 minutes.

Time Flow rate Mobile 
phase B

Mobile 
phase C

(in min.) (ml per min.) (per cent v/v) (per cent v/v)

0 1.8 100 0
20 1.8 100 0

35 1.5 25 75

40 1.5 25 75

55 1-5 0 100

. 60 1.8 100 0

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 1.5.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained-with reference solution (b) (1.0 per 
cent) and the sum of the areas of.all the secondary peaks is 
not more than 4 times the area of the peak in the chromatogram 
obtained with reference solution (b) (4.0 per cent). Ignore any 
peak with an area less than 0.05 times the area of the peak 
obtained with reference solution (b) (0.05 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14) as described 
under Assay using the following test solution.

Test solution. Disperse one tablet in 3 ml of water, add 25 ml of 
methanol and mix with the aid of ultrasound, make up to 50 ml 
with the solvent mixture, filter. Dilute sufficient amount of the 
th^ filtrate with solvent mixture to produce a solution 
containing 0.008 per cent w/v of atorvastatin.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A solution prepared by dissolving 6.8 g of 
potassium dihydrogen orthophosphate and 0.9 g of sodium 
hydroxide in 1000 ml of water, adjusted to pH 6.8 with 
phosphoric acid or sodium hydroxide.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powdered tablets containing about 80 mg of 
atorvastatin, add 3 ml to 5 ml of water and disperse in sufficient 
methanol to produce a solution containing 0.016 percent w/v 
of atorvastatin. Disperse with the aid of ultrasound, if required, 
and filter. Dilute the filtrate with sufficient ofthe solvent mixture 
to produce a solution containing 0.008 per cent w/v of 
atorvastatin.

Reference solution. Weigh a suitable quantity of atorvastatin 
calcium IPRS and dissolve in sufficient methanol to produce 
a solution containing 0.08 per cent of atorvastatin. To 
5 ml of the solution, add 20 ml of methanol and dilute to 
50 ml with the solvent mixture to produce a solution containing 
0.008 per cent w/v of atorvastatin.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of a buffer solution 

prepared by dissolving 1.54 g of ammonium acetate in 
1000 ml of water, adjusted to pH 4.0 with glacial acetic 
acid, and 50 volumes of a mixture of 92.5 volumes of 
acetonitrile and 7.5 volumes of tetrahydrofuran,

- flow rate: 2 ml per minute,
- spectrophotometer set at 246 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent.

Inject the reference solution the test solution.

Calculate the content of C33H35FN2O5 in the tablets.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of atorvastatin.

Atorvastatin and Fenofibrate Tablets
Atorvastatin Calcium and Fenofibrate Tablets

Atorvastatin and Fenofibrate Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of atorvastatin, (C33H35FN2O5)2, and fenofibrate, 
C^CIO*
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Usual strengths. Atorvastatin Calcium equivalent to 
Atorvastatin, 10 mg and Fenofibrate, 72.5 mg; Atorvastatin, 
20 mg and Fenofibrate, 145 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
.with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (c).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of a solution prepared by dissolving 7.21 g of 
sodium lauryl sulphate in 1000. ml of water, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14), using the 
chromatographic system described under Assay.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution (a). Weigh accurately about 55 mg of 
atorvastatin calcium IPRS in a 50 ml volumetric flask, add 
30.0 ml of methanol, sonicate and make up the volume with 
methanol.

Reference solution (b). Weigh accurately about 80 mg of 
fenofibrate IPRS in a 25-ml volumetric flask, add 15 ml of 
methanol, sonicate and make up the volume with methanol.

Reference solution (c). Dilute a suitable volume of reference 
solution (a) and reference solution (b) with dissolution medium 
to obtain a solution having similar concentration to the test 
solution.

Inject reference solution (c) and the test solution.

Calculate the content of (CsjHssF^Oj^, and C20H21CIO4 in the 
medium.

Q. Not less than 70 per cent of the stated amounts of 
(C33H35FN2O5)2 and C20H21CIO4.

Related substances. Determine by liquid chromatography 
(2.4.14).

Use chromatographic system and test solution as described 
under Assay, except injection volume, use 50 pl.

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of the areas of all the 
secondary peaks is not more than 2.0 per cent, calculated, by 
area normalisation.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Disperse 1 tablet in 10 ml of wafer.with the aid 
of ultrasound. Add about 30 ml of methanol and disperse with 
aid of ultrasound for 15 minutes, cool and dilute to 50.0 ml 
with methanol and mix. Centrifuge at 2500 rpm for 10 minutes, 
rejecting the first few ml of filtrate. Dilute 5.0 ml ofthe solution 
to 25.0 ml with the mobile phase.

Reference solution. A 0.08 per cent w/v solution of atorvastatin 
IPRS in methanol. Dilute 5.0 ml of the solution to 100.0 ml with 
the mobile phase.

Carry out the chromatographic system described under Assay.

Calculate the content of (C^FL^FNzOs^, in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 0.2 g of fenofibrate into a 250-ml 
volumetric flask, add 100 ml of methanol and sonicate for 25 
minutes with intermittent shaking. Make up the volume with 
methanol, mix and cenirifuge. Dilute 4.0 ml of clear supernatant 
to 10.0 ml with mobile phase.

Reference solution (a). Weigh accurately about 60 mg of 
atorvastatin calcium IPRS in a 50-ml volumetric flask, add 30 
ml of methanol, sonicate it to dissolve and make up the volume 
with methanol.

Reference solution (b). Weigh accurately about 80 mg of 
fenofibrate IPRS in a 25-ml volumetric flask, add 15 ml of 
methanol, sonicate it to dissolve and make up the volume 
with methanol.

Reference solution (cf Dilute a suitable volume of reference 
solution (a) and reference solution, (b) with mobile phase to 
obtain a solution having similar concentration to the test 
solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed'with 

octadecylsilane bonded to porous silica (5. pm) (Such 
as Hypersil BDS C18 ),

• - mobile phase: a mixture of 3 5 volumes of a buffer solution 
prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 2.5 
with orthophosphoric acid, 35 volumes of acetonitrile 
and 30 volumes of methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between atorvastatin and fenofibrate peaks is not 
less than 27, the column efficiency is not less than 7000 
theoretical plates, the tailing factor is not more than 2.0 and 
the relative standard deviation of replicate injections is not 
more than 2.0 per cent for atorvastatin peak.
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Inject reference solution (c) and the test solution.

Calculate the content of (C33H3iFN2O5)2, and C20H21ClO4 in the 
tablets.
Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of atorvastatin, and fenofibrate.

Atosiban Acetate

C43H67N11O12S2 . Mol Wt. 994.2

Atosiban Acetate is [l-(3-Sulfanylpropanoyl)-2-(4-O-ethyl-D- 
tyrosine)-4-threonine-8-omithine] oxytocin.

Atosiban Acetate contains not less than 93.0 per cent and not 
more than 107.0 per cent of C43H67NnOi2Si, calculated on the 
anhydrous and aCetic. acid free basis..

Category. Oxytocin antagonist..

Description. A white to off white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2,4,6). 
Compare the spectrum with that, obtained with atosiban 
acetate IPRS or with the reference spectrum of Atosiban 
acetate.

B, In the Assay, the principal .peak, in the chromatogram 
obtained with the test , solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution.

Tests

Specific optical rotation (2.4.22). - 53.0° to -43.0°, calculated 
on anhydrous and acetic acid free basis, determined in 1.0 per 
cent w/v solution of 1.0 per cent v/v acetic acid in water.

Related substances. Determine by liquid chromatography 
(2.4.14).

Buffer solution. Dissolve 1.94 g ammonium acetate in 1000 ml 
of water, adjusted to pH 4.0.with trifluproacetic acid.

Test solution. Dissolve 20 - mg of the substance under 
examination in mobile phase B and diluted to 5.0 ml with 
mobile phase B.

Reference solution. A 0.004 per cent w/v solution of Atosiban 
acetate IPRS in mobile phase B.
Chromatographic system

- a stainless steel column 25 cm * 4.6 mm, such as ZIC
HHJC(5pm),

- column temperature: 60°,
- mobile phase: A. a mixture of 5 volumes of the buffer 

solution and 95 volumes of acetonitrile,
B. a mixture of 40 volumes of the buffer 

solution and 60 volumes of acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 0.7 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10'pl.

Time Mobile , phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 85 ■ 15
30 70 .. 30 .
40 60 40
50 . . 60 , 40
51 85 15
65 85 15

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 "per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution the area of any 
secondary peak is not more than the area of reference solution 
(1.0 per cent) /and the sum of areas of all the secondary peaks 
is not more than the area of . 3 times the area of reference 
solution (3.0 per cent).

Acetic acid. Not more than 14 per cent w/w on anhydrous 
basis.

Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in water and dilute to 5.0 ml with water.

Reference solution. A 0.07 per cent w/v solution of acetic 
acid IPRS in water.
Chromatographic system

- a stainless steel column 25 cm * 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: A. a 0.1 per cent v/v solution of 
orthophosphoric acid in water and

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.0 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl,
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Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 99 1

15 99 1

22 5 95

■ 23 99 1

35 99 1

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CH3COOH.

Water (2.3.43). Not more than 15.0 per cent, determined on 
0.05g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in mobile phase B and dilute to 25.0 ml with mobile 
phase B.

Reference solution. A 0.1 per cent w/v solution of atosiban 
acetate IPRS in mobile phase B.

Use chromatographic system as described under Related 
substances. . . ■ . •

Inject the reference solution. The test is not valid unless the 
column.efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C43H67Ni jO^.

Storage. Store protected from moisture, at a temperature 
between 2° to 8°.

Atracurium Besylate

Atracurium Besylate is isoquinolinium, 2,2’-[l ,5-pentanediyl 
bis[oxy(3-oxo-3,l-propanediyl)]]bis [l-[(3,4-dimethoxy- 
phenyl)methyl]-1,2,3,4-tetrahydro-6,7-d  imethqxy-2-methyl-, 
dibenzenesulphonate.

Atracurium Besylate contains not less than 96.0 per cent and 
not more than 102.0 per cent of C65H82N2OI8S2, calculated on 
the anhydrous basis.

It contains not less than 5.0 per cent and not more than 6.5 per 
cent of the trans-trans isomer, not less than 34.5 per cent and 
not more1 than 38.5 per cent of the cis-trans isomer, and not 
less than 55.0 per cent and not more than 60.0 per cent of the 
cis-cis isomer.

Category. Neuromuscular blocking agent.

Description. A white to off-white solid.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atracurium 
besylate IPRS or with the reference spectrum of atracurium 
besylate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Methyl benzenesulphonate. Determine by liquid 
chromatography (2.4.14).

Buffer solution. Dissolve 10.2 g of monobasic potassium 
phosphate in about 950 ml of water, adjusted to pH 3.1 with 
orthophosphoric acid and dilute to 1000 ml with water.

Test solution. Dissolve 0.1 g of Atracurium Besylate in mobile 
phase A and dilute to 10 ml with mobile phase A.

Reference solution (a). A 0.02 per cent w/v solution of methyl 
benzenesulphonate in acetonitrile. Dilute this solution to 
obtain a 0.0001 per cent w/v solution with mobile phase A.

Reference solution (b). Transfer 1 ml of the test solution and 
5 ml of 0.02 per cent w/v solution of methyl benzenesulphonate 
in acetonitrile and dilute to 100.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 pm),

- mobile phase: A. a mixture of 75 volumes of the buffer 
solution, 20 volumes of acetonitrile and 5 volumes of 
methanol, ;.

B. a mixture of 50 volumes of the buffer 
solution, 30 volumes of methanol and 20 volumes of 
acetonitrile,

- a gradient programme using the conditions given below, 
— flow rate: 1 ml per minute,
- spectrophotometer set at 217 nm,
- injection volume: 100 pl.
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Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20
' 5 ■ 80 20

' 15 75 25
25 55 45
30 55 45
38 0 100
45. 0 100
47 80 20

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the trans-trans isomer and methyl 
benzenesulphonate is not less than 12.0 in the chromatogram 
obtained with reference solution (b) and the relative standard 
deviation for replicate injections is not more than 12 per cent 
in the chromatogram obtained with reference solution (a)..

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to methyl benzenesulphonate is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.01 per cent).

Toluene. Determine by gas chromatography (2.4.13).

Test solution. Dissolve 20 mg of the substance under 
examination in 1 ml of water.

Reference solution. A 0.01 per cent w/v solution of toluene in 
water.

Chromatographic system
- a fused silica column 30 m x 0.53 mm, coated with 

chemically cross-linked 5 per cent Phenyl- 95 per cent 
methylpolysiloxane (5 pm),

- temperature:
column. 35° for 5 minutes, then raised at the rate of 8° 
per minute to 175°, followed by an increase at a rate of 
35° per minute to 260°, and maintained at 260° for at 
least 16 minutes, ‘

- inlet port. 70° and detector at 260°,
- flame ionization detector,
- linear velocity: 35 cm per second using nitrogen as carrier 

gas.

Inject 1 pl of the reference solution. The test is not valid unless 
the relative standard deviation of the toluene peak for replicate 
injections is not more than 15 per cent.

Inject 1 pl of the reference solution and the test solution. In 
the chromatogram obtained with the test solution, the area of 
peak corresponding to toluene is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent).
Related substances. Determine by liquid chromatography 
(2.4.14).

Buffer solution. Dissolve 10.2 g of monobasic potassium 
phosphate in 950 ml of water, adjusted to pH 3.1 with 
orthophosphoric acid and dilute to 1000 ml with water.
Test solution. Dissolve 0.1 g of the substance under 
examination in mobile phase A and dilute to 100.0 ml with 
mobile phase A.
Reference solution (a). A 0.1 per cent w/v.solution of 
atracurium besylate IPRS in mobile phase A.
Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to lOO.OmlwithmobilephaseA.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: A. a mixture of 75. volumes of the buffer 
solution, 20 volumes of acetonitrile and 5 volumes of 
methanol,

B. a mixture of 50 volumes of the buffer 
solution, 30 volumes of methanol and 20 volumes of 
acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,

injection volume: 20 pl.
Time Mobile phase A Mobile phase B

(in min.) (per cent v/v) (per cent v/v)
0 80 20
5 80 20
15 40 60
25 40 60
30 0 100
45 0 100
50 80 20

13-[l-(3;4-Dimethoxybenzyl)~6,7-dimethc>xy-2-methyl-l,2,3,4- 
tetrahydroisoquinolinio]propanoate,

Name . Relative 
retention time.

Correction 
factor

Atracurium impurity E1 0.2
Atracurium impurity F2 . 0.25 —

Atracurium impurity G3 0.3 0.5
Atracurium impurity D 0.454and0.55 ■ —
Atracurium trans-trans isomer 0.8 —

Atracurium cis-trans isomer 0.9 —

Atracurium cis-cis isomer 1.0 —

Atracurium impurity A 1.046and 1.087 —

Atracurium impurity I 1.078and 1.129 —

Atracurium impurity H 1.07loandl.l2n —
Atracurium impurity K12 1.09 and 1.12 —
Atracurium impurity B13 1.15 —

Atracurium impurity C 1.2I4and I.315 . —
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2l-(3,4-Diniethoxybenzyl)-6,7-dimethoxy-2,2-diinethyl~l ,2,3,47 
tetrahydro isoquinolinium,
21 '(3 ,4-DimethoxybenzyI)-6,7-dimethoxy-2-methyl-1,2,3,4- 
tetrahydroisoquinoline,
4trans isomer of l-(3,4-dimethoxybenzyl)-2-[3-[(5-tiydroxyperityl) 
oxy] - 3 - oxopropyl ] - 6,7 - dimet hoxy-2 - m ethyl - 1,2,3,4- 
tetrahydro isoquinolinium,
5cis isomer of l-(3,4-dimethoxybenzyl)-2-[3-[(5-hydroxypentyl)oxy]- 
3-oxopropyl]-6,7-dimethoxy-2-methyl-l ,2,3,4-tetrahydroiso­
quinolinium,
6cis-trans isomer of 1 -(3,4-dimethoxybenzyl)-2-[l 3-[l-(3,4- 
dimethoxybenzyl)-6,7-dimethoxy-3,4-dihydroisoquinolin-2(lH )-yI]- 
3,1 l-dioxo-4, l0-dioxatridecyl]-6,7-dimethoxy-2-methyl-l,2,3,4- 
tetrahydroisoquinolinium,
7cis-cis Isomer of l-(3,4-dimethoxybenzyl)-2-[I3-[l-(3,4- 
dimethoxybenzyI)-6,7-dimethoxy-3,4-dihydroisoquinolin-2(IH )-yl]- 
3,1 l-dioxo-4,10-dioxatridecyl]-6,7-dimethoxy-2-methyl-l ,2,3,4- 
tetrahydroisoquinolinium,
Kcis-trans isomer of 2,2’-[(3-methylpentane-l,5)-diylbis[oxy(3- 
oxopropane-l,3-diyl)]]bis[l-(3,4-dimethoxybenzyl)-6,7-dimethoxy-2- 
methyl-l,2,3,4-tetrahydroisoquinolinium], .
5cis-cis isomer of 2,2’-[(3-methylpentane-l,5)-diylbis[oxy(3- 
oxopropane-l,3-diyl)]]bis[l-(3,4-dimethoxybenzyl)-6,7-dimethoxy-2- 
methyl-l,2,3,4-tetrahydroisoqumolinium],
l0cis-trans isomer of 2,2’-[hexane-l,6-diylbis[oxy(3-oxopropane-l,3- 
diyl)]]bis[l-(3,4-dimethoxybenzyl)-6,7-dimethoxy-2-methyl-l}2,3,4- 
tetrahydroisoquinolinium],
ncis-cis isomer of 2,2’-[hexane-l,6-diylbis[oxy(3-oxopropane-l,3- 
diyl)]]bis[l-(3,4-dimethoxybenzyl)-6,7-dimethoxy-2-methyl-l,2,3,4- 
tetrahydroisoquinolinium],
l22,2’-[(Hexane-l,5)-diyfbis(3-oxopropane-l,3-diyl)]]bis[l-(3,4- 
dimethoxybenzyl)-6,7-dimethoxy-2-methyl-1,2,3,4-tetrahydroiso- 
quinolinium],
13Pentane-l,5-diyl bis[3-[l-(3,4-dimethoxybenzyl)-6,7-dimethoxy-3,4- 
dihydroisoquino!in-2(lH )-yl)propanoate],
I4trans isomer of l-(3,4-dimethoxybenzyl)-2-(3,ll7dioxo-4,10- 
dioxatridec-12-enyl)-6,7-dimethoxy-2-methyl-1,2,3,4-tetrahydroiso- 
quinolinium benzenesulfonate,
15 cis isomer of l-(3,4-dimethoxybenzyl)-2-(3,11 -dioxo-4,10- 
dioxatridec-12-enyl)-6,7-dimethoxy-2-merhyi-l,2,3,4-tetrahydroiso- 
quinolinium benzeriesiilfonate.

Inject reference solution (a). The test is not valid unless’the 
resolution between the peaks due to atracurium trans-trans 
isomer and the cis-trans isomer is not less than 1.5 and the 
resolution between the peaks due to atracurium cis-trans 
isomer and the cis-cis isomer is not less than 1.5.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the sum of the 
areas of the two isomer peaks corresponding to atracurium 
impurity A and D is not more than 1.5 times the sum ofthe 
areas of three principal peaks in the chromatogram obtained 
with reference solution (b) (1.5 per cent), the area of any peak 
corresponding to atracurium impurity E is not more than 1.5 
times the sum of the areas of three principal peaks-in the 
chromatogram obtained with reference solution (b) (1.5 per 
cent), the area-of the peaks corresponding to atracurium 
impurity F and G is not more than the sum of the areas of three 

principal peaks in the chromatogram obtained with reference 
solution (b) (1.0 per cent), the sum of the areas of the two 
isomer peaks corresponding to atracurium impurity C, I, H and 
K is not more than the sum of the areas of three principal in 
the chromatogram obtained with reference solution (b) 
(1.0 per cent), the area of any other secondary peak is not 
more than 0.1 times the sum of the areas of three principal 
peaks in the chromatogram obtained with reference solution 
(b) (0.1 per cent). The sum ofthe areas of all the secondary 
peaks is not more than 3.5 times the sum ofthe areas of three 
principal peaks in the chromatogram obtained with reference 
solution (b) (3.5 per cent). Ignore any peak with an area less 
than 0.05 times the sum ofthe areas of three principal peaks in 
the chromatogram obtained with reference solution (b) 
(0.05 percent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 5.0 per cent.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Dissolve 10.2 g of monobasic potassium 
phosphate in about .950 ml of water, adjusted to pH 3.1 with 
orthophosphoric acid and dilute to 1000 ml with water.

Test solution. Dissolve 0.1 g of the substance in mobile phase 
A and dilute to 100.0 ml with mobile phase A.

Reference solution. A0.1 per cent w/v solution of atracurium 
besylate IPRS in mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded.to porous silica (5 pm),.
- mobile phase: A. amixture of75 volumes ofthe.buffer 

solution, 20 volumes of acetonitrile and 5 volumes of 
methanol,

B. a mixture of 50 volumes of the buffer 
solution, 30 volumes of methanol and 20 volumes of 
acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pi.

Time Mobile phase A Mobile phase B
nmin.) (per cent v/v) (per cent v/v)

0 80 20
5 . " 80 . 20
15 . 40. 60
25 40 60 .

30 . ■ o 100
35 80 20
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The relative retention time with reference to cis-cis isomer for 
trans-trans isomer is about 0.8 and for cis-trans isomer is 
about 0.9.
Inject the reference solution. The test is not valid unless the 
resolution .between the trans-trans isomer and the cis-trans 
isomer and between the cis-trans isomer and the cis-cis isomer 
is not less than 1.1 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of and measure the
responses for the 3 isomeric peaks.

Storage. Store protected from light and moisture at a 
temperature between 2° to 8°.

Atracurium Besylate Injection
Atracurium Besylate Injection is a sterile solution containing 
not less than 90.0 per cent arid not morethan 115.0 per cent of 
the stated amount of atracurium besylate, C65HS2 N2OlsS2.

Atracurium Besylate Injection contains an amount of the trans- 
trans-x&oxa&t equivalent to not less than 5.0 per cent and not 
more than 6.5 per cent of the stated amount of atracurium 
besylate, an amount of the cis-trans-iswaer equivalent to not 
less than 34.5 per cent and not more than 38.5 per cent ofthe 
stated amount of atracurium besylate and an amount of the 
cis-c/s-isomer equivalent to not less than 55.0 per cent and 
not more than 60.0 per cent ofthe stated amount of atracurium 
besylate.

NOTE— The injection is unstable at room temperature. Store 
all samples in the refrigerator. Analyze all preparation as 
soon as possible or use a refrigerated sample.

Usual strength. 10 mg per ml.

Identification
In the Assay, the principal peaks of three isomers of atracurium 
besylate in the chromatogram obtained with the test solution 
corresponds to the peaks in the chromatogram obtained with 
the reference solution.

Tests
pH(2.4.24).3.0to3.65.

Related substances^ Determine by liquid chromatography.
Buffer solution. Dissolve 10.2 g of monobasic potassium 
phosphate in 950 ml of‘wafer, adjusted to pH 3.1 with 
orthophosphoric acid and dilute to 1000 ml with water.

Test solution. Dilute a volume of injection containing 50 mg of 
atracurium besylate in mobile phase A and dilute to 50.0 ml 
with mobile phase A.

Reference solution. A 0.002 per cent w/v solution of atracurium 
besylate IPRS in mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 75 volumes of the buffer 

solution, 20 volumes of acetonitrile and 5 volumes of 
methanol,

B. a mixture of 50 volumes ofthe buffer 
solution, 30 volumes of methanol and 20 volumes of 
acetonitrile,

- a gradient programme using the conditions given below,
- - flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injectionvolume:20pl.

Time Mobile phase A Mobile phase B
nmin.) (per cent v/v) (per. cent v/v)

0. 80 20
5 80 20

15 40 60
25 40 60
30 0 100
45 0 100
50 80 20

Name Relative 
retention time

Correction 
factor

Benzene sulphonic acid 0.08 —

Acidic compound ■ 0,22 —

Laudanosine 0.29 0.5
Hydroxy compound /ram-isomers 0.44 . —
Hydroxy compound cis-isomers 0.5 —

Atracurium besylate trans- 
trans-isava&t 0.8 ■ —

Atracurium besylate cis-
trans-isovaer 0.9 —

Atracurium besylate cis- 
c/.s'-isomer 1.0 —

Monoacrylate £raws-isomers 1.28 —

Monoacrylate cis- isomers 1.33 —

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to atracurium trans-trans 
isomer and the cis-trans isomer is not less than 1.5 and the 
resolution between the peaks due to atracurium cis-trans 
isomer and the cis-cis isomer is not less than 1.5.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
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peak corresponding to acidic compound is not more than 3 
times the sum of the areas of three principal peaks in the 
chromatogram obtained with the reference solution (6.0 per 
cent), the, sum of the areas of any peaks corresponding to cis­
and /ram-isomers of the hydroxy compound is not more than 
3 times the sum of the areas of three principal peaks in the 
chromatogram obtained with the reference solution (6.0 per 
cent), and the area of any peak corresponding to laudanosine 
is not more than 1.5 times.the sum ofthe areas of three principal 
peaks in the chromatogram obtained with the reference 
solution (3.0 per cent).The sum of the areas of any peaks 
corresponding to cis- and /ram-isomers of .the monoacrylate 
is not more than 1.5 times the sum ofthe areas of three principal 
peaks in the chromatogram obtained with the reference 
solution (3.0 per cent). The area of any other unspecified 
degradation product is not more than 0.05 times the sum of 
the areas of three principal peaks in the chromatogram obtained 
with the reference solution (0.1 per cent). The sum ofthe areas 
of all the secondary peaks is not more than 7.5 times the sum 
of the areas of three principal peaks in the chromatogram 
obtained with the reference solution (15.0 per cent). Ignore 
the peak due to benzene sulphonic acid.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Bacterial endotoxins (2.2.3). Not more than 5.56 Endotoxin 
Units per mg of atracurium besylate.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Dissolve 10.2 g of monobasic potassium 
phosphate in about 950 ml of water, adjusted to pH 3.1 with 
orthophosphoric acid and dilute to 1000 ml with water.

Test solution. Dilute a volume of injection containing 
50 mg of Atracurium Besylate in mobile phase A and dilute to 
50.0 ml with mobile phase A.

Reference solution. A 0.1 per cent w/v solution of atracurium 
besylate IPRS in mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

base deactivated octadecylsilane bonded' to porous 
silica (5 pm),

- mobile phase: A. amixture of75 volumes ofthebuffer 
solution, 20 volumes of acetonitrile and 5 volumes of 
methanol, ■

B. a mixture of 50 volumes of the buffer 
solution, 30 volumes of methanol and 20 volumes' of 
acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, '
- spectrophotometer set at 280 nm, 
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20 ' < ■

5 ■ 80 . c .. 20 .

15 40 60

25 . 40 60

30 0 ' 100

45 0. ' . . JOO
50 80 20

Name Relative 
retention time

Atracurium besylate trans-/ram-isomer 0.8
Atracurium besylate cis-trans-isomer 0.9
Atracurium besylate cis-c is-isomer 1.0

Inject the reference solution. The test is not valid unless the 
resolution between the trans-trans isomer, and the cis-trans 
isomer and between the cis-trans isomer and the cis-cis isomer 
is not less than 1.5 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C65H82N2Oi8S2.

Storage. Store protected from light. Preserve in single-dose or 
multiple-dose containers, preferably of Type I glass, in a 
refrigerator and protect from freezing.

Atropine Methonitrate
Methylatropine Nitrate

ClsH26N,Of. Mol. Wt 366.4

Atropine Methonitrate is (.&S)-(lfl,3r,5iS,)-8-methyl-3- 
tropoyloxytropanium nitrate.

Atropine Methonitrate contains not less than 99.0 per cent 
and not more than 101.0 per cent of C18H26N2O6, calculated on 
the dried basis.

Category. Anticholinergic.
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Description. Colourless crystals or a white, crystalline powder.

Identification

Test A may be omitted if tests B, C, and D are carried out. 
Tests B and C may be omitted if tests A and D are carried out. 

A Determine by infrared absorption spectrophotometiy (2.4.6). 
Compare the spectrum with that obtained with atropine 
methonitrate IPRS or with the reference spectrum of atropine 
methonitrate.

B. To 0.05 ml of a 1 per cent w/v solution add 0.05 ml of a 
0.1 per cent w/v solution of diphenylamine in nitrogen-free 
sulphuric acid; an intense blue colour is produced.

C. To 2.5 ml of a 10 per cent w/v solution add 2.5 ml of water 
and 2 ml of dilute sodium hydroxide solution; no precipitate 
is produced.

D. Add 1 mg to 4 drops offuming nitric acid and evaporate to 
dryness on a water-bath; a yellow residue is obtained. To the 
cooled residue add 2 ml of acetone and 4 drops of a 3 per cent 
w/v solution of potassium hydroxide in methanol; a violet 
colour is produced.

Tests
Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1) and not more intensely 
coloured than reference solution BS8 (2.4.1).

pH (2.4.24). 6.01O 7.5, determined in a 5.0 per cent w/v solution.

Specific optical rotation (2.4.22). -0.25° to + 0.05°, determined 
in a 10.0 per cent w/v solution, using a 2-dm tube (distinction 
from hyoscyamine).

Silver. To 10 ml of a 10.0 per cent w/v solution add 0.1 ml of 
sodium sulphide solution. The solution is not more intensely 
coloured than reference solution BS8 (2.4.1).

Halides (2.3.12). 15 ml of a 5.0 per cent w/v solution in carbon 
dioxide-free water complies with the limit test for chlorides, 
using 0.3 ml of chloride standard solution (25 ppm Cl) for 
preparing the standard.

Apomethylatropine. A 0.1 per cent w/v solution in 0.01 M 
hydrochloric acid shows absorption maxima at about 252 nm 
and 257 nm (2.4.7). The ratio of the absorbance at about 
257 nm to that at about 252 nm is not less than 1.17.

Related substances. Determine by thin-layer chromatography 
(2.4.17) coating the plate with silica gel G.

Mobile phase. A mixture of 60 volumes of ethyl acetate, 15 
volumes of anhydrous formic acid, 15. volumes of water and 
10 volumes of methanol.

Test solution. A 4.0 per cent w/v solution of the substance 
under examination in methanol (90per cent).

Reference solution. Dilute 5 ml of the test solution to 100 ml 
with methanol (90 per cent), mix and dilute 10 ml of the 
resulting solution to 100 ml with methanol (90 per cent).

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105° until the odour of the 
solvent is not detectable. Allow it to cool to room temperature 
and spray with dilute potassium iodobismuthate solution 
until spots appear. Any secondary spot in the chromatogram 
obtained with test solution is not more intense than the spot 
in the chromatogram obtained with the reference solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent

Loss on drying (2.4.19). Not more than 0.5 percent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.3 g and dissolve in 50 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03664 g of 
CigH^NjOg.

Storage. Store protected from light.

Atropine Sulphate

(C17H23NO3)2,H2SO4, H2O Mol. Wt. 694.8

Atropine Sulphate is (7?S)-(LR,3r^S)“3-fropoyloxytropanium 
sulphate monohydrate.

Atropine Sulphate contains not legs than 99.0 per cent and 
not more than 101.0 per cent of atropine sulphate, (Ci7H23NO3)2, 
H2SO4, calculated on the anhydrous basis.

Category. Anticholinergic; antidote to cholinesterase 
inhibitors.

Description. Colourless crystals or a white, crystalline 
powder.
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Identification

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with atropine 
sulphate IPRS or with the reference spectrum of atropine 
sulphate.

B. To a 2 per cent w/v solution add sodium hydroxide solution, 
filter and transfer the precipitate with water. Dry the precipitate 
at 60°. To 5 mg of the residue add 5 drops offilming nitric acid 
and evaporate to dryness on a water-bath. Cool the faintly 
yellow coloured residue and add 2 ml of acetone and 4 drops 
of a 3 per cent w/v solution of potassium hydroxide in 
methanol, a violet colour is produced.

C. A 5 per cent w/v solution gives the reactions of sulphates 
(2.3.1).

Tests

pH (2.4.24). 4.5 to 6.2, determined in a 2.0 per cent w/v 
solution.

Specific optical rotation (2.4.22). - 0.50° to+0.05°, determined 
in a 10.0 per cent w/v solution, using a 2-dm tube (distinction 
from hyoscyamine).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 24 mg of the substance under 
examination in mobile phase A and dilute to 100.0 ml with 
mobile phase A.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. Dilute 1.0 ml of the solution to 
10.0 ml with mobile phase A.

Reference solution (b). k 0.025 per cent w/v solution of 
noratropine (atropine impurity A IPRS) in the test solution. 
Dilute 5 ml of the solution to 25 ml with mobile phase A.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: A. dissolve 3.5 g of sodium lauryl 

sulphate in 606 ml of a 0.7 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 3.3 
with 0:05 Mo^thophosphoric .acid and mix with 320 ml 
of acetonitrile, -. ■■.■■■.. 'w. .;

B. acetonitrile, ,
- " a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

IP 2022 |
.......... ............................... ..........„............................................... ....................................................................................... ... ■ 1

Time Mobile phase A Mobile phase B
s

(in min) (per cent v/v) (per cent v/v)

0 95 5 '

2 95 ' 5 ' ■
20 70 30
22 95 5 ■

The relative retention time with reference to atropine for 
atropine impurity A is about 0.89.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to atropine impurity A and 
atropine is not less than 2.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.3 per cent). The sum of areas of all the secondary peaks 
is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.5 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.05 per cent).

Apoatropine. Absorbance of a 0.1 per cent w/v solution in 
0.01 Mhydrochloric acid at about 245 nm, not more than 0.4 
(2.4.7). ' ■

Foreign alkaloids and decomposition products. Determine by 
thin-layer chromatography (2.4.17), coating the plate with 
silica gel G.

Mobile phase. A mixture of 90 volumes of acetone, 7 volumes 
of water and 3 volumes of strong ammonia solution.

Test solution. A 2.0 per cent w/v solution of the substance 
under examination in methanol.

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with methanol.

Reference solution (b). Dilute 25 ml of reference solution (a) 
to 50 ml with methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105 °. for 15 minutes. Allow 
it to cool to room temperature and spray with dilute potassium 
iodobismuthate solution. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and riot more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.2 per cent;

Water (2.3.43). Not more than 4.0 per cent, determined on 
0.5g.
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Assay. Weigh 0.5 g, dissolve in 30 ml of anhydrous-glacial 
acetic acid. Titrate with 0.1 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.06768 g of 
(C^NO^H/SO.

Storage. Store protected from light.

Atropine Injection
Atropine Sulphate Injection

Atropine Injection is a sterile solution of Atropine Sulphate in 
Water for Injections.

Atropine Injection contains not less than 90.0 per cent and 
not more than 110 0 per cent of the stated amount of atropine 
sulphate, (C^HjjNO^HsSO^F^O.

Usual strengths. 500 pg per ml; 600 pg per ml; 1 mg per ml.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase, A mixture of 50 volumes of chloroform, 
40 volumes of acetone and 10 volumes of diethylamine.

Test solution. Evaporate a volume of the injection containing 
5 mg of Atropine Sulphate to dryness on a water-bath, triturate 
the residue with 1 ml of ethanol (95 per cent), allow to stand 
and use the supernatant liquid.

Reference solution. A 0.5 per cent w/v solution of atropine 
sulphate IPRS in ethanol (95per cent).

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105° for 20 minutes, allow 
it to cool to room temperature and spray with potassium 
iodobismuthate solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
pH (2.4.24). 3.0 to 5.5. ■ .

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Bacterial endotoxins (2.2.3), Not more than 55,6 Endotoxin 
Units per mg of atropine sulphate.

Assay. Determine by liquid chromatography (2.4.14).

For injections containing less than 0.1 per cent w/v of 
Atropine Sulphate —

Test solution. Use the injection under examination. Inject 
100 pl.

Reference solution. A solution containing atropine sulphate 
IPRS and homatropine hydrobromide IPRS in the mobile 
phase, both at the same concentration as the solution under 
examination. Inject 100 pl.

For injections containing 0.1 per cent w/v or more of Atropine 
Sulphate -

Test solution. Dilute the injection, if necessary, to obtain 
0.1 per cent w/v of Atropine Sulphate with water. Inject20 pl.

Reference solution. A solution containing 0,. 1 per cent w/v 
each of atropine sulphate IPRS and homatropine 
hydrobromide IPRS in the mobile phase. Inj ect 20 pl, 

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asNucleosilC18),

- mobile phase: a solution containing 0.01 M sodium 
acetate and 0.005 M dioctyl sodium sulphosuccinate 
in methanol (60 per cent), adjusted to pH 5.5 with 
glacial acetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 257 nm.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to atropine sulphate and 
homatropine hydrobromide is not less than 2.5.

Inject the reference solution and the test solution.

Calculate the content of (Cn^NCU^^SO^^O in the 
injection.

Storage. Store protected from light.

Atropine Eye Ointment
Atropine Sulphate Eye Ointment

Atropine Eye Ointment is a sterile preparation of Atropine 
Sulphate in an eye ointment base.

Atropine Eye Ointment contains not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
atropine sulphate, (CnH^NOajaJIzSO^HjO.

Usual strength. 1.0 per cent w/w.

Identification
Determine by thin- layer chromatography (2.4.17), coating the 
plate with silica gel G.
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Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of acetone and 10 volumes of diethylamine.

Test solution. Dissolve a quantity ofthe ointment containing 
10 mg of Atropine Sulphate as completely as possible in 10 ml 
of light petroleum (40° to 60°) and extract with two quantities, 
each of 10 ml, of 0.05 M sulphuric acid, washing each acid 
solution with the same 5 ml of light petroleum (40° to 60°). 
Mix the acid solutions, make alkaline with dilute ammonia 
solution, and extract with two quantities, each of 15 ml, of 
chloroform. Remove the chloroform and dissolve the residue 
in 2 ml of ethanol (95per cent).

Reference solution. A 0.5 per cent w/v solution of atropine 
sulphate IPRS in ethanol (95 per cent).

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105° for 20 minutes, allow 
it to cool to room temperature and spray with potassium 
lodobismuthate solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests

Other tests. Comply with the tests stated under Eye Ointments.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve a quantity of the eye ointment 
containing about 10 mg of Atropine Sulphate in 10 ml ofether 
and extract with two 10 ml quantities of 0.01M hydrochloric 
acid. Use the combined extracts.

Reference solution. A solution containing 0.05 per cent w/v 
each of atropine sulphate IPRS and homatropine 
hydrobromide IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Nucleosil Cl 8),

- mobile phase: a solution containing 0.01 M sodium 
acetate and 0.005 M dioctyl sodium sulphosuccinate 
in methanol (60 per cent), adjusted to pH 5.5 with 
glacial acetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 257 nrri,
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to atropine sulphate and 
homatropine hydrobromide is not less than 2.5.

Inject the reference solution and the test solution.

Calculate the content of (C17H23NO3)2,H2SO4,H2O in the eye 
ointment.

Storage. Store at a temperature not exceeding 30°.

Atropine Tablets
Atropine Sulphate Tablets , .

Atropine Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of atropine 
sulphate, (C^NC^JUSO^O.

Identification
A. Determine by thin- layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of acetone and 10 volumes of diethylamine.

Test solution. Disperse a quantity of the powdered tablets 
containing 5 mg of Atropine Sulphate with 1 ml of ethanol 
(95 per cent), centrifuge and use the supernatant liquid.

Reference solution. A 0.5 per cent w/v solution of atropine 
sulphate IPRS in ethanol (95 per cent).

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105° for 20 minutes, allow 
it to cool to room temperature and spray with potassium 
iodobismuthate solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

B. The powdered tablets give the reactions of sulphates (2.3.1).

Tests
Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modification:

Test solution. Disperse one tablet in 2 ml ofthe mobile phase 
with the aid of ultrasound, filter.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 30 mg of atropine in 100.0 ml of 
the mobile phase.

Reference solution. A solution containing 0.03 per cent w/v 
each of atropine sulphate IPRS and homatropine 
hydrobromide IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Nucleosil Cl 8),

- mobile phase: a solution containing 0.01 M sodium 
acetate and 0.005 M dioctyl sodium sulphosuccinate 
in methanol (60 per cent), adjusted to pH 5.5 with 
glacial acetic acid,
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_ flow rate: 2 ml per minute, 
_ spectrophotometer set at 257 nm,.
_ injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to atropine sulphate and 
homatropine hydrobromide is not less than 2.5.

Inject the reference solution and the test solution.

Calculate the content of (C17H23NO3)2,H2SO4,H2O in the 
tablet.

Azacitidine

C8Hi2N4O5 Mol Wt. 244.2

Azacitidine is 4-amino-l-B-D-ribofuranosyl-l,3,5-triazin- 
2(IH)-one.

Azacitidine contains not less than 98,0 per cent and not 
more than 102.0 per cent of C8HI2N4O5, calculated on the dried 
basis.

Category. Anticancer.

Description. A white to off white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with azacitidine 
IPRS or with reference spectrum of azacitidine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. .

Tests

Specific optical rotation (2.4.22). + 6.0° to + 10.0°, calculated 
on as is basis and determined in 2.0 per cent w/v solution in 
dimethyl sulphoxide.

Related substances. Determine by liquid chromatography 
(2.4.14).

AZACITIDINE

Test solution. Dissolve 0.2 g of the substance under 
examination in dimethyl sulphoxide and dilute to 10.0 ml with 
dimethyl sulphoxide.

Reference solution. A 0.01 per cent w/v solution of azacitidine 
IPRS in dimethyl sulphoxide.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, (5 pm) (Such as 

HILIC),
- mobile phase: a mixture of 20 volumes of buffer solution 

prepared by dissolving 0.77 g of ammonium acetate in 
1000 ml of -water, adjusted to pH 4.0 with acetic acid, 
180 volumes of methanol and 800 volumes of 
acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at 242 rim,
- injection volume: 5 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2,0.

Inject the reference solution and test solution. In the 
chromatogram obtained with test solution the the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the twice the area of the principal peak in the 
chromatogram obtained with the reference solution 
(1.0 per cent).

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, MethodB (lOppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° under vacuum for 3 hour.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 20 mg of the substance under 
examination in dimethyl sulphoxide and dilute to 25.0 ml with 
dimethyl sulphoxide.

Reference solution. A 0.08 per cent w/v solution of azacitidine 
IPRS in dimethyl sulphoxide.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 10°,.
- mobile phase: dissolve. 1.54 g of ammonium acetate in 

1000 ml of water,
— flow rate: 1 ml per minute,
- spectrophotometer set at 242 nm,
- injection volume: 5 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1200 theoretical plates 
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and the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CgH^N^s.

Storage. Store protected from moisture, at a temperature 
between 15° to 30°.

Azathioprine

n^n°2<z X •!.N^S

ii J /> .
^Nf N

C9H7N7O2S Mol. Wt. 277.3

Azathioprine is 6-[(l-methyl-4-nitro-l£7-imidazol-5yl) 
sulphanyl]-7//-purine..

Azathioprine contains not less than 98.5 per cent and not 
more than 101.0 per cent of C9H7N7O2S, calculated on the dried 
basis.

Category. Immunosuppressant.

Description. A pale-yellow powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with azathioprine 
IPRS or with the reference spectrum of azathioprine.

Tests

Acidity or alkalinity. To 0.5 g add 25 ml Of carbon dioxide 
free water, shake for 15 minutes and filter. To 20 ml:of the 
filtrate add 0.1 ml cd methyl red solution.SSotva.Gre than 0.2 ml 
of 0.01 M hydrochloric acid, or 0.01 M sodium hydroxide is 
required to change the colour of the indicator. .

5-Chloro-l-methyl-4-nitronnidazole and 6-mercaptopurine. 
Determine by thin-layer chromatography (2.4.17), coating the 
plate with cellulose GF254.

Mobile phase. Butanol saturated with,.dilute ammonia 
solution.

.NOTE — Prepare the following solutions immediatelybefore 
use. .. .
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Test solution. Dissolve 0.2 g of the. substance under 
examination in dilute ammonia solution and add sufficient 
dilute ammonia solution to produce 10 ml.

Reference solution (a). A 0.02. per cent w/v solution of 
chloromethylnitroimidazole IPRS in dilute ammonia 
solution.

Reference solution (b). A 0.02 per cent w/v solution of 
mercaptopurine in dilute ammonia solution.

Apply to the plate 5 pl of each solution. After development, 
dry the plate at 50° and examine under ultraviolet light at 
254 nm. In the chromatogram obtained with the test solution, 
any spots corresponding to chloromethylnitroimidazole 
and mercaptopurine are not more intense than the spots in 
the chromatograms obtained with reference solution (a) 
(1.0 per cent) and reference solution (b) (1.0 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven at 105°.

Assay. Dissolve 0.25 g vo'lS raloidimethylformamide. Titrate 
with 0.1 M tetrabutylammbnium hydroxide, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 
0.02773 gofC^NAS.

Storage. Store protected from light.

Azathioprine Tablets
Azathioprine Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
azathioprine, C9H7N7O2S. ...

Usual strength. 50 mg:

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with cellulose F 254. . .

Mobile phase. A mixture of butan-l-ol saturated with 6 M 
ammonia.. ’, • . _

Test solution. Disperse a quantity of the powdered tablets 
containing 0.2 g ofAzathioprine with 50 ml of 6 M ammonia, 
filter through a glass micro fibre paper (such as Whatman GF/ 
C) and use the filtrate.

Reference solution. A 0.4 per cent w/v solution of 
azathioprine IPRS va. 6 M ammonia:

Apply to the plate 5 pl of each solution. After removal of the 
plate, dry the plate at 50° and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
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the test solution corresponds to that in the chromatogram 
obtained with the reference solution,

B Heat a quantity of the powdered tablets containing 20 mg 
of Azathioprine with 100 ml of water and filter. To 5 ml of the 
filtrate add 1 ml of hydrochloric acidwMi 10 mg of zinc powder 
and allow to stand for 5 minutes; a yellow colour is produced. 
Filter, cool in ice, add 0.1 ml of a 10 per cent w/v solution of 
sodium nitrite and 0,1 g ofsulphamic acid and shake until the 
bubbles disappear. Add 1 ml of 2-naphthol solution', a pale 
pink precipitate is produced.

Tests
Dissolution (2.5.2),

Apparatus No. 2 (Paddle), 
Medium: 900 ml of water, 
Speed and time. 50 rpm for 30 minutes.

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance of the 
resulting solution at the maximum at about 280 nm (2.4.7). 
Calculate the content of azathioprine, C9H7N7O2S in the medium 
from the absorbance obtained from a solution of known 
concentration of azathioprine IPRS in the dissolution medium.

Q. Not less than 75 per cent of the stated amount of 
C9H7N7O2S.

5-Chloro-l-methyl-4-nitroimidazole and 6-mercaptopurine. 
Determine by thin-layer chromatography (2.4.17), coating the 
plate with cellulose F 254.

Mobile phase. A mixture of butan-l-ol saturated with 6 M 
ammonia. ' ■ '

Test solution. Disperse a quantity of the , powdered tablets 
containing 0,2 g of Azathioprine with 10 ml of 6 M ammonia 
and filter through a glass micro fibre filter paper (such as 
Whatman GF/C).

Reference solution (a). A solution containing 2.0 per cent 
w/v of azathioprine IPRS and 0,02 per cent w/v of 6-mercapto­
purine in 6 Mammonia.

Reference solution (b). A 0.02 per cent w/v solution of 
6-mercaptopurine in d M ammonia.

Reference solution (c). A 0.02 per cent w/v solution of 
ehloromethylnitroimidazole IPRS in 6 M ammonia.

Apply to the plate 5 pl of each solution. After removal of the 
plate, dry the plate at 50° and examine under ultraviolet light at 
254 nm. Any spot in the chromatogram obtained with the test 
solution corresponding to 6-mercaptopurine in the 
chromatogram obtained with reference solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b). Any spot corresponding to 5-chIoro- 

AZELASTINE HYDROCHLORIDE

1 -methyl-4-nitroimidazole in the chromatogram obtained with 
the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (c).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets, Disperse a quantity of 
the powder containing about 0.15g of Azathioprine with 20 ml 
of dimethyl sulphoxide for 15 minutes and dilute to 500,0 ml 
with 0.1 Mhydrochloric acid, filter. Dilute 25.0 ml of the filtrate 
to 1000,0 ml with 0.1 M hydrochloric acid. Measure the 
absorbance of the resulting solution at the maximum at about 
280 nm (2.4,7) using 0.1 M hydrochloric acid as the blank. 
Calculate the content of C9H7N7O2S using a solution of 
azathioprine IPRS of the same concentration in 0.1 M 
hydrochloric acid.

Storage. Store protected from light.

Azelastine Hydrochloride

C22H24C1N3O,HC1 Mol. Wt.418,4

Azelastine Hydrochloride is (7fS)-4-(4-Chlorobenzyl)-2-(l- 
methylazepan-4-yl)phthalazin-1 (2//)-one hydrochloride.

Azelastine Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C22H24C1N3O,HC1, 
calculated on the dried basis.

Category. Antihistamine.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum, with that obtained with 
azelastine hydrochloride IPRS or wjth the reference spectrum 
of azelastine hydrochloride.

B. Solution A gives reaction (A) of chlorides (2,3,1),

Tests

Solution A. A1.0 per cent w/v solution in carbon dioxide-free 
water.
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Appearance of solution. Solution A is clear and colourless 
(2A1).
Acidity or alkalinity. To 10 ml of solution A, add 0.2 ml of 
bromothymol blue solution. Not more than 0.1 ml of 0.01 M 
hydrochloric acid or 0.01 Msodium hydroxide is required to 
change the colour of the solution.
Related substances. Determine by liquid chromatography 
(2.4.14).
Solvent mixture. 45 volumes of acetonitrile and 55 volumes 
of -water.
Test solution. Dissolve 0.125 g of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.
Reference solution (a). Dilute 1.0 ml ofthe test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml ofthe solution 
to 10.0 ml with the solvent mixture.
Reference solution (b). A solution containing 0.005 per cent 
w/v each of azelastine impurity B IPRS, azelastine impurity 
D IPRS and azelastine impurity E IPRS in the test solution.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
nitrile groups bonded to porous silica (10 pm),

- mobile phase: dissolve 2.16 g of sodium 
octanesulphonate and 0.68 g ofpotassium dihydrogen 
phosphate in 740 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid, add 260 ml of acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

1 benzohydrazide,
2 1 -benzo yl-2-[(4RS)-1 -methylhexahydro- l£f-azepin-4-yi]diazane,
3 2-[(4-chlorophenyl)acetyl]benzoic acid,
4 4-(4-chlorobenzyl)phtha!azin-l (2/Aone,

5 3-(4-chlorobenzyIidene)isobenzofuran-l (377)-one:

Name Relative 
retention time

Correction 
factor

Azelastine impurity A1 0.2

Azelastine impurity B2 0.3 “• •• • • ■
Azelastine impurity C3 0.4 —

Azelastine impurity D4 0.6 0.7

Azelastine (retention time:
about 8 to 9 minutes) . 1.0 """
Azelastine impurity E5 1.4 2.1

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to azelastine impurities B 
and D is not less than 4.0 and the peaks due to azelastine 
impurities D and E are baseline separated from the principal 
peak.

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent). The sum of areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. NOTE—In order to avoid overheating in the reaction 
medium, mix thoroughly throughout and stop the titration 
immediately after the end-point has been reached.

Dissolve 0.3 g in 5 ml of anhydrous formic acid. Add 30 ml of 
acetic anhydride. Titrate quickly with 0.1 Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1.0 ml of 0.1 Mperchloric acid is equivalent to 0.04184 g of 
C22H25ON3O.

Azelastine Eye Drops
Azelastine Hydrochloride Eye Drops

Azelastine Eye Drops is a sterile solution of Azelastine 
Hydrochloride in purified water.

Azelastine Eye Drops Contain not less than 90.0 per cent and 
not more than 110.0 per cent ofthe stated amount of azelastine 
hydrochloride, C22H24C1N3O,HC1.

Usual strength. 0.5 mg per ml.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
pH (2.4.24). 3.5 to 6.5.

Light absorption. The absorbance ofthe eye drop at 420 nm 
(2.4.7) is not more than 0.1.

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay. ..

Inject the test solution. The sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.
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Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a suitable volume of the eye drops 
containing 2.5 mg of Azelastine Hydrochloride to 
50.0 ml with the mobile phase.

Reference solution. A0.005 per cent w/v solution of azelastine 
hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6. mm, packed with 

cyanopropyl groups bonded to. porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of water, 

50 volumes of acetonitrile, 0.4 volume of triethylamine 
and 0.2 volume of orthophosphoric acid,

. - flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H24C1N3O,HC1. in the eye drops.

Azelnidipine

C33H34NA Mol. Wt. 582.7

Azelnidipine is 3-[l-(Diphenyhnethyl)azetidin-3-yl] 5-(l- 
methylethyl)(4RS)-2-amino-6-methyl -4-(3-nitrophenyl)-1,4- 
dihydropyridine-3,5-dicarboxylate.

Azelnidipine contains not less than 99.0 per cent and not 
more than 101.0 per cent of C33H34 N4O6, calculated on the 
dried basis.

Category. Calcium channel blocker

Description. A light yellow to yellow crystalline powder. It 
shows polymorphism (2.5.11).

Identification

A. Determine by infrared adsorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
azelnidipine IPRS or with the reference spectrum of 
azelnidipine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 80 volumes of acetonitrile and 20 volumes 
of water.

Test solution. Dissolve 100 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 35 volumes of a buffer solution 

prepared by dissolving 3.0 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 5.5 
with orthophosphoric acid, 45 volumes of acetonitrile 
and 20 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume:10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 15000 theoretical plates, the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.0.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak 
for the test solution. The area of any secondary peak eluting 
at a relative retention time of about 0.5 is not more than 0.2 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.2 per cent), the area of 
any secondary peak eluting at a relative retention time of about 
1.42 is not more than 0.3 times the area ofthe principal peak in 
the chromatogram obtained the with the reference solution 
(0.3 per cent), the area of any other secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.1 per 
cent) and the sum of areas of all the secondary peaks is not 
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more than 0.7 times the area, of the principal peak in .the 
chromatogram obtained with the reference solution (0.7 per 
cent). Ignore any peak with an area less than 0.05 times the 
area ofthe principal peak in the chromatogram obtained with 
the reference solution (0.05 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than 0.5 percent, determined 
on 1.0 g by drying under vacuum at 70° for 5 hours. '

Assay. Determine by liquid chromatography (2.4.14)

Solvent mixture. Equal volumes of water and acetonitrile.

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. Dilute 5.0 ml ofthe solution to 50.0 ml with 
the solvent mixture.

Reference solution. A 0.002 per cent w/v solution of 
azelnidipine IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a 0A)3'M potassium dihydrogen 

orthophosphate in water,
B. acetonitrile,

. . - a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 256 nm, 
- injection volume: 20 jri.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/y)

0 80 .20

. 5' ■ 80 20

12 30 70

20 30 70

,25 80 . 20 '

.30 , 80 20..

Inject the reference solution.’ The test is not valid unless, the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 arid the relative standard 
deviation for replicate injections is not more than 1.0 per cent;

Inject the reference solution.and the test solution..

Calculate the content of C33H34 N4O6.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°;

IP 2022

Azelnidipine Tablets
Azelnidipine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per. cent of the stated amount of 
azelnidipine, C33H34N4O6.

Usual strengths. 8 mg; 16 mg.

Identification

A. Weigh a quantity ofthe powdered tablets containing 4 mg 
of Azelnidipine, disperse in 150.0 ml of anhydrous ethanol, 
with the aid of ultrasound for 15 minutes with shaking and 
dilute to 200.0 ml with anhydrous' ethanol, centrifuge and 
filter. When examined in the range 200 nm to 400 nm (2.4.7), the 
resulting solution shows absorption maxima between 253 nm 
and 257 nm and between 339 nm and 346 nm.

B. In the Assay, the principal peak in.the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (6).

Tests

Dissolution (2.5.2).

NOTE — Perform the tests and assay in subdued light and 
use low-actinic glassware.

Apparatus No. 2 (Paddle),
Medium. 900 ml of hydrochloric acid buffer solution pH 1.2 
prepared by dissolving 2.0 g of sodium chloride in 7.0 ml of 
hydrochloric acid and 500.0 ml of water, and diluted to 1000 
ml with water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of medium and filter. Measure the 
absorbance of the filtered solution, suitably diluted with the 
medium if necessary, at the maximum at about 270 nm (2.4.7). 
Calculate the content of azelnidipine, C33H34N4O6 in the medium 
from the absorbance obtained from a solution prepared by 
dissolving 45 mg .of azelnidipine lPRS in 10 ml of anhydrous 
ethanol and diluted to 25.0 ml with same solvent. Dilute 1.0 ml 
of the solution to 200.0 ml with the dissolution medium.

Q. Not less than 75 per cent ofthe stated amount C33H34N4O6.

Related substances. Determine by liquid chromatography 
(2.4.14). . ;

Solvent mixture. 80 volumes of acetonitrile and 20 volumes 
of water.

Test Solution. Weigh and powder 20 tablets. Disperse a 
quantity ofthe powder containing 10 mg of Azelnidipine, 
disperse in 5 ml of solvent mixture with'the aid of ultrasound 
for 15 minutes.with intermediate shaking and dilute to 10.0 ml 
with solvent mixture and centrifuge? •'
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Reference solution (a). A 0.002 per cent w/v solution of 
azelnidipine IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of the reference solution 
(a) to 20.0 ml with solvent mixture;

Chromatographic system
■ - a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 3 5 volumes of a buffer solution 

prepared by dissolving 3.0 g potassium dihydrogen 
orthophosphate in 1000 ml of water and 65 volumes of 
solvent mixture prepared by mixing 70 volumes of 
acetonitrile and 30 volumes of methanol, adjusted to 
pH 5.5 with orthophosphoric acid,

- flowrate:0.9mlperminute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

The retention time of azelnidipine is about 36 minutes.

Inject reference solution (a) and (b). The test is not valid unless 
the column efficiency is not less than 15000 theoretical plates, 
the tailing factor is not more than 1.5 and relative standard 
deviation for replicate injections is not more than 1.0 per cent 
with reference solution (a) and the area of principal peak in the 
chromatogram obtained reference solution (b) is between 3.5 
to 6.5 per cent of the area of principal peak in chromatogram 
obtained with reference solution (a).

Inject reference solution (a) and the test solution; In the 
chromatogram obtained with test solution, the area of any 
secondary peak eluting with an relative retention time of about 
0.10 is not more than 0.45 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.9 per cent), the area of any secondary peak eluting with an 
relative retention time of about 0.13 is not more than 0.2 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.4 per cent), the area of any 
secondary peak eluting with an relative retention time of about 
0.50 is not more than 0.4 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.8 per cent) and the area of any secondary peak eluting with 
an relative retention time of about 1.42 is not more than 0.4 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.8 per cent). The area of 
any other secondary is not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). The sum of areas of all the secondary 
peaks is not more than 1.75 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(3.5 percent).

Uniformity of content. Complies with the tests stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Disperse one tablet in sufficient quantity of 
reference solution (a) and sufficient volume of solvent mixture 
with the aid of ultrasound for 10 minutes with intermediate 
shaking, centrifuge and dilute supernatant solution to obtain 
a solution containing 0.005 per cent w/v of azelnidipine and 
0.0025 w/v of 2,2 ’-dinaphthylether.

Inject reference solution (b) and the test solution.

Calculate the content of C33H34N4O6 in the tablets.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 80 volumes of acetonitrile and 20 volumes 
of water.

Test Solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 50 mg ofAzelnidipine, disperse 
in 25.0 ml of reference solution (a) and 50 ml solvent mixture 
with the aid of ultrasound for 10 minutes with intermediate 
shaking and dilute to 100.0 ml with solvent mixture and mix. 
Centrifuge this solution and dilute 5.0 ml of the solution to 
50.0 ml with the solvent mixture.

Reference solution (a). A 0.1 per cent w/v solution of 2, 2 
dinaphthylether in the solvent mixture.

Reference solution (b). A 0.005 per cent w/v solution of 
azelnidipine IPRS and 0.0025 per cent w/v solution of reference 
solution (a) in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5gm),
- column temperature: 40°,
- mobile phase: a mixture of 30 volumes of a buffer solution 

prepared by dissolving 3.0 g of potasium dihydrogen 
orthophosphate in 1000 ml of water and 70 volumes of 
acetonitrile, adjusted to pH 6.0 with dilute sodium 
hydroxide solution,

- flowrate: 1mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

The retention time of azelnidipine and 2, 2 dinaphthylether 
are about 13 minutes and about 25 minutes respectively.

Inject reference solution (b). The test is not valid unless the 
resolution between azelnidipine and 2, 2 dinaphthylether is 
not less than 12.0 and the relative standard deviation for 2,2 
dinaphthylether and azelnidipine is not more than 1.0 per 
cent.

Inject reference solution (b) and the test solution.

Calculate the content of C33H34N4O6 in the tablets.

Storage. Store protected from light and moisture.
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Azithromycin

C38H72N2O]2.xH2Owithx= lor2 Mol. Wt. 749.0 (anhydrous)

Azithromycin is (2R,3S,4R,5R,8R,IQR,\\R, 125,135,147?)- 
13-[2,6-dideoxy-3-C-methyl-3-<2“methyl-a-L-rz&o- 
hexopyranosyl)oxy]-2-ethyl-3,4,10-trihydroxy-3,5,6,8,10,12,14- 
heptamethyl-1 l-[[3,4,6-trideoxy-3-(dimethylamino)-p-D-xyZo- 
hexopyranosyl]oxy]-l-oxa-6-azacyclopentadecan- 15-one 
monohydrate or dihydrate.

Azithromycin contains not less than 96.0 per cent and not 
more than 102.0 per cent of C38H72N2Oi2, calculated on the 
anhydrous basis.

Category. Antibacterial.

Description. A white or almost white powder:

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 

. Compare the. spectrum with that obtained with azithromycin 
IPRS or with the reference spectrum of azithromycin.

B. In the Assay, the principal peak in the .chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Appearance of solution. Dissolve 0.5 g in anhydrous ethanol 
and dilute to 50.0 ml with the same solvent (solution A). 
Solution Ais clear (2.4.1) and colourless (2.4.1).

pH (2.4.24). 9.0 to 11.0 determined in a solution prepared by- 
dissolving 0.1 gin 25.0ml pfmeZ/zawoZand further diluting to 
50.0 ml with carbon dioxide- free water.
Specific optical rotation (2.4.22). -49.0° to-45.0°, determined 
in solution A, at 20°.

Related substances. Determine by liquid chromatography 
(2.4.14). ' - ?
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NOTE — Prepare the solutions immediately before use: ..' 
Solvent mixture. Prepare a 0.173 per cent w/v solution of 
ammonium dihydrogen phosphate, adjusted to pH 10.0 with 
strong ammonia solution. To 35 ml of the solution add 30 ml 
of acetonitrile and 35 ml of methanol. Mix well.

Test, solution. Dissolve. 0.2 g of the substance under 
examination in the solvent mixture and dilute to 25 ml with the 
solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.
Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin IPRS and 6-demethyl-azithromycin IPRS 
(azithromycin impurity A) in the solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
end capped octadecylsilane amorphous organosilica 
polymer (5 pm),

- column temperature: 60°,
- mobile phase: A. a 0.18 per cent w/v solution of 

anhydrous disodium hydrogen phosphate with the pH 
adjusted to 8.9 with dilute phosphoric acid or with 
dilute sodium hydroxide solution,

B. amixture of250'volumes ofcmethanol 
and 750 volumes of acetonitrile, .

- ' a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,.
- injection volume: 50 pl.

Time Mobile phase A Mobile Phase B
(in min.) (per cent v/v) (per cent v/v)

0 50 50
25 45 ; 55
30 40 60
80 25 ’ 75
81 50 50
93 ■ 50 50

Name Relative Correction
retention time factor

Azithromycin impurity L1 . 0.29 ■ . ; 2.3 .
Azithromycin impurity M2 ' 0.37 0.6
Azithromycin impurity E3 0.43 —

Azithromycin impurity F4 0.51 : 0.3
Azithromycin impurity D5 0.54 —-
Azithromycin impurity J6 0.54. —
Azithromycin impurity I7 0.61 —-
Azithromycin impurity C8 0.73 ■ - — ■ ’
Azithromycin impurity N9 0.76 0.7
Azithromycin impurity H10 . 0.79 .0.1 .
Azithromycin impurity A11 0.83 —
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Azithromycin impurity P 0.92
Azithromycin (Retention time:
about 45-50 minutes) 1.0 —
Azithromycin impurity Oi2 123 —
Azithromycin impurity G13 126 02

Azithromycin impurity B14 1.31 —
_———‘~ 
’azithromycin 3'- A'-oxide, 
zj'.^y-didemethyO-S'-TV-formylazithromycin, 
’aminoazithromycin,
43 '-/V-demethyI-3' -IV- formylazithromyc in,
* 14-demethyl-14-(hydroxymethy  1) azithromycin, 
613-C-decladinosylazithromycin,
^'-JV-demethylazithromycin, 
s3"-(?-demethylazithromycin, 
93'-de(dimethylamino)-3'-oxoazithromycin, 
I03'-Ar-[[4-(acetylamino)phenyl] sulfonyl]-3'W-demethylazithromyc in 
!|6-demethylazithromycin,
l22-desethyl-2-propylazithromycin,
D3'-W-demethy 1-3'-TV-[(4-methylphenyl)sulfohyl] azithromycin, 

143-deoxyazithromycin.

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromycin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0.

Inject the test solution and reference, solution (a); In the 
chromatogram obtained with the test solution, the area of any 
secondary peak eluting with relative retention time of about 
1.3 due to 3-deoxyazithromycin (azithromycin impurity B) is 
not more than twice the area of principal peak in the 
chromatogram obtained with reference solution (a) (2.0 per 
cent). The sum of the areas of all the other secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (3.0 per 
cent). Ignore any peak with an area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent) -ignore the peaks eluting 
before azithromycin impurity L and'after azithromycin impurity 
B; ignore the peaks eluting before azithromycin impurity L 
and after azithromycin impurity B.

Heavy metals (2.3.13). 0.8 g complies with the limit test for 
heavy metals, Method B (25 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). 1.8 per cent to 6.5 per cent, determined on 
0.2 g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture, 40 volumes of acetonitrile and 60 volumes 
oftva/er. ....... 

Test solution. Dissolve 0;l g of the substance under 
examination in the solvent mixture and dilute to 100 ml with 
the solvent mixture.

Reference solution (a) . A 0.1 per. cent w/v solution of 
azithromycin IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.01 per cent 
w/v oi azithromycin IPRS and azithromycin impurity A IPRS 
in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with end 

capped polar embedded octadecylsilyl amorphous 
organosilica polymer (5 pm) (Such as Waters Xterra),

- column temperature: 70°,
- mobile phase: a mixture of 10 volumes of3.484 per cent 

w/v solution of dipotassium hydrogen phosphate 
previously adjusted to pH 6.5 with orthophosphoric 
acid, 35 volumes of acetonitrile and 55 volumes of 
water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 100 pl.

Inject reference solution (b). The chromatogram obtained 
showspeaks corresponding to azithromycin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0.

Inject reference solution (a) and the test solution.

Calculate the content of CM'NK’Cu.

Storage. Store protected from moisture.

Azithromycin Capsules
Azithromycin Capsules contain not less than 90.0 percent 
and not more than 110.0 percent of the stated amount of 
azithromycin, C3gH72N2OI2.

Usual strength. 500 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of a buffer solution prepared by adding to 
6 litres of 0.1 M dibasic sodium phosphate about 40 ml of 
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hydrochloric acid to adjusted to pH 6.0, adding 600 mg of 
trypsin arid mixing.
Speedandtime. 100rpmand45 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14) as described 
under Assay using the following solutions.

Test solution. Use the filtrate, dilute if necessary, with the 
mobile phase.

Reference solution.. A solution of azithromycin IPRS in the 
dissolution medium suitably diluted with the mobile phase to 
obtain a solution having the same concentration as that of the 
test solution.

Calculate the content of C3gH72N2O12 in the medium.

Q. Not less than 75 per cent of the stated amount of 
C38H72N2OI2.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

Solvent mixture. Prepare a 0.173 per cent w/v solution of 
ammonium dihydrogen phosphate, adjusted to pH 10.0 with 
strong ammonia solution. Transfer 35 ml ofthe solution, add 
30 ml of acetonitrile and 35 ml ofmethanol. Mix well.'

Test solution. Dissolve a suitable weighed quantity of the 
mixed contents of 20 capsules containing about 0.2 g of 
Azithromycin in the solvent mixture by shaking mechanically, 
dilute to 25.0 ml with the solvent mixture and filter.

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with the solvent mixture.

Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin IPRS and 6-demethyl-azithromycin IPRS 
(azithromycin impurity A IPRS) in the solvent mixture..

Chromatographic system,
- a stainless steel column 25 cm x 4.6 mm, packed with 

end-cappped octadecylsilyl amorphous organosilica 
polymer for mass spectrometry (5pm) (Such as Waters 
Xterra),

- column temperature: 60°,
- mobile phase: A. a solution of 0.18 per cent w/v solution 

of anhydrous disodium hydrogen phosphate with the 
pH adjusted to 8.9 with dilute phosphoric acid or with 
dilute sodium hydroxide solution,

B. a mixture of 25 volumes of methanol 
and 75 volumes of acetonitrile, / ...

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,

' spectrophotometer set at 210 nm,
- injection volume: 50 pl.

Time mobile phase A Mobile Phase B
(in min.) (per cent v/v) (per cent v/v)

0 50 50
25 45 . .-55 .
30 40 60
80 ,25 75
81 50 50
93 50 50

Name Relative Correction
retention time factor

l43-deoxyazithromycin.

Azithromycin impurity Ll 0.29 '2.3

Azithromycin impurity M2 0.37 0.6

Azithromycin impurity E3 0.43

Azithromycin impurity F4 : 0.51 0.3

Azithromycin impurity D5 0.54 —

Azithromycin impurity J6 0.54 —

Azithromycin impurity I7 0.61 —

Azithromycin impurity Cs 0.73 .. ■ —

Azithromycin impurity N9 0.76 07
Azithromycin impurity H, 0.79 , , 0,1 .

Azithromycin impurity A11 0.83 ■ .■ —: :

Azithromycin impurity P 0.92 ■ --

Azithromycin (Retention time: 
about 45-50 minutes) 1.0 —1 ■. ■ . .

Azithromycin impurity O12 1.23 —

Azithromycin impurity G13 06 0.2

Azithromycin impurity B14 1.3.1 —

'azithromycin 3'- Y-oxide, 
23'-(Y,Y-didemethyl)-3'-Y- formylazithromycin, 
■’aminoazithromycin, 
43'-Y-demethyl-3'-Y- formylazithromycin,.
514-demethyl-14-(hydroxymethyl)azithromycin, 
6I3-(7-decladinosylazithromycin, 
’3'-Y-demethylazithroniycin, ..
!’3"-(7-dcmethyiazithromycin, :
93'-de(dimethylamino)-3'-oxoazithromycin,
l03'-Y-[[4-(acetyIamino)phenyl]sulfonyI]-3'-Y-demethylazithromycin,

n6-dem ethylazithromycin, 
!22-desethyl-2-propylazithromycin,:
133' - Y-demethyl-3'-Y- [(4-methylphenyl)sulfonyl} azithromycin,

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromycin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0.
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Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak eluting with an relative retention time of about 
1 3 due to 3-deoxyazithromycin (azithromycin impurity B) is 
npt more than twice the area of principal peak in the 
chromatogram obtained with reference solution (a) (2.0 per 
cent). The sum of the areas of all the other secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (3.0 per 
cent). Ignore any peak with an area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent); ignore the peaks eluting 
before azithromycin impurity L and after azithromycin impurity
B.

Water (2.3.43). Not more than 5.0 per cent determined on 0.2 g 
of the contents of the capsules.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water.

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing about 0.1 g of Azithromycin, dissolve in 
about 75 ml of the solvent mixture by shaking mechanically, 
dilute to 100 ml with the solvent mixture and filter.

Reference solution(a). A 0.1 per cent w/v solution of 
azithromycin IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin IPRS and 6-demethyl~azithromycin IPRS 
(azithromycin impurity A IPRS) in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mnij packed with end 

capped polar embedded octadecyl silyl amorphous 
organosilica polymer (5 pm) (Such as Waters Xterra), 

- column temperature: 70°,
- mobile phase: a mixture of 10 volumes of a 3.484 per cent 

w/v solution of dipotassium hydrogen phosphate, 
previously adjusted to pH 6.5 with orthophosphoric 

■ acid, 3 5 volumes of acetonitrile and 5 5 volumes of water, 
- flowrate: 1 mlperminute, >
- spectrophotometer set at 215 nm, 
- injection volume: 100 pl.

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromcyin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0.

Inject reference solution (a) and the test solution.

Calculate the content of C38H72N2O12 in the capsules.

Storage. Store protected from moisture.

Azithromycin Eye Drops
Azithromycin Eye Drops is a sterile solution of Azithromycin 
in a suitable oily vehicle.

Azithromycin Eye Drops contain not less than 90.0 per cent 
and not more than 105.0 per cent of the stated amount of 
azithromycin,

Usual strength. 1.0 per cent w/v.

Identification

A. Mix a quantity of the eye drops containing 100 mg of 
Azithromycin with 10 ml of ethanol. Allow to stand, retain the 
upper ethanolic layer and evaporate it to dryness under a 
stream of nitrogen. Wash the residue with 10 ml of hexane 
followed by a further 50 ml of hexane and allow to dry in air. 
On the residue, determine by infrared absorption 
spectrophotometry (2.4.'6). Compare the spectrum with that 
obtained with azithromycin IPRS treated in the same manner 
or with the reference spectrum of azithromycin.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Related substances. Determine by liquid chromatography. 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

Solvent mixture. 20 volumes of dichloromethane and 80 
volumes of methanol.

Test solution. Dilute a suitable volume of the eye drops with 
the solvent mixture to obtain a solution containing 0.8 per 
cent w/v of Azithromycin.

Reference solution (a). A 0.008 per cent w/v solution of 
azithromycin IPRS in the solvent mixture:

Reference solution (b). A solution containing 0.01 per cent w/ 
v of azithromycin IPRS and 6-demethyl-azithromycin IPRS 
(azithromycin impurity A) in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

end-capped octadecylsilane amorphous organosilica 
polymer (5 pm) (Such as X-terra MS),

- column temperature: 60°,
- mobile phase: A. a 0,18 per cent w/v solution of 

anhydrous disodium, hydrogen phosphate, adjusted to 
pH 8.9 with dilute orthophosphoric acid or with dilute 
sodium hydroxide solution,

B. a mixture of 25 volumes of methanol 
and 75 volumes of acetonitrile,

- a gradient programme using the conditions given below,
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Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromycin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak eluting with relative retention time of about 
1.3 due to 3-deoxyazithromycin (azithromycin impurity B) is 
not more than twice the area of principal peak in the 
chromatogram obtained with reference solution (a) (2.0 per 
cent) and the sum of the areas of all other secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (3.0 per 
cent). Ignore any peak with an area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent). Ignore the peaks 
eluting before azithromycin impurity L and after azithromycin 
impurity B.

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 20 volumes of dichloromethane and 80 
volumes of methanol.

Test solution. Dilute a volume of eye drops containing 0.05 g 
of Azithromycin to 100.0 ml with the solvent mixture.

Reference solution (a). A 0.05 per cent w/v. solution of 
azithromycin IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.05 per cent 
w/v, each of, azithromycin IPRS and azithromycin impurity A 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane vinyl polymer (5 pm) (Such as Asahipak 
ODP-50),

- column temperature: 40°,
— mobile phase: a mixture of 40 volumes of 0.67 per cent 

w/v solution of dipotassium hydrogen orthophosphate, 
adjusted to pH 11 with a 56 per cent w/v solution of 
potassium hydroxide and 60 volumes of acetonitrile, 

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: TO pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to impurity A and 
azithromycin is not less than 1.5.

Inject reference solution (a) and the test solution.

Calculate the content of C38H72N2O12 in the eye drops.

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 50 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 50 50

25 45 55

30 40 60
80 25 ..75

81 50 50

93 50 50

Name Relative Correction
retention time factor

Azithromycin impurity L1 029 2.3

Azithromycin impurity M2 0.37 0.6

Azithromycin impurity E3 0.43 —

Azithromycin impurity F4 0.51 0.3

Azithromycin impurity D5 0.54 —

Azithromycin impurity J6 0.54 —

Azithromycin impurity I7 0.61 —

Azithromycin impurity C8 0.73 —

Azithromycin impurity N9 0.76 0.7-

Azithromycin impurity H10 0,79 0.1

Azithromycin impurity A11 0.83 —

Azithromycin impurity P 0.92 ---

Azithromycin (Retention time: 
about 45-50 minutes) 1.0

Azithromycin impurity O12 1.23 —

Azithromycin impurity G13 126 02

Azithromycin impurity B14 ■ 131 —

’azithromycin 3’-JV-oxide, /
23'-(Y,Y-didemethyI)-3’TV-formylazithromycin,
3aminoazithromycin,
43'-Ar-deinethyl-3'-Ar- formylazithromycin, .
514-demethyl-14-(hydroxymethyl)azithromycin,
6I3-O-decladinosylazithromycin,'
73'-N-demethylazithromycin,
33"-O-demethylazithromycin,
93'-de(dimethylamino)-3'-oxoazithromycin,
103'-Y-[[4-(acetylamino)phenyl]sulfonyl]-3'-jV-demethylazithromycin,
116-demethyIazithromycin, 

I22-desethyl-2-propylazithromycin,.
B3'-jV-demethyl- 3 '-Ar-[(4-methylphenyl)sulfonyI] azithromycin,

143-deoxyazithromycin /
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Azithromycin Oral Suspension
Azithromycin Oral Suspension is a dry mixture of Azithromycin 
with buffering agents and other excipients, or is a 
homogeneous suspension in a suitable vehicle.

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use.
Azithromycin Oral Suspension contains not less than 90.0 per 
cent and notmorethan 110.0 percent ofthe stated amount of 
azithromycin, C3SIl72N2OI2.

Usual strength. 40 mg per ml.

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent ofthe stated amount of azithromycin, CasH^N^O^.

The contents of the sealed container comply with the 
following test.

Water (2.3.43). Not more than 13 per cent, determined on 0.5 g.

Storage. Store protected from moisture.

The constituted suspension or the suspension complies with 
the tests stated under Oral liquids and with the following 
tests.

Identification

In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak, in the chromatogram obtained with the reference 
solution.

Tests
pH(2.4.24).7.5to 11.0.
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.
Solvent mixture. Prepare a 0.173 per cent w/v solution of 
ammonium dihydrogen phosphate with the pH adjusted, to 
10.0 with strong ammonia solution. Transfer 350 ml of the 
solution add 300 ml of acetonitrile and 350 ml of methanol. 
Mix well. ■
Test solution.- Weigh a quantity of the oral suspension 
containing about 0.2 g of Azithromycin, dissolve in the solvent 
mixture, dilute to 50.0 ml with the solvent mixture and filter, 
Reference solution (a). Dilute 1ml of the test solution to 
100 ml with the solvent mixture.
Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin IPRS awl 6-demethyl-azithromycin IPRS 
(azithromycin impurity A IPRS) in the solvent mixture.

Chromatographic system;
- a stainless steel column 25 cm x 4.6 mm, packed with 

end-cappped octadecylsilyl amorphous organosilica 
polymer for mass spectrometry (5 pm) (Such as Waters 
Xterra),

- column temperature: 60°,
- mobile phase: A- a 0.18 per cent w/v solution of 

anhydrous disodium hydrogen phosphate with the pH 
adjusted to 8.9 with dilute orthophosphoric acid or 
with dilute sodium hydroxide solution,

B. a mixture of 25 volumes of methanol 
and 75 volumes of acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: ! ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 100 pl.

Time Mobile phase A Mobile Phase B
(in min.) (per cent v/v) (per cent v/v)

0 50 50
25 45 '■ 55

30 40 60
80 25 . 75

81 50 50
93 50 50

'azithromycin 3'-jV-oxide,
23'-(jV,jV-didemethyl)-3’-?7“fonnylazithromyciii}
3amihoazithromycin, . .

Name. Relative 
retention time -

Correction 
factor

Azithromycin impurity L! 029 2.3 .
Azithromycin impurity M2 0.37 0.6
Azithromycin impurity E3 0.43 —

Azithromycin impurity F4 0.51 0.3
Azithromycin impurity D5 0.54 —

Azithromycin impurity J6 0.54 —-
Azithromycin impurity I7 0.61 . —
Azithromycin impurity C8 0.73 —

Azithromycin impurity N9 ' 0.76 0.7
Azithromycin impurity H10 0.79 0.1

Azithromycin impurity A11 0.83 —

Azithromycin impurity P 0.92 —

Azithromycin (Retention time: 
about 45-50 mihutes) 1.0 ' —

Azithromycin impurity O12 123 ' —

Azithromycin impurity G13' 1.26 0.2
Azithromycin impurity B14 1.31 ...... —.
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43'-Ar-demethyl-3'-Y- formyiazithromycin,
? 14-demethyl-14-(hydroxymethyl)azithroniycin, 
613-(7-decladinosylazithromycin, : .
'3'-A'-dcm ethylazithromycin,
83"-O-demethylazithromycin,
93'-de(dimethylamino)-3'-oxoazithromycin, 
103'-Ar-[[4-(acetylamino)pheriy  I] sulfonyl]-3'-Y-dem ethylazithromycin, 

ll6-demethylazithromycin,
i32-desethyl-2-propylazithromycin, 
n3'-Y-demethyl-3'-Ar-[(4-methylphenyi)suifonyl] azithromycin, 

143-deoxyazithromycin.

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromycin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0. . • ’

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak eluting with an relative retention time of about 
1.3 due to 3-deoxyazithromycin (azithromycin impurity B) is 
not more than twice the area of principal peak in the 
chromatogram obtained with reference solution (a) (2.0 per 
cent). The sum of the areas of all the other secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (3.0 per 
cent). Ignore any peak with an area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent); ignore the peaks eluting 
before azithromycin impurity L and after azithromycin 
impurity B.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2;4.14).

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
cd water. ■ y . ■

Test solution. Weigh a quantity of the oral suspension 
containing about 0.1 g of Azithromycin, dissolve in the solvent 
mixture, dilute to 100.0 ml with the solvent mixture and filter.

Reference solution (a). ,A 0.1 per, cent w/v solution; of 
azithromycin IPRS in the solvent mixture, ;

Reference solution (b). Asolution containing 0.01 per cent 
w/v of azithromycin IPRS and 6~demethyl-azithromycin IPRS 
(azithromycin impurity A IPRS) in the solvent mixture.,

Chromatographic system , y
- a stainless steel column 25 cmx 4,6 mm, packed withend 

capped polar embedded octadecylsilyl amorphous 
organosilica polymer (5 pm) (Such as Waters Xterra), 

- column temperature: 70°, ; , k
- mobilephase:amixtureof 10vblumesofa3.484percent 

w/v solution of dipotassium hydrogen phosphate,

previously adjusted to pH 6.5 with orthophosphoric 
acid, 35 volumes of acetonitrile and 55 volumes of wafer, 

- flowrate: 1 mlperminute, 
- spectrophotometer set at 215 nm, 
- injection volume: 100 pl.

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromcyin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0.

Inject reference solution (a) and the test solution.

Determine the weight per ml (2.4.29) of the suspension and 
calculate the content of Css^NaOn, weight in volume.

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label.

Azithromycin Tablets
Azithromycin Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
azithromycin, C38IUM-CU-

Usual strengths. 250 mg; 500 mg.

Identification

In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of a buffer solution prepared by adding to 
6 litres of 0.1 M'dibasic sodium phosphate about 40 ml of 
hydrochloric acid, adjusted to pH 6.0, adding 600 mg of 
trypsin, and mixing..' ' ? ' ■
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14) as described 
under Assay using: the following solutions. < .

Test solution. Use the filtrate, dilute if necessary, with the 
mobilephase;

Reference solution. A solution of azithromycin IPRS in the 
dissolution mediurii suitably diluted with the mobile phase to 
obtain a solution having the same concentration as that of the 
test solution. : • - • • ;
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Inject the reference solution and the test solution.

Calculate the content of in the medium.

Q Not less than 75 per cent of the .stated amount of 
C38H72N2O12.

Related substances. Determine by liquid chromatography 
(2.4.14). ' ' ‘

NOTE— Prepare the solutions immediately before use.

Solvent mixture. Prepare a 0,173 per cent w/y solution of 
ammonium dihydrogen phosphate with the pH adjusted to 
10.0 with strong ammonia solution. Transfer 350 ml of the 
solution add 300 ml bf acetonitrile and 350 ml of methanol. 
Mixwell.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing about 0.2 g of Azithromycin, dissolve 
in the solvent mixture by shaking mechanically, dilute to 
25.0 ml with the solvent mixture and filter.

Reference solution (a). A 0.008 per cent w/v solution of 
azithromycin IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin IPRS and azithromycin impurity A IPRS 
in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

end-cappped octadecylsilyl amorphous organosilica 
polymer for mass spectrometry (5 pm) (Such as Waters 
Xterra),

- column temperature: 60°,
- mobilephase: A. a 0.18 per cent w/v solution of 

anhydrous disodium hydrogen phosphate, adjusted to 
pH 8.9 with dilute orthophosphoric acid or with dilute 
sodium hydroxide solution,

B. a mixture of 25 volumes of methanol 
and 75 volumes of acetonitrile,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 50 pl.

Time Mobile phase A Mobile Phase B
(in min.) (per cent v/v) (per cent v/v)

0 50 50

25 45 55

30 40 60

80 25 75

81 50 50

93 50 50

3aminoazithromycin,
43' - N-demethyl-3' -N- formylazithromyci n,
514-demethyl-14- (hydroxymethyl)azithromycin,
613-C*-decladinosylazithromycin,
73'-Ar-demethylazithromycin, !
s3 "-(7-deme th yl azithromycin,
93'-de(dimethylamino)-3'-oxoazithromycin,
103'-7^-[[4-(acetylamino)phenyl] sulfonyl]-3'-M-demethylazithromycin, 
'^-demethylazithromycin,

122-desethyl-2-propylazithromycin,
133'-V-demethy 1-3'-Y- [(4-meth ylphenyl)sulfonyl] azithromycin,

143-deoxyazithromycin.

.... .................. ... .... ............. .......... '.....

Name- Relative ■Correction
retention time factor

Azithromycin impurity L1 029 ■ 2.3
Azithromycin impurity M3 0.37 0.6
Azithromycin impurity E3 6.43 —
Azithromycin impurity F4 0.51 0.3
Azithromyciri impurity Ds 0.54 ' -- '■

Azithromycin impurity J6 0.54 —

Azithromycin impurity I7 0.61 —

Azithromycin impurity C8 : 0.73 ' ' ’ — ■

Azithromycin impurity N9 0.76 0.7
Azithromycin impurity Hl 0 0.79 0.1 . .
Azithromycin impurityA*1 0.83
Azithromycin impurity P 0.92 .—
Azithromycin (Retention time:
about 45-50 minutes) 1.0
Azithromycin impurity O12 123 —

Azithromycin impurity G13 126 0.2
Azithromycin impurity B14 1.31 —

'azithromycin 3'-//-oxide,
23'-(Ay/-didemethyl)-3,-.Y-formyiazithromycin,

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromycin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak eluting with an relative retention time of about 
1.3 due to azithromycin impurity B is not more than twice the 
area of principal peak in the chromatogram obtained with 
reference solution (a) (2.0 per cent). The sum of the areas of 
all the other secondary peaks is not more than 3 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (3.0 per cent). Ignore any peak with 
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an area less than 0.1 times the area of the principal peak 
in the. chromatogram obtained with reference solution (a) 
(0.1 per cent)'; ignore the peaks eluting before azithromycin 
impurity L and after azithromycin impurity B.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.1 g of azithromycin, dissolve in 
the solvent mixture by shaking mechanically, dilute to 100 ml 
with the solvent mixture and filter.

Reference solution (a). A 0.1 per cent w/v solution of 
azithromycin IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.01 per cent 
w/v of azithromycin IPRS and azithromycin impurity A IPRS 
in the solvent mixture.

Chromatographic system ; ■
a stainless steel column 25 cm x 4.6 mm, packed with end 
capped polar embedded octadecylsilyl amorphous 
organosilica polymer (5 pm) (Such as Waters Xterra);

- column temperature: 70°,
- mobile phase: a mixture of 10 volumes of a 3.484 per cent 

w/v solution of dipotdssium hydrogen phosphate, 
adjusted to pH 6.5 with orthophosphoric acid, 
35 volumes of acetonitrile. 55 volumes of water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 215 nm, 

injection volume: 100 pl,

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to azithromcyin and azithromycin 
impurity A. The test is not valid unless the resolution between 
these two peaks is at least 7.0.

Inject reference solution (a) and the test solution. ? , 

Calculate the content of C3SH72N20i2 in the tablets.
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Bacitracin

/__[_eu-»-D-GlLi~**- Y-*- L-Lys—*-D-Orn-*- X-* D-Phe 
A I

L- Asit*— D-Asp-*— L-H is

Name Mol. Formula X Y R

Bacitracin A CfifiHioaN^OigS A-1 Ie Z-Ile ch3
Bacitracin Bl c65h101n17o16s /.-lie Z-Ile H

Bacitracin B2. CesHioiNivOjeS L-Val Z-llc ch3
Bacitracin B3 CssHioiNpOieS Z-ne L-Val ch3

Bacitracin is a mixture of polypeptides produced by the growth 
of certain strains of Bacillus licheniformis ox Bacillus subtilis. 
Its main components are Bacitracin A, B1, B2 and B3.

Bacitracin has a potency of not less than 60 Units of bacitracin 
activity per mg, calculated on the dried basis;

Category. Antibacterial (for topical use).

Description. A white or almost white, hygroscopic powder.

Identification

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out.

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. Amixture of .14 volumes of glacial acetic acid, 
57 volumes of butanol and 29 volumes of water.

Test solution. Dissolve 10 mg of the substance under 
examination in 0.34 per cent w/v solution of hydrochloric 
acid and dilute to 1.0 ml with the same solution.

Reference solution. Dissolve 10 mg of bacitracin zinc IPRS 
in 0.34 per cent w/v solution of hydrochloric acid and dilute 
to 1.0 ml with the same solution:

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise above half of the plate. Dry the plate at 105°, 
spray with ninhydrin solution and heat at 1109 for 5 minutes: 
The principal spot obtained with the test solution corresponds 
to spot similar in position, size and colour that in the 
chromatogram obtained with reference solution.

B. In the test for Composition, the four principal peaks in the 
chromatogram obtained with the test solution correspond to 

BACITRACIN

the four peaks in the chromatogram obtained with reference 
solution (a).

C. Ignite 0.2 g an insignificant residue remains which is not 
yellow at high temperature. Allow to cool. Dissolve the residue 
in 0.1 ml of dilute hydrochloric acid, 5 ml of water and 0.2 ml 
of strong sodium hydroxide solution. No white precipitate is 
formed.

Tests

Appearance of solution. A1.0 per cent w/v solution in carbon 
dioxide-free water (solution A) is clear (2.4.1). ;

pH (2.4.24). 6.0 to 7.0, determined in solution A.

Composition. Determine by liquid chromatography (2.4’ 14).

NOTT — Prepare the solutions immediately before use.

Solvent mixture. Dissolve 4 g of..sodium edetate in 100 ml of 
water, adjusted to pH 7.0 with dilute sodium hydroxide 
solution.

Test solution. Dissolve 0.1 g of the substance under 
examination in 50.0 ml of the mobile phase.

Reference solution (a). Dissolve 20 mg of bacitracin for system 
suitability IPRS in 10.0 ml of the solvent mixture.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. Further dilute 1.0 ml ofthe 
solution to 10.0 ml with the solvent mixture.

Reference solution (c). Heat about 4 ml of reference solution 
(a) in a water-bath for 30 minutes. Cool to room temperature 
(to generate impurities E, F, G and H in situ).

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, end-capped, 

charged surface, ethylene-bridge octadecylsilane 
bonded to porous silica (3.5 pm),

- mobile phase: a mixture of 10 volumesofabuffersolution 
prepared by dissolving 27.2 g potassium dihydrogen 
phosphate in 1000 ml of water, adjusted to pH 6.0 with 
3.48 per cent W/v solution of dipotassium hydrogen 
phosphate, 4.3 volumes of acetonitrile, 30 volumes of 
water and 55.7 volumes of methanol,,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: lOO pI.

Name Relative 
retention time

Impurity A1 0.44

Impurity B2 0.52

Impurity C3 0.55
Bacitracin Bl4 0.65

Bacitracin B25 0.67 contd.
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Name ; Relative
retention time

Bacitracin B3* 2 3 4 * 6 0.81

'4,1 0-anhydro [?/-[[(4i,!)-2-[( IS)-l-amino-2-methyl propyl]-4,5- 
dihydro-l,3-thiazol-4-yl]carbonyI]-z-leucyl-£)-a-glutamyl-Z-isoleucyl- 
L-lysyl-£>-ornithyl-Z-valyi-D-phenylalanyl-Zrhistidyl-O-a-aspartyl-£- 
asparagine] (bacitracin DI, bacitracin C2),
24,10-anhydro[Ar-[[(4J?)-2-[(lS)-l-amino-2-methylpropyl]-4,5- 
dihydro-1,3-thiazol-4-yl]carbonyi]-L-Ieucyl-D-d-gIutamyi-L-valyl-i- 
lysyl-£i-omithyl-L-isoleucyl-Z)-phenylalanyl-L-histidyl-Z)-a.-aspartyl-£- 
asparagine] (bacitracin D2, bacitracin C3),.
34,10-anhydro [A'-[[(4A)-2-|’(lS,2S)-l-amino-2-mcthylbutyl]-4,5- 
di hydro-1,3-thiizoi-4-yl] carbonyl]-i-leucyl-D^a-glutamyl-i-valyl-L- 
lysyl-D-ornithyl-L-valyl-D-phenylalanyl-L-histidyl-D-a-asp arty 1-L- 
asparagine] (bacitracin D3, bacitracin Cla), ;
44,10-anhydro[7V-[[(47?)-2-[(lS)-i-ainino-2-nietliyl.propyl]-4.,5- 
dihydro-l,3-thiazol-4-yl] carbon yl]-‘i-leucyl -r>-d-glutamyl-£-isoleu cyl- 
£-lysyl-£)-omithyl-£-isoleucyl-JD-phenylalanyl-£-histidyl-D-a-aspartyi- 
/.-asparagine] (bacitracin Bl), ........ ,... .
M,10-anhydro[AN[(4j?)-2-[(IS,2S)-l-amino-2-methylbutyl]-4,5- 
dihydro-l,3-thiazoI-4-yl]carbdhyi]-Z-leuc'yl-£>-a-glutaniyI-Z-isoIeucyl- 
L-lysyl-D-ornith yl-z-valyl-D-phenylalanyl-£-liistidyl-Z)-a-asp  artyl-L- 
asparagine] (bacitracin B2), ........
64,10-anhydro[JVT[[(47?)-2-[(lS,2S)-l-amino-2;nietliylbutyl]-4,5- 
dihydro-l,3-thiazol-4-yl]carbonyI]-£-Ieucyl-L>-c(.-glutamyl-£-valyl-Z- 
lysyI-D-ornithyl-£-isoleucyl-Z>-phenyialanyI-r-histidyl-b-a.-aspartyl-L- 
asparagine] (bacitracin B3), ’■'
74,10-anhydro[yV-[[2-[(2S)-2-methyI-l-oxobutyl]-l,3-thiazol-4- 
yl]carbonyl]-L4eucyI-l>-a-glutamyl-LTisLoleucyl-L-lysyl-D-ornithyl-!- 
isoleucyl-D-phenylalanyl-i-histidyl-D-a-aspartyl-i-asparagine] 
(bacitracin F), '
84,10-anhydro[7V-[[2-(2-methyl-T - oxopropyl)-! ,3-thiazol-4- 
y 1] carbonyl] -Z.-leucyl-i>-d-glutamyl-£:-isbIeucyl-Z- lysyl-D-ornithyl-£- 
isoleucyl-D-phenylalanyl-L-histidyl-D-d-aspartyl-I-asparagine] 
(bacitracin Hl) <
94,10-anhydro[Ar-[[2-[(2S)-2-methyl-l-ox.obutyl]-I,3-thiazol-4-
yl]carbonyl]-Z-leucyl-£)-a-glutamyl-L-isoleucyl-£-lysyl-D-oniithyl-£- 
valyl-D-phenylalanyi-l-histidyl-o-a-aspartyl-Z-asparagine] (bacitracin 
H2), ■
,04,10-anhydro[7V-[[2-[(2S)-2-methyl-l-oxobutyl]-1,3-thiazol-4- 
yl] carbonyl]-£-leucyl-D-a-glutamyl-z-valyl-L-lysyl-D-orni  thyl-£-
isoIeucylr.D-phenylalanyl-/,-histidyl-.D-a-aspartyl-£-asparagine]
(bacitracin H3),
l!4,l 0-anhydro[Ar-[[(47?)-2-[(l/?,2S)-l-amino-2-methylbutyl]-4,5-
dihydro-l,3-thiazol-4-yl]carbonyl]-£-leucyl-n-a-glutainyr£-isolqucyl-
L-lysyl-D-ornithyl-£-isoleucyl-j9-phenylaIanyl-/.-histidyl-p-a-aspartyl-  
/.-asparagine] (bacitracin X),

ImpurityM'2 .•••>• 0.87 ' ’<
Impurity N13 q qq
Impurity L11 0.93
Bacitracin A (retention time: about 20 minutes) 1.0
Impurity 014 1.2
Impurity P15 andQ16 1.3
Impurity F8 1.6 ,.
ImpurityG9 . 1.8
Impurity H10 * 2.1
Impurity E7 2.8

124,10-anhydro[Ar-[[2-[(lS,2S)-l-amino-2-methylbutyl]-l,3-thiazol-4- 
yl]carbonyl]-£-leucyl-£)-ci-glutamyl-L-isoleucyl-£,-lysyl-D-omithyl-£- 
isoieucyl-£>-phenylalanyl-£-histidyl-£>-a-aspartyl-£-asparagine] 
(bacitracin Y),
1M,I0-anhydro[Ar-[[(4S)-2-[(lS,2S)-l-amino-2-methylbutyI]-4,5- 
dihydro-l,3-thiazol-4-yl]carbonyl]-z.-leucyI-D-a-glutamyl-Z-isoleucyl- 
I-lysyl-n-omithyl-£-isoleucyl-D-phenylaIanyl-z-histidyl-D-a-aspartyl- 
I-asparagine] (bacitracin Z),
uMil = 5-methylene-L-isoieucine:4,10-anhydro[Ar-[[(4/i)-2-[(lS,2S)- 
l-amino-2-methylbutyl]-4,5-dihydro-l,3-thiazol-4-yl]carbonyl]-/,-  
leucyl-D-a-glutamyl-5-methylene-Z-isoleucyl-£-lysyl-n-ornithy!-£- 
isoleucyl-D-phenylalanyl-Z-histidyl-D-a-aspartyl-L-asparagine] 
(bacitracin JI),
l5MH = 5-methylene-L-isoleucine:4,10-anhydro[7^-[[(4J?)-2-[(lS,2S)- 
l-amino-2-methylbutyl]-4,5-dihydro-l,3-thiazol-4-yl]carbonyI]-L- 
Ieucyl-D-a-glutamyl-£-isoleucylrZ,-lysyl-Z)-ornithyl-5-methylene-/- 
isbleucyl-D-phenylalahy]-/.-histidyl-D-a-aspartyl-/.-asparagine] 
(bacitracin J2),
164,10-anhydro[Ar-[[(4JJ)-2-[(lS,2S)-l-amino-2-methylpent-4-en-l- 
yf]-4,5-dihydro-1,3 -th iazol-4-yI] carbonyl]-!-leucyl-o-a-glutamyl-i- 
isoIeucyl-i-Iysyl-£>-ornithyl-!-isoleucyl-D-plienylalanyl-L-histidyl-£i-a- 
aspartyl-L-asparagine] (bacitracin J3).

Inject reference solution (a). Identify the peaks due to impurity 
M, bacitracin A, bacitracin Bl, bacitracin B2 and bacitracin B3.

Inject reference solution (a) and (b). The test is not valid unless 
the peak-to-valley ratio between the peaks due to bacitracin 
Bl and bacitracin B2 is not less than 1,2, where Hp is the 
height above the baseline of the peak due to: bacitracin B2 and 
Hv is the height above the baseline of the lowest point of the 
curve separating this peak from the peak due to bacitracin B1 
and.between the peak due to impurity M and bacitracin B3 is 
not less than 1.1, where Hp is the height above the baseline of 
the peak due to impurity M and Hv is the height above the 
baseline of the lowest point of the curve separating from the 
peak due to bacitracin'B3 in the chromatogram obtained with 
reference solution (a), the signal-to-noise ratio of the peak 
due to bacitracin A is not less than 50 in the chromatogram 
obtained with reference solution (b).

Inject the test solution; Run the chromatogram three times the 
retention time of the peak due to BacitracinA. The area ofthe 
any peak corresponding to bacitracin A is not less than 45.0 
per cent and the sum of the areas ofthe peaks due to .bacitracin 
A, bacitracin Bl, bacitracin B2.and bacitracin B3 is not less 
than 77 per cent. Ignore any peak with an area less than 0.25 
per. cent. . ..

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Composition with the following 
modifications.

Inject reference solution (a) and (c). Identify the peaks due to 
impurities A, B, C, L, M, N, O, P and Q in the chromatogram 
obtained with reference solution (a) and impurities E, F, G and 
H in the chromatogram obtained with reference solution (c).

Inject the test solution. The area of theany peak .corresponding 
to impurity A is not more than 3.5 per cent, the area of the 
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peaks corresponding to impurities B and M, each of, is not 
more than 3.0 per cent, the area of any peak corresponding to 
impurity C is not more than 2.5 pet cent, the area of any peak 
corresponding to impurity E is not more than 4.0 per cent, the 
sum of areas of the peaks corresponding to impurities O, P 
and Q is not more than 2.5 per cent, the sum of areas of the 
peaks corresponding to impurities F and G is not more than 
2.0 per cent, the area of any peak corresponding to impurity H 
is not more than 1.0 per cent, the sum of areas of peaks 
corresponding to L and N is not more than 8.0 per cent and the 
area of any other secondary peak is not more than 2.0 per cent 
and the sum of areas of all the secondary peaks is not more 
than 23.0 per cent. Ignore any peak with an area less.than 0.25 
per cent.

Sulphated ash (2.3.18). Not more than 1.0 per cent.

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying under vacuum over phosphorus pentoxide 
at 60° at a pressure not exceeding 0.1 kPa for 3 hours.

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10). Use bacitracin zinc IPRS as the reference.

Bacitracin intendedfor use in the manufacture of Opthalmic 
Preparations without a further appropriate sterilisation 
procedure complies with the following additional 
requirement.

Sterility (2.2.11). Complies with the test for sterility.

Bacitracin intendedfor use in the manufacture of Opthalmic 
Preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.8 Endotoxin Unit 
per mg of bacitracin.

Storage. Store protected from moisture, at a temperature 
between 2° to 8°. If the solution is sterile, the container is also 
sterile and temper-evident.

Labelling. The label states (1) the number of Units per mg; (2) 
whether or not the contents are intended for use in the 
manufacture of ophthalmic preparations.

Bacitracin Zinc

-Y-*-L-Lys-»o-Orn->-X^-D-Phe—>

1—t-Asn -«-D-Asp J

Name Mol. Formula X- Y R

Bacitracin A C66H103N17O16S /.-lie L-Ile ch3
Bacitracin B1 C65H101N17O16S A-lle L-Ile H

Bacitracin B2 c65hI01n17o16s L-Val Z-Ile ch3
Bacitracin B3 C65H[01N]7016S ■L-Ile L-Val ch3

Bacitracin Zinc is zinc complex of bacitracin consists of a 
mixture of antimicrobial polypeptides produced by certain 
strains of Bacillus licheniformis or Bacillus subtilis. Its main 
components are Bacitracin A, B1, B2 and B3.

Bacitracin Zinc has a potency of not less than 60 Units of 
bacitracin activity per mg, calculated on the dried basis.

Category. Antibacterial (for topical use).

Description. A white or light yellowish-grey, hygroscopic 
powder.

Identification
Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out. :

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 14 volumes of glacialacetic acid, 
57 volumes of butanol and 29 volumes of water.

Test solution. Dissolve 10 mg of the substance under 
examination in 0.34 per cent w/v solution of hydrochloric 
acid and dilute to 1.0 ml with the same solution.

Reference solution. Dissolve 10 mg of bacitracin zinc IPRS 
in 0.34 per cent w/v solution of hydrochloric acid and dilute 
to 1.0 ml with the same solution.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise above half of the plate. Dry the plate at .105°, 
spray with ninhydrin solution and heat at 110° for 5 minutes. 
The principal spot obtained in the test solution corresponds 
to spot similar in position, size and colour that in the 
chromatogram obtained with the reference solution.

B. In the test for Composition, the four principal peaks in the 
chromatogram obtained with the test solution correspond to 
the four peaks in the chromatogram obtained with reference 
solution (a).

C. Ignite 0.15g and allow to cool. Dissolve the residue in 1ml 
of dilute hydrochloric acid and add 4 ml of water. The solution 
gives the reaction of zinc (2.3.1).

Tests

pH (2.4.24). 6.0 to 7.5, determined on the filtrate obtained by 
shaking 1.0 g for about 1 minutes with 10 ml of carbon dioxide- 
free water and filter.
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BACITRACIN: ZINC IP 2022

Composition. Determine by liquid chromatography (2.4.14).
NOTE — Prepare the solutions immediately before use.

Solvent mixture. Dissolve 4 g of disodium edetate in 100 ml of 
water, adjusted to pH 7.0 with dilute sodium hydroxide 
solution.
Test solution. Dissolve 0.1 g of the substance under 
examination in 50.0 ml of the solvent mixture.
Reference solution (a). Dissolve 20 mg of bacitracinfor system 
suitability IPRS in 10.0 ml of the solvent mixture.
Reference solution (b). Dilute 5.0 ml of the reference solution 
(a) to 100.0 ml with the solvent mixture. Dilute 1.0 ml of the 
solution to 10.0 ml with the solvent mixture.
Reference solution (c). Heat about 4 ml of reference solution 
(a) on a water-bath for 30 minutes. Cool to room temperature 
(to generate impurities E, F, G and H in situ).

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

end-capped, charged surface, ethylene bridged 
octadecylsilane bonded to porous silica (3.5 jim),

- mobile phase: a mixture of 10 volumes of abuffer solution 
prepared by dissolving 27.2 g potassium dihydrogen 
phosphate in 1000 ml of water, adjusted to pH 6.0 with 
3.5 per cent w/v solution of dipotassium hydrogen 
phosphate, 4.3 volumes of acetonitrile, 30 volumes of 
water and 55.7 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: lOOy.1.

l4,10-anhydro[Y-[[(4J?)-2-[(15)-r-amino-2-'methylpropyl]-4]5- 
dihydro-l,3-thiazoI-4-yl]carbonyl]-z-leucyl-D-a-glutarnyl-/.-isoleucyl-

Name Relative 
retention time

Impurity A! 0.44
Impurity B2 0.52
Impurity C3 0.55
Bacitracin Bl4 0.65
Bacitracin B25 0.67
Bacitracin B36 0.81
Impurity M12 0.87
Impurity N13 0.90
Impurity L11 0.93
Bacitracin A (retention time: about 20 minutes) 1.0
Impurity O14 1.2
ImpurityPi5andQ16 . 1.3
Impurity F8 . , 1.6
Impurity G9 1.8
Impurity H10 2.1
Impurity E7 . 2.8. „

L-lysyl-D-ornithyl-Z-valyl-D-phenylalanyl-Z-histidyl-D-a-aspartyl-/,, 
asparagine] (bacitracin DI, bacitracin C2),
24,10-anhydro[A-[[(4/?)-2-[(lS)-l-amino-2-methylpropyi]-4,5. 
dihydro-1,3-thiazol-4-yl]carbonyl]-£-Ieucyl-D-cc-ghitamyl-£-valyl-z.. 
lysyl-ZJ-ornithyl-z-isoleucyl-Z’-phenylalanyl-i-histidyl-i'-a.-aspartyl-/,. 
asparagine] (bacitracin D2, bacitracin C3),
34,10-anhydro[Ar-[[(4A)-2-[(lS,2S)-l-amino-2-methylbutyl]-4,5- 
dihydro-1,3-thiazol-4-yl]carbonyl]-z.-leucyl-D-a-glLitaniy!-£-valyhz. . 
lysyl-o-ornithyl-L-valyl-o-phenylalanyl-L-histidyl-O-a-aspartyl-/,. 
asparagine] (bacitracin D3, bacitracin Cla),
44,10-anhydro[7V-[[(47?)-2-[(i1S')-l-ainino-2-methylpropyl]-4,5- 
dihydro-r,3-thiazol-4-yl]carbonyl]-z-leucyI-D-a-giutamyl-L-isoieucyl- 
L-lysyl-n-ornithyl-i-isoleucyl-D-phenylalanyl-i-histidyl-o-a-aspartyl- 
L-asparagine] (bacitracin BI),
54,10-anbydro[Ar-[[(4JK)-2-[(lS,2S)-lramino-2-methyIbutyl]-4,5- 
dihydro-1,3-thiazol-4-yl]carbonyi]-£-Ieucyl-O-a-glutamyl-z-isoleucy]- 
I-lysyl-n-ornithyl-L-vaiyi-I>-phenylalanyl-z.-histidyl-£)-a-aspartyl-/.- 
asparagine] (bacitracin B2), .
64,10-anhydro[A-[[(47?)-2-[(lS',25')-l -amino-2-methyIbutyl]-4,5- 
dihydro-l,3-tbiazol-4-yI]carbohyi]-z-leucyl-D-a-glutamyl-Z-valyl-z- 
iysyl-n-ornithyl-l-isoleucyl-D-phenylalanyl-Z-histidyl-O-a-aspartyi-L- 
asparagine] (bacitracin B3),
74,10-anhydro[Ar-[[2-[(2S)-2-methyl-I-oxobutyl]-1,3-thiazo 1-4-yl] 
carbonyl]-i-leucyi-D-a.-glutamyI-z-isoleucyi-z-lysyl-D-ornithyl-i- 
isoleucyl-Z)-phenylalanyl-L-histidyl-.D-a-aspartyl-/.-asparagine] 
(bacitracin F),
s4,10-anhydro[y-[[2-(2-methyI-l-oxopropyl)-l ,3-thiazo!-4-yl] 
carbonyl]-L-Ieucyl-D-a-glutamyl-Z.-isoleucyl-Z-lysyl-r>-ornithyl-z- 
isoleucyl-o-phenylaianyl-z-histidyl-o-a-aspartyi-L-asparagine] 
(bacitracin Hl)
94,10-anhydro[Ar-[[2-[(2S)-2-methyl-l-oxobutyl]-l,3-thiazol-4-yi] 
carbonyl]-£-leucyl-D-a-glutamyl-£-isoleucyl-£-lysyl-D-omithyl-£-valyl- 
o-pheuylalanyl-L-histidyl-D-a-aspartyl-i-asparagine] (bacitracin H2), 
l04,10-anhydro[?/-[[2-[(2S)-2-methyl-l-oxobutyl]-l,3-thiazo!-4- 
yl]carbonyl]-L-leucyl-f>-a-glutamyl-i-valyl-L-lysyl-D-ornithyl-z- 
isoleucyl-O-phenylalanyl-L-histidyl-D-a-aspartyl-L-asparagine] 
(bacitracin H3),
"4,10-anhydro[JV-[[(47?)-2-[(lJfl,2S)-l-amino-2-methylbutyl]-4,5- 
dihydro-1,3-thiazol-4-yl] carbonyl] -L~ leu c.y l-£>-a-glutamy-l-i soleucyl- 
Z-lysyl-o-ornithyl-£-isoleucyl-Z)-phenylalanyl-£~histidyl-D-a-aspartyl- 
L-asparagine] (bacitracin X),
l24,10-anhydro[A-[[2-[(]5’,2S)-l-amino-2-methyIbutyl]-l,3-thiazol-4- 
yl]carbonyl] -I-leucyl-n-a-glutamyl-z-isoleucyl-z-lysyl-n-ornithyl-i- 
isoIeucyl-O-phenylalanyl-L-histidyl-n-a-aspartyl-L-asparagine] 
(bacitracin Y),
134,10-anhydro[7V-[[(4S)-2-[(lS,2S)-l-ainino-2-methyIbutyl]-4,5- 
dihydro-l,3-thiazol-4-yl]carbonyl]-z-Ieucyl-0-a-glutamyl-l,-isoleucyl- 
£-lysyl-o-ornithyl-£-isoleucyl-Z)-phenylaIanyl-z-histidyl-Z)-a-aspartyl- 
£-asparagine] (bacitracin Z),
l4Mil = 5-methylene-£-isoleucine:4,10-anhydrofV-[[(47?)-2-[(lS,2S)- 
I-amino-2-methylbutyl]-4,5-dihydro-l ,3-thiazoi-4-yl]carbonyl]-£- 
leucyl-£)-a-glutamyI-5-methylene-£-isoleucyl-Z-lysyl-£>-ornithyl-£- 
isoleucyl-D-phenylalanyl-Z-histidyl-D-a-aspartyl-z-asparagine] 
(bacitracin JI),
,5Mil = 5-methylene-Z,-isoleucine:4,10-anhydro[Y-[[(4A)-2-[(l S,25)- 
l-amino-2-methylbutyl]-4,5-dihydro-l ,3-thiazol-4-yl]carbonyl]-£- 
leucyI-D-a-glutamyl-z-isoleucy!-£-lysy]-£)-ornithyl”5-methylene-I.' 
isoleucyl-D-phenylalanyl-Z-histidyl-D-a-aspartyl-Z-asparagine] 
(bacitracin J2),
ls4,10-anhydro[A-[[(4^)-2-[(lS,25')-I-amino-2-methylpent-4-en-l' 
yl]-4,5-dihydro-l,3-thiazol-4-yl]carbonyl]-£-leucyl-£>-a-glutamyl-£- 
isoleucyl-I-lysyl-D-omithyl-Z-isoteucyl-D-phenylalanyl-z-histidyl-D-a- 
aspartyl-£-asparagine] (bacitracin J3).
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Inject reference solution (a). Identify the peaks due to impurity 
IVf bacitracin A, bacitracin Bl , bacitracin B2 and bacitracin 

B3.
Inject reference solution (a) and (b). The test is not valid unless 
the peak-to-valley ratio between the peaks due to bacitracin 
BJ and bacitracin B2 is not less than 1.2, where Hp is the 
height above the baseline of the peak due to bacitracin B2 and 
Hv is height above the baseline of the lowest point of the 
curve separating this peak from the peak due to bacitracin B1 
and between the peaks due to impurity M and bacitracin B3 is 
not less than 1.1, where -Hp is height above the baseline of the 
peak due to impurity M and Hv is height above the baseline of 
the lowest point of the curve separating this peak from the 
peak due to bacitracin B3 in the chromatogram obtained with 
reference solution (a).. The signal-to-noise ratio of the peak 
due to bacitracin A is not less than 50 in the chromatogram 
obtained with reference solution (b).

Inject the test solution. Run the chromatogram three times the 
retention time of the peak due to Bacitracin A. The area of the 
any peak corresponding to Bacitracin A is not less than 45.0 
per cent and the sum of area of the peaks due to bacitracin A, 
bacitracin B1, bacitracin B2 and bacitracin B3 is not less than 
77 per cent. Ignore any peak with an area less than 0,25 per 
cent.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Composition with the following 
modifications.

Inject reference solution (a) and (c). Identify the peaks due to 
impurities A, B, C, L, M, N, O, P and Q in the chromatogram 
obtained with reference solution (a) and impurities E, F, G and 
H in the chromatogram obtained with reference solution (c).

Inject the test solution. The area of the any peak corresponding 
to impurity A is not more than 3.5 per cent, the area of the 
peaks corresponding to impurities B and M, each of, is not 
more than 3.0 per cent, the area of any peak corresponding to 
impurity C is not more than 2.5 per cent, the area of any peak 
corresponding to impurity E is not more than 4.0 per cent, the 
sum of areas of the peaks corresponding to impurities O, P 
and Q is not more than 2.5 per cent, the sum of areas of the 
peaks corresponding to impurities F and G is not more than 
2.0 per cent, the area of any peak corresponding to impurity H 
is not more than 1.0 per cent, the sum of areas of peaks 
corresponding to L and N is not more than 8.0 per cent and the 
area of any other secondary peak is not more than 2.0 per cent 
and the sum of areas of all the secondary peaks is not more 
than 23.0 per cent. Ignore any peak with an area less than 0.25 
per cent.

Zinc. 3.5 to 5.5 per cent, calculated on dried basis, determined 
on 0.2 g in a mixture of 2.5 ml of dilute acetic acid and 2.5 ml of 
waler. Add 50 ml of xylenol orange triturate and sufficient 

hexamethylenetetramine to produce a red colour. Add 2 g of 
hexamethylenetetramine in excess. Titrate with 0.01 M 
disodium edetate until a yellow colour is obtained.

1 ml of 0.01 Mdisodium edetate is equivalent to 0.000654 g of 
Zn.

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in an vacuum over phosphorus pentoxide 
at 60° at a pressure not exceeding 0.1 kPa for 3 hours.

Assay. Weigh 50 mg, suspend in 5 ml of water, add 0.5 ml of 
dilute hydrochloric acid and dilute to .100.0 ml with water. 
Allow to stand at room temperature for 30 minutes. Determine 
by the microbiological assay of antibiotics, Method A (2.2.10), 
and express the results in Units per mg.

Pyrogens (2.2.8). If intended for administration by spraying 
into internal body cavities without a further appropriate 
procedure for the removal of pyrogens, it complies with the 
test for pyrogens. Inject per kilogram of the rabbit’s mass 1 ml 
of the supernatant liquid obtained by centrifuging, a 
suspension containing 11 mg per millilitre in a 0.9 per cent w/v 
solution of sodium chloride.

Bacitracin Zinc intended for administration as a spray in 
internal body cavities without a further appropriate 
sterilization procedure complies with the' following 
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture at a temperature not 
exceeding 30°. If the solution is sterile, the container is also 
sterile and sealed so as to exclude micro-organisms.

Labelling. The label states (1) the number of Units per mg; (2) 
whether or not the contents are intended for administration as 
a spray in internal body cavities.

Baclofen

C10H32CINO2 Mol. Wt. 213.7

Baclofen is (RS)-4-ammo-3-(4-chlorophenyl)butyric acid.

Baclofen contains not less than 98.0 per cent and not more 
than .101.0 per cent of C^IfyClNCL, calculated on the 
anhydrous basis.

Category. Muscle relaxant.

Description. A white or almost white powder.
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Identification

Test A may be omitted if tests B and C are. carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with baclofen IPRS 
or with the refemce spectrum of baclofen. '

B. When examined in the range 220 nm to 320 nm (2.4.7), a 0.07 
per cent w/v solution shows three absorption maxima, at 
259 nm, 266 nm and 275 nm. The specific absorbances at these 
maxima are 9.8 to 10.8,11.5 to 12.7 and 8.4 to 9.3, respectively.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

■Mobile phase. A mixture of 5 volumes of anhydrous formic 
acid, 5 volumes of -water, 20 volumes of methanol, 30 volumes 
of chloroform and 40 volumes .of ethyl, acetate.

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase arid dilute to 10 ml with the 
mobile phase.

Reference solution. A 0.1 per cent w/v solution of baclofen 
IPRS in the mobile phase.

Apply to the plate 5 pl of eaph solution. Allow the mobile 
phase to rise 12 cm. Dry the plate and spray with ninhydrin 
solution until the plate is slightly wet. Place the plate in an 
oven maintained at TOO0 for 10 minutes. Examine in daylight. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution.

Tests
Appearance of solution. Dissolve 0.5 g in ,1 M sodium 
hydroxide and dilute to 25 ml with the same solvent. The 
freshly prepared solution is not more intensely coloured than 
reference solution BY5 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 10 ml with the 
mobile phase.

Reference solution (a).A0.25 per cent w/v solution of (4RS)- 
4-(4-chlorophenyl)pyrrolidin-2-one IPRS (baclofen impurity 
A) in the mobile phase.

Reference solution (b). Dilute 1 ml of reference solution (a) 
to 100 ml with the mobile phase.

Reference solution (c). Dilute 2 ml of the test solution to 
100 ml with the mobile phase.

Reference solution (d). Dilute 2 nil of the test solution and 
2 ml of reference solution (a) to 100 ml with the mobile phase.
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Chromatographic .system |
a stainless steel column 25 cm x 4.0 mm, packed with I 
octadecylsilane bonded to porous silica (10 pm), | 

- mobile phase: a solution of 1.822 g of sodium f 
hexanesulphonate in 1000 ml of a mixture of 56 voluriies 
of water, 44 volumes of methanol and 0.5 ml of glacial |
acetic acid, I

- flow rate: 2 nil per minute, 
- spectrophotometer set at 266 nm, |
- injection volume: 20 pl. /

Inject reference solution (d). The test is not valid unless the 
' resolutionbetween the peaks corresponding, to baclofen and 
impurity A is at least 2.0. ; /

Inj ect reference solutiori (b), (c) and the test solution. Continue 
the chrorriatography Tor 5 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the area of the peak7 corresponding to baclofen i 
impurity A is not greater than the area ofthe principal'peak in 
the chromatogram obtained with reference solution (b) (1.0 
per cent) and the sum of the areas of all such peaks is not 
greater than the area ofthe principal peak in the chromatogram 
obtained with reference solution (c) (2.0 per cent). . t
Sulphated ash (2.3.18). Not more than 0.1 per cent

Water (2.3.43). Not more than 1.0 per cent, determined on 
1.0g. |

Assay. Weigh 0.15g and dissolve in 50 ml of anhydrous acetic | 
acid. Titrate with 0.1 Mperchloric acid, determining the end- ??
point potentiometrically (2.4.25). Carry out a blank titration. /

.1 ml of 0.1 Mperchloric acid is equivalent to 0.02137 g of 
Ci0H.2ClNO2. ' , f .

Storage. Store protected from moisture. i

Baclofen Oral Solution
Baclofen Oral Solution is a solution of Baclofen in a suitable t 
aqueous vehicle. , i.

Baclofen Oral Solution contains not less than 95.0 per cent ■/ 
and not more than 105.0 per cent of the stated amount of ; 
baclofen, C!0Hi2C1NO2.
Usual strength. 1 mg per ml.

Identification j

A. Determine bythin-layer chromatography (2.4.17), coating / 
the plate with silica gel G.

Solvent mixture. 35 volumes of acetonitrile and 65 volumes | 
of wafer: ( 

I
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yjobile phase.A mixture of20 volumes Qi glacial acetic acid, 
20 volumes of water and 80 volumes of butan-l-ol.

Test solution. Dilute a volume of the oral solution containing 
5 mg of Baclofen to 100 ml with the solvent mixture.

Reference solution. A 0.005 per cent w/v solution of baclofen 
IPRS in the solvent mixture.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air. Place an evaporating 
dish containing a mixture of 4 ml of water, 1 ml of 7 M 
hydrochloric acid and 0.5 g of potassium permanganate in a 
chromatography tank, close the tank and allow to stand for 2 
minutes. Place the plate in the. tank, close the tank and leave 
the plate in contact with the vapour for 1 minute. After removal 
ofthe plate, place it in a current of cold air until an area of 
coating below the line of application shows only a faint .blue 
colour on the addition of 0.05 ml of potassium iodide and, 
starch solution. Spray the plate with potassium iodide and 
starch solution and examine in daylight. The chromatogram 
obtained with the test solution exhibits a spot that corresponds 
to the spot in the chromatogram obtained with the reference 
solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the .peak in the 
chromatogram obtained with reference solution (a).

Tests
Lactam. Determine by liquid chromatography (2.4.14) as 
described under Assay using the following solutions^

Test solution. Use the test solution:prepared for the Assay. .

Reference solution (a). A solution containing 0.0002 per cent 
w/v of (4RS)-4-(4-chlorophenyl)pyrrolidin-2-one IPRS 
{baclofen impurity A) in the mobile phase. . ■ ,

Reference solution (b). A solution containing 0.01 per cent 
w/v of baclofen IPRS, 0.0003 per cent w/v ofpropyl 4-hydroxy- 
benzoatQ, 0.0003 per cent w/v of methyl 4-hydroxybenzoate 
and 0.0002 per cent w/v of baclofen impurity A in the mobile 
phase.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to methyl-4-hydroxybenzoate 
and baclofen impurity A and between the peaks due to 
baclofen impurityAandpropyl-4-hydroxybenzoate is not less 
than 5.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to baclofen impurity A (lactam) is not 
greater than the area of the peak in the chromatogram obtained 
with reference solution (a) (2.0 per cent).

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14);

Test solution. Dilute a weighed quantity of the oral solution 
containing about 5 mg of Baclofen to 50.0 ml with the mobile 
phase.

Reference solution (a). A 0.01 per cent w/v solution of 
baclofen IPRS in the mobile phase.

Reference solution (b). A solution containing 0.01 per cent 
w/v of baclofen IPRS, 0.0003 per cent w/v ofpropyl 4-hydroxy­
benzoate and 0.0002 per cent w/v ofbaclofen impurity A IPRS 
in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
asNucleosilC18), ■ .

- mobile phase: a solution prepared by dissolving 5 g of 
sodium dodecyl sulphate in a mixture, of 5 ml of 
orthophosphoric acid and 650 ml of water and diluting 
to 1000 ml with acetonitrile, .

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 218 nm,
- injection volume: 20 p.1.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to baclofen impurity A and 
propyl-4-hydroxybenzoate is hot less than 5.0 and the relative 
standard deviation for replicate inj ections for baclofen peak is 
not more than 2.0 percent.

Inject reference solution (a) and the test solution.

Determine the weight per ml (2.4.29) ofthe oral solution and 
calculate the content of C10H12ClNO2, weight in volume.

Storage. Store protected from light, at a temperature not 
exceeding 30°. Do not freeze.

Baclofen Tablets
Baclofen tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the .stated amount of baclofen, 
cI0ii,..cino2.
Usual strengths. 10 mg; 20 mg.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.
Solvent mixture. 4 volumes of ethanol and 1 volume of glacial 
acetic acid.
Mobile phase. A mixture of 80 volumes of butan-l-ol, 20 
volumes of glacial acetic acid and 20 volumes of water.
Test solution. Disperse a quantity of the powdered tablets 
containing 20 mg of Baclofen with 20 ml of the solvent mixture 
for 30 minutes and filter.
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Reference solution. A 0.1 per cent w/v solution of baclofen 
IPRS in the solvent mixture.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air, spray with ninhydrin solution and heat at 
100° for 10 minutes. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Lactam. Determine by liquid chromatography (2.4.14).

Test solution. Mix with the aid of ultrasound a quantity of the 
powdered tablets containing 0.1 g of Baclofen with 50 ml of 
the mobile phase for 30 minutes, shaking occasionally to 
disperse the sample, and filter through a glass-fibre filter (such 
as Whatman GF/C).

Reference solution (a). A solution, containing 0.004 per cent 
w/v of (4RS)-4-(4-chlorophenyl)pyrrolidin-2-one IPRS 
{baclofen impurity A) in the mobile phase.

Reference solution (b). A solution, containing 0.2 per cent 
w/v of baclofen IPRS and 0.004 percent w/v of (4RS)-4.-(4- 
chlorophenyl)pyrrolidin-2-one IPRS (baclofen impurity A), 
in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Spherisorb ODS'l),

- mobile phase: a mixture of 5 volumes of glacial acetic 
acid, 44 volumes of methanol and 50 volumes of water 
containing 1.822 g per litre of sodium hexanesulphonate,

- flow rate: 2 ml per minute,
- spectrophotometer set at 266 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to baclofen and baclofen 
impurity A is at least 2.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to baclofen impurity A (lactam) is not 
greater than the area ofthe peak in the chromatogram obtained 
with reference solution (a) (2.0 per cent).

Dissolution (2.5.2)
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4,14) as described 
under Assay using the following solutions.

Test solution. Use the filtrate as given above.

Reference solution. A 0.0 01 per cent w/v solution of baclofen 
IPRS in the dissolution medium.

Calculate the content of C10Hi2C1NO2 in the medium.'

Q. Not less than 70 per cent of the stated amount of 
Ci0H12C1NO2.
Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Add a quantity of whole tablets containing 0.1 
g of Baclofen to 25 ml of a mixture of 100 volumes of water and 
1 volume of glacial acetic acid and disperse with the aid of 
ultrasound^ Dilute to 50.0 ml with methanol, filter and use the 
filtrate; ’

Reference solution. A 0.2 per cent w/y solution of baclofen 
IPRS in a mixture of 100 volumes of methanol, 100 volumes of 
water and 1 volume of glacial acetic acid.

Chromatographic system
- a stainless steel column 20 cm * 4.6 mm, packed with 

’ octadecylsilyl silica gel (10 pm) (such as Nucleosil Cl 8),
- mobile phase: 0.01 M sodium hexanesulphonate in a 

mixture of 100 volumes of methanol, 100 volumes of 
water and 1 volume of glacial acetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 265 nm,
- injectionvolume:20pl. ;

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution arid the test solution.

Calculate the content of C10Hi2C1NO2, in the tablets.

Bambuterol Hydrochloride

C18H29N3O5,HC1 Mol Wt. 403.9
Bambuterol Hydrochloride is 5-[(17?S)-2-[( 1,1-dimethylethyl) 
amino]-1-Hydroxyethyl]-1,3-phenylene bis(dimethyl- 
carbamate) hydrochloride.
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Bambuterol Hydrochloride contains not less than 98.5 per 
cent and not more than 101.5 per cent ofthe C^^C^HC! 
calculated on the anhydrous basis.

Category. Bronchodilator.

Description. A white or almost white, crystalline powder .It 
shows polymorphism (2.5.11).

Identification

A, Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum .with that obtained with bambuterol 
hydrochloride IPRS or. with the reference spectrum of 
bambuterol hydrochloride. If the sample spectrum shows 
differences in the position of the absorption maximum as 
compared to reference spectrum, treat the sample and reference 
substance as follows. Dissolve the substance under 
examination in a mixture of 1 volume of water and 6 volumes 
of acetone, cool in ice to precipitate and dry precipitate in 
vacuum at 50°. On the residue, determine by infrared 
absorption spectrophotometry (2.4.6) and compare the spectra.

B. It gives reaction (A) of chlorides (2.3.1).

Tests

Acidity or alkalinity. To 10 ml of 20 per cent w/v solution in 
carbon dioxide- free water, add 0.2 ml of methyl red solution 
and 0.2 ml of 0.01 M hydrochloric acid', the solution is red. 
Add 0.4 ml of 0.01Msodium hydroxide', the solution is yellow.

Optical rotation (2.4.22). - 0.10° to + 0.10°, determined on 
2.0 per cent w/v solution in carbon dioxide-free water.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 5 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a) A 0^01 per cent w/v solution of 
formoterol fiimarate dihydrate IPRS in the mobile phase. Mix 
0.8 ml ofthe solution with 0.4 ml ofthe test solution and dilute 
to 100.0 ml with the mobile phase.

Reference solution (b) Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 2.0 ml of the solution to 
20.0 ml with the mobile phase.

Chromatographic system
-■ a stainless steel column 15 cm x 4.6 mm, packed with 

base-deactivated octadecylsilane bonded to porous 
silica(5 pm),

~ mobile phase: dissolve 1.3 g of sodium octane­
sulphonate in 430 ml of a mixture of 25 volumes of 
acetonitrile and 75 volumes of methanol and 570 ml of 
a buffer solution prepared by dissolving 6.9 g of sodium 

BAMBUTEROL TABLETS

dihydrogen phosphate monohydrate in water and dilute 
to 1000 ml with water, adjusted to pH 3.0 with 
orthophosphoric acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to bambuterol 
and formoterol is not less than 5.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.2 per cent) and the sum of areas of all the secondary peaks 
is not more than three times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.6 per cent). Ignore any peak with an area less than 
0.25 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Sulphatedash(2.3.18).Notmorethan0.1 percent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.5 g.

Assay. Dissolve 0.32 g in 50 ml of ethanol (95 percent), add 
5 ml of 0.01 Mhydrochloric acid and titrate with 0. IM sodium 
hydroxide, determining the end- point potentiometrically 
(2.4.25). Read the volume added between the two points of 
inflection.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.04039 g of 
C18H29N3O5,HC1.

Bambuterol Tablets
Bambuterol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
bambuterol hydrochloride, C j SH29N3O5,HC1.

Usual strengths. 10 mg; 20 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromato gram, obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.
Withdraw a suitable volume of the medium and filter.
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Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a weighed quantity of 
bambuterol hydrochloride IPRS in the mobile phase and dilute 
with dissolution medium to obtain a solution having a known 
concentration similar to the test solution.

Use chromatographic system as described under Assay.

Inject the reference solution and the test solution.

Calculate the content of C18H29N3O5,HC1 in the medium.

Q. Not less than 70 per cent of the stated amount of 
C18H29N3O5,HC1.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications.

Test solution. Disperse a quantity of powdered tablets 
containing 50 mg of Bambuterol Hydrochloride in 20 ml of the 
mobile phase, with the aid of ultrasound for 15 minutes and 
dilute to 100.0 ml with the mobile phase, filter. Dilute 5.0 ml of 
the solution to 10.0 ml with the mobile phase.

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of the areas of all the 
secondary peaks is not more than 1.0 per cent, calculated by 
area normalization method.

Uniformity of content. Complies with the test stated under 
Tablets. '

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described under Assay.

Test solution. Disperse one tablet in 50 ml ofthe mobile phase 
with the aid of ultrasound for 10 minutes and dilute to 100.0 ml 
with the mobile phase.

Reference solution. Prepare a solution using bambuterol 
hydrochloride IPRS in the mobile phase to obtain the same 
concentration as expected in the test solution.

Calculate the content of C18H29N3O5.HC1 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powdered tablets containing 50 mg of Bambuterol 
Hydrochloride in 20 ml of the mobile phase, with the aid of 
ultrasound for 15 minutes and dilute to 100.0 ml with the mobile 
phase, filter. Dilute 5.0 ml of the solution to 50.0 ml with the 
mobile phase.

Reference solution. A 0.005 per cent w/v solution of 
bambuterol hydrochloride IPRS in the mobile phase.
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: dissolve 1.3 g oi sodium octane 

sulphonate in 430 ml of a mixture of 25 volumes of 
acetonitrile with 75 volumes of methanol and 
570 ml of 0.05 Mphosphate buffer pH 3.0,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci8H29N3O5,HCl in the tablets.

Barium Sulphate
BaSO4 ’ Mol. Wt. 233,4

Category. Diagnostic aid (radio-opaque medium for 
gastrointestinal tract).

Description. A. fine, heavy, white powder, free from gritty 
particles; odourless.

Identification
A. Boil 0,2 g with 5 ml of a 50 per cent w/v solution ofsodium. 
carbonate for 5 minutes, add 10 ml of water and filter. Reserve 
the residue for test B. Acidify the filtrate with dilute 
hydrochloric acid', the solution gives the reactions of 
sulphates.(2.3.1).

B. Wash the residue obtained in test A three times with 
successive small quantities of water. To the residue add 5 ml 
of dilute-hydrochloric acid, filter and add to the filtrate 0.3 ml 
of dilute sulphuric acid’, a white precipitate is formed which 
is insoluble in dilute sodium hydroxide solution.

Tests
Acidity or alkalinity. Heat 5.0 g with 20 ml of carbon dioxide' 
free water on a water-bath for 5 minutes arid filter. To 10 ml of 
the filtrate add 1 drop of bromothymol blue solution. Not 
more than 0.5 ml of 0.01 Mhydrochloric acid or 0.01 Msodium 
hydroxide is required to change the colour of the solution.

Arsenic (2.3.10). Disperse 5.0 gin 50 ml of water and add 10 
ml of stannated.hydrochloric acidAsT. The resulting solution 
complies with the limit test for arsenic (2 ppm).

Heavy metals (2.3.13). Boil 4.0 g with a mixture of 2 ml of glacial 
acetic acid and 48 ml of water for 10 minutes. Add water to 
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niake upto 50 ml, filter and reject the first 5 ml of the filtrate. 
25 ml of the filtrate, complies with the limit test for heavy metals, 
Method A(10 ppm).
Loss on ignition (2.4.20). Not more than 2.5 per cent, determined 
on 1.0 gat 600°.
Phosphate. Boil 1 g with a mixture of 3 ml of nitric acid and 
5 ml of -water for 5 minutes and add water to restore the original 
volume. Filter through a filter paper previously washed with 
dilute nitric acid. Add to the warm filtrate'an equal volume of 
ammonium molybdate solution; no yellow precipitate is 
formed.
Sulphide. Boil 10 g with a mixture of 10 ml of dilute 
hydrochloric acid and 90 ml of water for 10 minutes. Expose 
a lead acetate paper to. the vapours; the paper does not 
darken.
Acid-soluble substances. Cool the mixture obtained in the test 
for Sulphide, add water to restore the original volume and 
filter through a filter paper previously washed with a mixture 
of 10 ml of dilute, hydrochloric acid and 90 ml of water, 
returning the first portions, if necessary, to obtain a clear 
filtrate. Evaporate 50 ml of the filtrate to dryness on a water­
bath and add 2 drops of hydrochloric acid and 10 ml of hot 
water. Filter again through acid-washed paper, prepared as 
directed above, wash the filter paper with 10 ml of hot water 
and evaporate the combined filtrate and washings. Dry the 
residue at 105°, cool and weigh (0.3 per cent).
Soluble barium salts. Digest the residue obtained in the test 
for Acid-soluble substances with 10 ml of water, and .filter 
through a filter paper, previously washed with a mixture of 
10 ml of dilute hydrochloric acid and 90 ml of water. Add 
0.5 ml of dilute sulphuric acid to the clear filtrate and set 
aside for 30 minutes; no turbidity is produced.

Barium Sulphate Oral Suspension
Barium Sulphate Oral Suspension is a suspension of Barium 
Sulphate in a suitable aqueous vehicle.

Barium Sulphate Oral Suspension contains not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of barium sulphate, BaSO4.
Description. A smooth, white or creamy white suspension.

Identification
Evaporate 1 ml to dryness and ignite to constant weight. The 
residue complies with the following tests.
A. To 0.2 g, add 5 ml of a 50 per cent w/v solution of sodium 
carbonate and boil for 5 minutes, add 10 ml of water and filter. 
Reserve the residue for test B. Acidify the filtrate with 2 M 
hydrochloric acid. The-solution gives the reactions of 
sulphates (2.3.1).

B. Wash the residue reserved in test A with water,, add 5 ml of 
2 M hydrochloric acid, mix well and filter. Add 0.3 ml of 
1 M sulphuric acid to the filtrate. A white precipitate is 
produced which is insoluble in 2 M hydrochloric acid.

Tests

pH (2.4.24). 3.5 to 8.5.

Microbial contamination (2.2.9). The total aerobic viable count 
is not more than 100 cfu per ml, the total combined molds and 
yeasts count is not more than 10 cfu per ml. 1 g is free from 
staphylococcus aureus, and pseudomonas aeruginosa and 
10 g is free from salmonella species.

Other tests. Comply with the tests stated under Oral liquids.

Assay. Evaporate to dryness a quantity containing 0.6 g of 
Barium Sulphate in a platinum dish on a water-bath and add 
5 g of sodium carbonate and 5 g of potassium carbonate 
sesquihydrate and mix. Heat to 100° and maintain at this 
temperature for 15 minutes. Allow to cool and suspend the 
residue in 150 ml of water. Wash the crucible with 2 ml of 6 M 
acetic acid and add the washings to the suspension. Cool in 
ice and filter by decantation, transferring as little of the solid 
matter as possible to the filter. Wash the residue with 
successive quantities of a 2 per cent w/v solution of sodium 
carbonate until the washings are free from sulphate and 
discard the washings. Add 5 ml of 2M hydrochloric acid to 
the filter and wash through into the vessel containing the 
bulk of the solid matter with water. Add 5 ml of hydrochloric 
acid and dilute to 100 ml with water. Add 10 ml of a 40 per cent 
w/v solution of ammonium'acetate, 25 ml of a 10 per cent w/v 
solution of potassium dichromate and 10 g of urea, ("over, 
digest in anoven at 80° to 85° for 16 hours and filter whilst still 
hot through a sintered-glass filter (porosity No. 4), washing 
the precipitate initially with a 0.5 per cent w/v solution of 
potassium dichromate and finally with 2 ml of water. Dry to 
constant weight at 105°.

1 g of the residue is equivalent to 0.9213 g ofBaSO4.

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of BaSO4, weight in volume.

Barium Sulphate for Suspension
Barium Sulphate .for Suspension is a dry mixture of Barium 
Sulphate with suitable dispersing agents and may contain 
suitable flavours and suitable antimicrobial preservatives.

Barium Sulphate for Suspension contains not less than 90.0 
percent and not more than 110.0 per cent of the stated amount 
of barium sulphate, BaSO4.

Description. A fine, white or creamy white powder.
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Identification
A. Ignite 1 g to constant weight. To 0.2 g of the residue, add 
5 ml of a 50 per cent w/v solution of sodium carbonate and 
boil for 5 minutes, add 10 ml of water and filter. Reserve the 
residue for test B. Acidify the filtrate with 2 M hydrochloric 
acid; the solution gives the reactions of sulphates (2.3.1).
B. Wash the residue obtained in test A with water, add 5 ml of 
2 Mhydrochloric acid, filter. Add to the filtrate, 0.3 ml of 1M 
sulphuric acid; a white precipitate is produced which is 
insoluble in 2 M hydrochloric acid.

Tests
pH (2.4.24). 3.5 to 8.5, determined in a suspension containing 
60 per cent w/v Barium Sulphate in water.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.
Other tests. Comply with the tests stated under Oral Liquids. 
Assay. To a quantity containing 0.6 g of Barium Sulphate in a 
platinum crucible, add 5 g of sodium carbonate and 5 g of 
potassium carbonate sesquihydrate and mix. Heat to 100° 
and maintain at this temperature for 15 minutes. Allow to cool 
and suspend the residue in 150 ml of water. Wash the crucible 
with 2 ml of 6 M acetic acid and add the washings to the 
suspension. Cool in ice and filter by decantation, transferring 
as little of the solid matter as possible to the filter. Wash the 
residue with successive quantities of a 2 per cent w/v solution 
of sodium carbonate until the washings are free from sulphate 
and discard the washings. Add 5 .ml of 2 M hydrochloric acid 
to the filter and wash through into the vessel containing the 
bulk of the solid matter with water. Add 5 ml of hydrochloric 
acid and dilute to 100 ml with water. Add 10 ml of a 40 per cent 
w/v solution of ammonium acetate, 25 ml of a 10 per cent w/v 
solution of potassium dichromate and 10 g of urea. Cover, 
digest in an oven at 80° to 859 for 16 hours and filter whilst still 
hot through a sintered-glass filter (porosity No. 4), washing 
the precipitate initially with a 0.5 per cent w/v solution of 
potassium dichromate and finally with 2 ml of water. Dry to 
constant weight at 105°.

1 g ofthe residue is equivalent to 0.9213 g of BaSO4.

Beclomethasone Dipropionate

C28H37C1O7 Mol. Wt. 521.1 

Beclomethasone Dipropionate is 9a-chloro-11 P-hydroxy-16[L 
methyl-3,20-dioxopregna-l ,4-diene-l 7,21 -diyl dipropionate.

Beclomethasone Dipropionate is anhydrous or contains one 
molecule of water of hydration.

Beclomethasone Dipropionate contains not less than 96.0 per 
cent and not more than 103.0 per cent of C2SH37C1O7, calculated 
on the dried basis.

Category. Adrenocortical steroid.

Description. A white to creamy-white, crystalline powder; 
odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with beclomethasone 
dipropionate IPRS or with the reference spectrum of 
beclomethasone dipropionate.

B. Determine by the oxygen flask method (2.3.34), on 25 mg 
and use a mixture of 20 ml of water and 1 ml of 1 M sodium 
hydroxide as the absorbing liquid. The liquid gives reaction 
(A) of chlorides (2.3.1).

C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Specific optical rotation (2,4.22). 4- 88.0° to + 94.0°, determined 
in a 1.0 per cent w/v solution in dioxan'.

Light absorption. Dissolve 50.0 mg in sufficient ethanol 
(95 per cent) to produce 100.0 ml and dilute 2.0 ml of the 
solution to 50.0 ml with the same solvent. Absorbance of the 
resulting solution at the maximum at about 238 nm, 0.57 to 0.60 
(2.4.7). ;

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent for 
anhydrous form; 2.8 per cent to 3.8 percent for monohydrate 
form, determined on 1.0 g by drying in an oven at 105° for 3 
hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh 70 mg ofthe substance under examination, 
dissolve in methanol and dilute to 50.0 ml with same solvent. 
To 4.0 ml of the solution add 4.0 ml of a 0.12 per cent w/v 
solution of testosterone propionate IPRS (internal standard) 
in methanol.

Reference solution. Dissolve a weighed quantity of 
beclomethasone dipropionate IPRS in methanol and dilute 
to obtain a solution having a known concentration of about 
1.4 mg per ml. To 4.0 ml ofthe solution add 4.0 ml of a 0.12 per 

1580

https://nhathuocngocanh.com/



IP 2022

cent w/v solution of testosterone propionate IPRS (internal 
standard) in methanol.

Chromatographic system
_ a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm),
- - mobile phase: a mixture of 3 volumes of acetonitrile 

and 2 volumes of water, or such that the retention time 
of beclomethasone dipropionate is approximately 
6 minutes and that of testsosterone propionate is 
approximately 10 minutes,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- - injection volume: 20 pl.'

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 3.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2SH37C1O7.

Storage. Store protected from light,

Beclomethasone Inhalation
Beclomethasone Dipropionate Inhalation;
Beclomethasone Inhalation Aerosol

Beclomethasone Inhalation is a suspension of Beclomethasone 
Dipropionate in a suitable liquid in a suitable pressurised 
container.

Beclomethasone Inhalation delivers not less than 80.0 per 
cent and not more than 120.0 per cent ofthe stated amount per 
inhalation of beclomethasone dipropionate, C^HUCIO,, by 
actuation of the valve.

Identification

A. Discharge the container a sufficient number of times at low 
relative humidity into a mortar to obtain about 2 mg of 
anhydrous Beclomethasone Dipropionate. Heat at 110° for 
2 hours at a pressure of 2kPa, cbol, grind the residue thoroughly 
withO.l g of potassium bromide, add a further 0.2 g of potassium 
bromide and mix thoroughly.

On the resultant dispersion determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with beclomethasone dipropiondte IPRS or with 
the reference spectrum bf beclomethasone dipropionate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to beclomethasone dipropionate in the reference solution.

BECLOMETHASONE INHALATION

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 3 volumes of methanol and 97 
volumes of dichloroethane.

Test solution. Discharge from the container into a small, dry 
flask a sufficient number of times to. obtain 0.5 mg of 
Beclomethasone Dipropionate and dissolve the residue in 
2 ml of acetone. Evaporate the solution to a volume such that 
the whole solution can be applied to the plate.

Reference solution (a). A 0.1 per cent w/v solution of 
beclomethasone dipropionate IPRS in acetone.

Reference solution (b). Dilute 5 ml of reference solution (a) to 
10 ml with acetone.

Reference solution (c). Dilute 5 ml of reference solution (a) to 
20 ml with acetone.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air, spray with alkaline tetrazolium blue 
solution and heat at 50° for 5 minutes. Cool and spray again 
with alkaline tetrazolium blue solution. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with reference solution (a), not more than one such spot is 
more .intense than the spot in the chromatogram obtained 
with reference solution (b) (1 per cent) and any other secondary 
spot is not more intense than the spot in the chromatogram 
obtained with reference solution (c) (0.5 per cent). Ignore any 
spot with an Rf value of more than 0.85.

Other tests. Comply with the tests stated under Inhalation 
Preparations (Pressurised metered-dose Preparations).

Follow the procedure described under Assay wherever the 
amount of active substance is to be determined in any test.

Assay. Carry out the test for Content of active ingredient 
delivered per actuation stated under Inhalation Preparations 
(Pressurised metered-dose Preparations).

Use 40 ml of dehydrated methanol as the solvent. Discharge 
the number of deliveries that constitute the minimum 
recommended dose, keep the solution on a water-bath for 
5 minutes to expel the propellants. Transfer the solution and 
washings to a flask containing sufficient testosterone 
propionate IPRS (internal standard) in methanol that, on 
dilution to a suitable volume with appropriate amounts of 
water and methanol, the final solution contains 0.00015 per 
cent w/v each of testosterone propionate and beclomethasone 
dipropionate in the methanol-water mixture in the proportions 
70:30by volume.

Determine by liquid chromatography (2.4.14).
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Test solution. The diluted solution obtained as given above.

Reference, solution. A solution containing 0.00015 per cent 
w/v each of the internal standard and beclomethasone 
dipropionate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 50°
- mobile phase: a mixture of 70 volumes of methanol and 

30 volumes of water, adjusted if necessary so that the 
resolution between the peaks due to beclomethasone 
dipropionate and the internal standard is not less than 
2.0, '

- flow rate: 2 ml per minute,
- spectrophotometer set at 239 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is not less than 
2.0. . . .

Inject the reference solution and the test solution.

Calculate the amount of C2SH37C1O7 delivered per actuation of 
the valve.

Determine the content of active ingredient for second arid 
third time by repeating the procedure on the middle’ ten and 
on the last ten successive combined actuations of the valve. 
For each of the three determinations the average content of 
C2SH37C1O7 delivered per actuation of the valve meets the 
requirements.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states the amount of active ingredient 
delivered per inhalation.

White Beeswax
White Beeswax is obtained by bleaching Yellow Beeswax.

Category. Pharmaceutical aid. ?

Description. Yellowish-white pieces or plates, translucent when 
thin, with a fine-grained, matt, non-crystalline fracture; 
becomes soft and pliable when warmed by hand.

Tests
Melting range (2.4.21). 61 ° to 65°, determinedby Method IV. 
Acid value (2.3.23). 5 to. 15, determinedby the following method., 
Weigh 5.0 g in a 250-ml conical flask fitted with a. reflux 
condenser, add 40 ml of xylene and a few glass beads, heat 
until dissolved, add 20 ml of ethanol (95 percent) and 0.5 nil 

of phenolphthalein solution and titrate the hot solution with 
0.5 M ethanolic potassium hydroxide' until a red colour 
persists for at least 10 seconds (n 7 ml). Repeat the procedure 
omitting the substance under examination (n2 ml). Calculate 
the Acid value from the expression 28.05(h7 - nfrw, where w is 
the weight, in g, of the substance taken.

Ester value.(2.3.26). 7.5 to 95, determined by subtracting the 
Acid value from the Saponification.value.

Ratio number. The Ester value divided by the Acid value is 
between 5 and 19.

Saponification value (2.3.37). 87 to 104, determined by the 
following method. Weigh 2.0 g, add 30 ml of a mixture of equal 
volumes of xylene and ethanol (95 per cent) and a few glass 
beads, heat until dissolved, add 25.0 ml of 0.5 M ethanolic 
potassium hydroxide and heat under a reflux condenser for 
3 hours. Titrate the hot solution immediately with 6.5 M 
hydrochloric acid using 1 ml .of phenolphthalein solution as 
indicator, bringing the solution back to boil several times 
during the titration (n7 ml). Repeat the procedure omitting the 
substance under examination (n2 ml). Calculate the 
Saponification value from the expression 28.05(k2 - «/)/w, 
where w is the weight, in g, of the substance taken.

Fats, fatty acids, Japan wax and resin. Boil 5.0 g for 10 minutes 
with 80 ml of a 10 per cent w/v solution of sodium hydroxide, 
replace the water lost by evaporation, cool, filter the solution 
through a plug of glass wool and acidify with hydrochloric 
acid', no precipitate is’produced.

Ceresin, paraffin and other waxes. To 3.0 g in a 100-ml round- 
bottomed flask add 30 ml of a 4 per cent w/v solution of 
potassium hydroxide in aldehyde-free ethanol (95 per cent) 
and boil gently under a reflux condenser for 2 hours. Remove 
the condenser and immediately insert a thermometer, place 
the flask in a water-bath at 80° and allow to cool with 
continuous swirling. The solution may be opalescent, but no 
precipitate is formed before the temperature reaches 65°.

Glycerin and other polyhydric alcohols. To 0.2 g add 10 ml of 
ethanolic potassium hydroxide solution, heat under a reflux 
condenser in a water-bath for 30 minutes, add 50 ml of 1 M 
sulphuric acid, cool and filter. Rinse the flask and filter with 
/ M sulphuric acid, combine the filtrate and washings and 
dilute to 100 ml with 1M sulphuric acid (solution A). Into two 
matched test-tubes introduce, respectively, 1 ml of solution A 
and 1 ml of a 0.001 per cent w/v solution of glycerin in 1 M 
sulphuric acid (solution B). Add 0.5 ml of a 1.07 per cent w/v 
solution of sodium periodate to each tube, mix, allow to. stand 
for 5 minutes, add to each tube 1 ml of decolorised fuchsin 
solution and mix; any precipitate disappears. Place the tubes 
in a beaker containing water at 40° and observe for 10 to 15 
minutes during coolirig. Any bluish violet colour in the tube 
containing solution Ais not more intense than that in the tube 
containing solution B (0.5 per cent w/w, calculated as glycerin).

1582

https://nhathuocngocanh.com/



IP 2022

Yellow Beeswax
Yellow beeswax is the wax obtained by melting the walls of the 
honeycomb of the bee, Apis mellifera Linn, with hot water 
and removing the foreign matter.

Category. Pharmaceutical aid.

Description. Yellow or light brown pieces or plates, with a 
fine-grained, matt, non-crystalline fracture; becomes soft and 
pliable when warmed by hand. It is tasteless and does not 
stick to the teeth.

Tests
Melting range (2.4.21). 61° to 65°, determined by Method IV.

Acid value (2.3.23). 5 to 15, determined by the followingmethod. 
Weigh 5.0 g in a 250-ml conical flask fitted with a reflux 
condenser, add 40 ml of xylene and a few glass beads, heat 
until dissolved, add 20 ml of ethanol (95 per cent) and 0.5 ml 
of phenolphthalein solution and titrate the hot solution with 
0.5 M ethanolic potassium hydroxide until a red colour 
persists for at least 10 seconds (n7 ml). Repeat the procedure 
omitting the substance under examination (n2 ml). Calculate 
the Acid value from the expression:

__ 28.05 fa -n2) .
■w ,

where w is the weight, in g, of the substance taken.

Ester value (2.3.26). 75 to 95, determined by subtracting the 
Acid value from the Saponification value.

Ratio number. The Ester value divided by the Acid value is 
between 5 and 19.

Saponification value (2.3.37). 87 to 104, determined by the 
following method. Weigh 2.0 g, add 30 ml of a mixture of equal 
volumes ofxy/ewe and ethanol (95 per cent) and a few glass 
beads, heat until dissolved, add 25,0 ml of 0.5 M ethanolic 
potassium hydroxide and heat under a reflux condenser for 
3 hours. Titrate the hot solution immediately with 0.5 M 
hydrochloric acid using 1 ml of phenolphthalein solution as 
indicator, bringing the solution back to boil several times 
during the titration(n<, ml). Repeat the procedure omitting the 
substance under examination '(n2 ml). Calculate the 
Saponification value from the expression:'

_ 28.05 (n2 ~ n})
w

where w is the weight, in g, of .the. substance taken. .

Fats, fatty acids, Japan wax and resin. Boil 5 g for lOminutes 
with 80 ml of a 10 per cent w/v solution of sodium hydroxide, 
replace the water lost by evaporation, cool, filter the solution 
through a plug of glass wool and acidify with hydrochloric 
acid; no precipitate is produced.

BENAZEPRIL HYDROCHLORIDE

Ceresin, paraffin and other waxes. To 3.0 g in a 100-ml round- 
bottomed flask add 30 ml of a 4 per cent w/v solution of 
potassium hydroxide in aldehyde-free ethanol (95 per cent) 
and boil gently under a reflux condenser for 2 hours. Remove 
the condenser and immediately insert a thermometer, place 
the flask in a water-bath at 80° arid allow to cool with 
continuous swirling. The solution may be opalescent, but no 
precipitate is formed before the temperature reaches 65°.

Glycerin and other poly hydric alcohols. To 0.2 g add 10 ml of 
ethanolic potassium hydroxide solution, heat under a reflux 
condenser in a water-bath for 30 minutes, add 50 ml of 1 M 
sulphuric acid, cool and filter. Rinse the flask and filter with 
1 M sulphuric acid, combine the filtrate and washings and 
dilute to 100 ml with 1Msulphuric acid (solution A). Into two 
matched test-tubes introduce, respectively, 1 ml of solution A 
and 1 ml of a 0.001 per cent w/v solution of glycerin in 1 M 
sulphuric acid (solution B). Add 0.5 ml of a 1.07 per cent w/v 
solution of sodium periodate to each tube, mix, allow to stand 
for 5 minutes, add to each tube 1 ml of decolorised fuchsin 
solution and mix; any precipitate disappears. Place the tubes 
in a beaker containing water at 40° and observe for 10 to 15 
minutes during cooling. Any bluish violet colour in the tube 
containing solution Ais not more intense than that in the tube 
containing solution B (0.5 per centw/w, calculated as glycerin)'

Storage. Store in well-closed containers.

Benazepril Hydrochloride

C24H3SN2O5,HC1 Mol. Wt. 461.0

Benazepril Hydrochloride is {(3S)-3-[(liS)-l-Ethoxycarbonyl- 
3-phenylpropyl amino]-2,3,4,5-tetrahydro-2-oxo-1/7- 
1-benzazepin-l -yl}acetic acid hydrochloride.

Benazepril Hydrochloride contains not less than 97.5 per cent 
and not more than 102.0 per cent ofCa^WW* HC1, calculated 
on the dried basis.

Category. Antihypertensive.

Description.. A white or almost white, crystalline powder, 
hygroscopic. It shows polymorphism (2.5.11).
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Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benazepril 
hydrochloride IPRS or with the reference spectrum of 
benazepril hydrochloride.

B. Specific optical rotation (2.4.22). - 141.0° to - 136.0°, 
determined in a 2.0 per cent w/v solution in ethanol.

C. It gives reaction (A) of chlorides (2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution (a). Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. -

Test solution (b). Dilute 10.0 ml of test solution (a) to 100.0 ml 
with the mobile phase.

Reference solution (a). A 0.01 per cent w/v solution of 
benazepril hydrochloride IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a buffer solution prepared by adding 

0.2 ml of glacial acetic acid and 0.81 g of tetrabutyl- 
ammonium bromide to 1000 ml in a mixture of 360 
volumes of water and 640 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm.
- inj ection volume: 25 pl.

Name Relative Correction
retention time factor

21,1-dimethylethyl [(35)-3-amino-2-oxo-2,3,4,5-tetrahydro-177-l- 
benzazepin-l-yl]acetate
3(2S)-2-[[(3S)-l-(carboxyrnethyl)-2-oxo-2,3,4,5-tetrahydro-177-1- 
benzazepin-3-yi] amino]-4-phenylbutanoic acid, " <

Benazepril impurity E1 0.3 0.5
Benazepril impurity F2 0.4 0.7

Benazepril impurity C3
Benazepril (Retention time:

0.5 —

about 6 minutes) 1.0
Benazepril impurity B4 1-8. • —

Benazepril impurity D5 2.0
Benazepril impurity G6 2.5'

1 [(3S)-3-airiino-2-oxo-2,3,4,5-tetrahydro-l 77- 1-benzazepin-l-yl] acetic 
acid, ' ' ■ ■;

4[(37?S)-3-[[(157?)-l-(ethoxycarbonyl)-3-phenylpropyl]amino]-2-oxo- 
2,3,4,5- tetrahydro-177-I-benzazepin-l-yl]acetic acid,

5[(3S)-3-[[(lS)-3-cyclohexyl-1-(ethoxycarbonyl)propy l]amino]-2- 
oxo-2,3,4,5- tetrahydro-177-l-benzazepin-l-yl]acetic acid,

6ethyl(2*S')-2-[[(3S)-l-(2-ethoxy-2-oxoethyl)-2-oxo-2,3,4,5- 
tetrahydro-177-l-benzazepin-3-yl]amino]-4-phenylbutanoate.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
tailing factor is not more than 2.0.

Inject reference solution (b) and test solution (a). Run the 
chromatogram three times the retention time of the principal 
peak. In the chromatogram obtained with test solution (a) the 
area of any peak corresponding to benazepril impurity B is not 
more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent), the area of any peak corresponding to benazepril impurity 
C is not more than 1.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.3 per cent), the area of any peaks corresponding to benazepril 
impurities D, E, F and G is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.2 per cent), area of.any other peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 10 times the 
area of the principal peak in the chromatogram obtained 
with reference solution (b) (2.0 per cent). Ignore any peak 
with the area less than 0.25 times area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.05 percent).

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Reference solution (a). Dissolve 5 mg of benazepril impurity 
A IPRS ([(3R)-3-[[(lR)-l-(ethoxycarbonyl)-3-phenylpropyl] 
amino]-2-oxo-2,3,4,5- tetrahydro-1 H-T-benzazepin- 
1-y I]acetic acid IPRS) in 50.0 ml of the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

Reference solution (c). A 0.01 per cent w/v solution of 
benazepril hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 10 cm x 4.0 mm packed with 

silica gel a-1 acid glycoprotein for chiral chromatography 
■ (5pm), ■

- mobile phase: a mixture of 20 volumes of methanol and 
80 volumes of a buffer solution pH 6.0 prepared by 
dissolving 3.58 g of disodium hydrogen phosphate and
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9.66 g of potassium dihydrogen phosphate in 1000 ml 
• of water, ■

flow rate: 0.9 ml per minute, 
spectrophotometer set at 240 nm, 

- injection volume: 50 pl.

The relative retention time with respect to benazepril (retention 
time: about 6.0 minutes) for benazepril impurity Ais about 1.9.

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram for 3.5 times the retention time ofthe principal 
peak. The area of any peak corresponding to benazepril 
impurity A is not more than the area of the corresponding 
peak in the chromatogram obtained with reference solution 
(b) (0.1 percent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent

Loss on drying (2.4.19). Not more than 1.5 per cent, determined 
on 1.0 g by drying under vacuum at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject reference solution (a) and test solution (b).

Calculate the content of C24H29C1N2O5.

Storage. Store protected from light and moisture.

Benazepril Hydrochloride Tablets
Benazepril Hydrochloride Tablets contain'not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of benazepril hydrochloride, C24H28N2O5,HC1.

Usual strengths. 5 mg; 10 mg; 20 mg.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 80 volumes of ethyl acetate, 
20 volumes of methanol and 15 volumes of ammonium 
hydroxide.

Test solution. Disperse a quantity of powdered tablets 
containing 50 mg of Benazepril Hydrochloride in 30 ml of 
Methanol with the aid of ultrasound for 15 minutes and dilute 

to 50.0 ml with methanol. Centrifuge and use the supernatant 
liquid.

Reference solution. A 0.1 per cent w/v solution of benazepril 
hydrochloride IPRS in methanol. r

Apply to the plate 20 pl of each solution. After development 
dry the plate in air and examine under , ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 500 ml of water,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium.

Reference solution. Dissolve a weighted quantity of benazepril 
hydrochloride IPRS in methanol and dilute with dissolution 
medium to obtain a solution having a known concentration 
similar to the concentration of the test solution.

Use chromatographic system as described under Assay, using 
60 pl injection volume:

Inject the reference solution and the test solution.

Calculate the content of C24H28N2O5,HC1 in the medium.

Q. Not less than 75 per cent ofthe stated amount of 
C24H28N2O5J1C1.

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay with the following 
modification and using 8 0 pl inj ection volume:

Reference solution (a). A 0.0006 per cent w/v solution of 
benazepril impurity C IPRS ((3-(l-carboxy-3-phenyl-l(S)- 
propyl)amino-2,3,4,5-tetrahydro-2-oxo-lH -1-(3S)~ 
benzazepine-1-acetic acid IPRS) in the mobile phase.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to benazepril impurity C is not more than 
3.0 per cent. The area of any other secondary peak is not more 
than 1.0 per cent. The sum of the areas of all other secondary 
peaks is not more than 2.0 per cent, calculated by area 
normalization.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14) as described 
under Assay using following test solution,.
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Test solution. Disperse 1 tablet in the mobile phase with the 
aid of ultrasound for 15 minutes and dilute to 50.0 ml with the 
mobile phase. Centrifuge and use the, supernatant liquid. , 

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 50 mg of Benazepril Hydrochloride 
in the 150 ml of the mobile phase with the aid of ultrasound for 
15 minutes and dilute to 250.0 ml with the mobile phase; 
Centrifuge and use the supernatant liquid.

Reference solution (a). A 0.02 per cent w/v solution of 
benazepril hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 0.04 per cent 
w/v each of benazepril hydrochloride IPRS and benazepril 
impurity B IPRS ((35) 3-[[(17?)-l-(ethoxycarbonyl)-3- 
phenylpropyl] amino] -2,3,4,5-tetrahydro-2-oxo-l/f-l - 
benzazepene-1 -acetic acid monohydrate) in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 64 volumes af'methanol and 

36 volumes of tetrabutylammonium bromide solution, 
- .flowrate: 1 mlperminute, .
- spectrophotometer set at 240 nm, 

. . - injection volume: 25 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks, corresponding, to benazepril 
hydrochloride and benazepril impurity B is not less than 
1.7 and the relative standard deviation for replicate injection 
for each peak is not more than 2.0.

Inject reference solution (a) and the test solution.

Calculate the content of C24H28N2O5,HC1 in the tablets.

Storage. Store protected from moisture.

Bendamu stine Hydrochloride

Bendamustine Hydrochloride is 4-| 5-[bis(2-chlorocthy!) amino]- 
l-methylbenzimidazol-2-yl]butanoic acid hydrochloride.

IP 2022

Bendamustine Hydrochloride contains not less than 98,5 per 
cent and not more than 102.0 per cent of C)6H2IC12N3O2.HC1, 
calculated on the anhydrous basis. '.

Category. Antineoplastic.

Description. A white to almost white crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bendamustine 
hydrochloride IPRS or with the reference spectrum of 
bendamustine hydrochloride.

B. It gives reaction (A) of chlorides (2.3.1).

Tests
Appearance of solution'A 0.5 per cent w/v solution (solution 
A) is clear (2.4.1) and not more intensely coloured than 
reference solutionBS8 (2.4.1).B

pH (2.4.24). 2.5 to 3.5, determined in solution A.

Chloride content. Between 9.0 per cent and 9.5 per cent, 
calculated on anhydrous basis, dissolve 0.4 g in 5 ml of carbon 
dioxide-free water, add 5 ml of anhydrous glacial acetic acid 
and 50 ml of methanol, and titrate with 0.IN silver nitrate 
using eosin solution as indicator. Carry out a blank titration.

1 ml of 0.1N silver nitrate is equivalent to 0.003545 g of 
Chloride.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 20.0 mg of the substance under 
examination in methanol and dilute to 10.0 ml with methanol.

Reference solution (a). A solution containing 0.02 per cent 
w/v of bendamustine impurity A IPRS in methanol.

Reference solution (b). A solution containing 0:02 per cent 
w/v of bendamustine impurity B IPRS in methanol.

Reference solution (c). A solution containing 0.02 per cent 
w/v of bendamustine hydrochloride IPRS in methanol.

Reference solution (d). Dilute 2.0 ml of reference solution (a), 
reference solution (b) and 1.0 ml of reference'solution (c) to 
100.0 ml wAhmethanol.

Chromatographic system
- a stainless steel column .25 cm x 4.6 mm, packed, with 

octadecylsilane bonded to porous silica (5 pm),
- mobilephase: A. .a 0.1 per cent v/v solution of 

trifluroacetic acid in water, 
acetonitrile,

- a gradient programme using the conditions given below, 
— flow rate: 1 ml per minute,
- spectrophotometer set at'230 nm,
- injection volume: 20 pl.
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Time Mobile phase A Mobile phase B
(in min.) - (per cent v/v) (per cent v/v) ■

0 100 o:

3 100 0

35. 10 90

40 10 90

41 100 0

45 100 . 0

Name Relative 
retention time

Impurity A1 0.75

Bendamustine 1.00

Impurity B2 1.13

'-5-[Bis(2-hydroxyethyl)amino]-l-methyl-lH-bezimidazole-2-butanoic
acid ethyl ester,
:5-[Bis (2-chloroethyl) amino]-1 -methyl-1 H-benzimidazole-2-butanoic
acid ethyl ester.

Inject reference solution (d). The test is not valid unless the 
relative standard deviation for replicate injections of each peaks 
is not more than 5.0.

Inject reference solution (d) and test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to bendamustine Impurity A is not more 
than the area of the corresponding peak in the chromatogram 
obtained with reference solution (d) (0.2 per cent),the area of 
any peak corresponding to bendamustine Impurity B is not 
more than 2.5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (d) (0.5 per 
cent), the area of any other secondary peak is not more than 5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (d) (0.5 per cent) and the sum 
of area of all the impurities is not more than 10 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (d) (1.0 per cent):

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Bacterial endotoxins (2.2.3). Not more than 1.125 Endotoxin 
unit per mg of Bendamustine hydrochloride.

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 0.5 g.

Water (2.3.43). Not more than 0.5 per cent for the anhydrous 
form and 4.5 to 6.5 per cent for the monohydrate form 
determined on 0.1 gm.

Assay. Determine by liquid chromatography (2.4.14). as 
described under Related substances with the following 
modification.

~ injection volume: 10 pl.

Test solution. Dissolve 20 mg ofthe substance under 
examination in methanol and dilute to 1'00.0 ml with methanol.
Dilute 5.0 ml ofthe solution to 10.0 ml with methanol.

Reference solution. Dissolve 20 mg of bendamustine 
hydrochloride IPRS in methanol and dilute to 100.0 ml with 
methanol. Dilute 5.0 ml of the solution to 10.0 ml with methanol.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci6H2iC12N3O2,HC1. ■ .
Storage. Store in airtight containers, protected from light at a 
temperature between 2° to 8°.

Bendamustine Injection
Bendamustine Hydrochloride Injection

Bendamustine Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
bendamustine hydrochloride Ci6H2iC12N3O3.HC1.
The constituted solution complies with the requirements for 
the Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

NOTE—Bendamustine hydrochloride is cytotoxic; extra care 
required to prevent inhaling particles and exposing the skin 
to it.

Usual strength. 100 mg.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations (Powder 
for Injections) and with the following requirements.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

B. It gives reaction (A) of chlorides (2.3.1).

Tests
pH (2.4.24). 2.5 to 3.5, determined in a 0.5 per cent w/v solution 
in carbon dioxide-free water.
Related substances. Determine by liquid chromatography 
(2.4.14) '
Test solution. Dissolve a quantity of powder to obtain a 
solution containing 0.1 per cent w/v of bendamustine 
hydrochloride in mobile phase B. Dilute 5.0 ml ofthe solution 
to 20.0 ml with acetonitrile.
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Reference solution. A solution containing 0.025 per cent w/v 
of . bendamustine hydrochloride IPRS in mobile, phase B, 
dilute 5.0 ml bf the solution to 50 ml with acetonitrile. Further 
dilute. 5.0 ml of the solution to 50.0 ml with acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a. mixture of 90 volumes of a 0.1 per 

cent v/v solution of trifluroacetic acid in water and 10 
volumes of acetonitrile,

B. a mixture of 50 volumes of a 0.1 per 
cent v/v solution of trifluroacetic acid in water and 50 
volumes of acetonitrile,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 10 pl,

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0 '

3 ■ 100 : 0

16 50 50

33 30 70

35 10 90

40 10 90

■ 41 100 0
45 100 0

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (1.0 
per cent) and the sum of the areas of all the secondary peaks 
is nbt more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent).

Bacterial endotoxins (2.2.3). Not more than 2.25 Endotoxin 
Units per mg of bendamustine hydrochloride.

Water (2.3.43). Not more than 3.0 per cent.

Assay. Determine by liquid chromatography (2.4.14),as 
described under Related substances with the following 
modifications.

Reference solution. A solution containing 0.1 per cent w/v of. 
bendamustine hydrochloride IPRS in mobile phase B. Dilute 
5.0 ml of the solution to 20.0 ml with acetonitrile.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution,

Calculate the content of Ci6H2!C12N3O2.HC1 in the injection.

Storage. Store protected from moisture at a temperature not 
exceeding 25°.

Labeling. The label states the strength in terms of the 
equivalent amount of Bendamustine hydrochloride.

Bendrofluazide
Bcndroflurnethi azide

O. p o oA// b/z

1 [| J and 
enantimer

CisH14F3N3O4S2 Mol. Wt. 421.4

Bendrofluazide is (37?S)-3-benzyl-6“(trifluoromethyl)-3,4- 
dihydro-2J7-l,2,4-benzothiadiazine-7-sulfonamide 1,1-dioxide.

Bendrofluazide contains not less than 98.0 per cent and not 
more than 102.0 per cent of C15H14F3N3O4S2, calculated on the 
dried basis.

Category. Diuretic.

Description. A white or almost white, crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bendrofluazide 
IPRS or with the reference spectrum of bendrofluazide.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). '

Buffer solution. Dissolve 2 g of citric acid monohydrate in 
lOOOmlofrra/er.

Solvent mixture. 40 volumes of methanol ecoA 60 volumes of 
buffer solution.

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Reference solution (a). Dissolve 2 mg of bendrofluazide 
impurity A IPRS (4-amino-6-(trifluoromethyl) benzene-1,3- 
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disulfbnamide) and 2.5 mg of altizide IPRS in the solvent 
mixture and dilute to 10.0 ml with the solvent mixture. Mix 1.0 
ml of the solution with 1.0 ml of the test solution and dilute to 
100.0 ml with the solvent mixture.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
to 10.0 ml with the solvent mixture.

Chromatographic system
_ a stainless steel column 15 cm x 3.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 15 volumes of 

tetrahydrofuran, 25 volumes of methanol and 60 
volumes of buffer solution,

- flow rate: 0.8 ml per minute, 
- spectrophotometer set at 273 nm, 
- injection volume: 20 pl.

Name Relative
retention time

Bendrofluazide impurity A ■ 0.2

Altizide . 0.5
Bendrofluazide (Retention time is about 8 minutes) 1.0

Inject reference solution (a). The test is. not valid unless the 
resolution between the peaks due to bendrofluazide and altizide 
is not less than 10.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram at least twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to bendrofluazide impurity 
A is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent). The sum of areas of 
all the secondary peaks is not more than, twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g, by drying in an oven at 105°.

Assay. Dissolve 0.15 g in 50.0 ml of dimethyl sulphoxide. Titrate 
with 0.1 M tetrabutylammonium hydroxide in 2-propanol, 
determining the end point potentiometrically (2.4.25). Read 
the volumes added between the two points of inflection.

1-0 ml of 0.1 Mtetrabutylammonium hydroxide in 2-propanol 
is equivalent to 0.02107 g of Ci5H14F3N3O4S2.

Bendrofluazide Tablets
Bendroflumethiazide Tablets

Bendrofluazide Tablets contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
bendrofluazide, C13H|4F3N3O4S2.

Usual strength. 2.5 mg.

Identification

A. Determine by thin layer chromatography (2.4,17), coating 
the plate with silica gel GF254.

Mobile phase. Ethyl acetate.

Test solution. Disperse a quantity of the powdered tablets 
containing 10 mg of bendrofluazide with 10.0 ml of acetone, 
with the aid of ultrasound for 10 minutes and filter.

Reference solution. A 0.1 per cent w/v solution of 
bendrofluazide IPRS in acetone.

Apply to the plate 5 p.1 of each solution. After development, 
dry the plate in a current of warm air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. Ethyl acetate.

Test solution. Disperse a quantity of the powdered tablets 
containing 25 mg of bendrofluazide with 25 ml of acetone, 
with the aid of ultrasound for 10 minutes, filter, evaporate the 
filtrate to dryness and dissolve the residue in 2;5 ml of acetone.

Reference solution. Dilute 1.0 ml of the test solution to 
10 0.0 ml with acetone.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of warm air and examine under 
ultraviolet light at 254 nm. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution (1.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 15 mg of Bendrofluazide with 50 ml of 
0.1 M sodium hydroxide with the aid of ultraisound for 10 
minutes and add sufficient 0.1 Msodium hydroxide to produce 
100.0 ml, filter. Dilute 10.0 ml of the filtrate to 100.0 ml with 
water and measure the absorbance of the resulting solution 
at the maximum at about 275 nm (2.4.7).
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Calculate the content of Ci5Hr4F3N3O4S2 taking 410 as the 
specific absorbance at 275 nm.

Bentonite
Bentonite is a natural, colloidal, hydrated aluminium silicate 
that has been processed to remove grit and non-swelling 
components of the ore.

Category. Pharmaceutical aid (suspending agent).

Description. A very fine, pale buff or cream-coloured to 
greyish-white powder, free or almost free from gritty particles.

Identification

Fuse 1 g with 2 g of anhydrous sodium carbonate, warm the 
residue with 10 ml of water, filter, wash the filter with 5 ml of 
water and reserve the combined filtrate and washings. Dissolve 
the residue in 10 ml of dilute hydrochloric acid; the solution 
gives the reactions of aluminium salts, (2.3.1). Add to the 
reserved filtrate and washings 3 ml of hydrochloric acid; a 
gelatinous precipitate is produced.

Tests

pH (2.4.24). 9.0 to 10.5, determined in a 2.0 per cent w/v 
suspension in water.

Sedimentation volume. In a mortar, mix 6.0 g with 0.3 g of light 
magnesium oxide, freshly calcined. Mix the powder 
progressively with 200 ml of water. Shake for 1 hour and place 
100 ml of the suspension in a 100-ml graduated cylinder. After 
24 hours the volume of the clear supernatant liquid is not 
greater than 2 ml.

Swelling power. Add 2.0 g in twenty portions at intervals of 
2 minutes to 100 ml of a 1 per cent w/v solution of sodium 
lauryl sulphate in a 100-ml graduated cylinder about 3 cm in 
diameter. Allow each portion to settle before adding the next 
and let it stand for 2 hours. The apparent volume ofthe 
sediment at the bottom of the cylinder is not less than 24 ml.

Coarse particles. To 20 g add 1000 ml of water and mix for 
15 minutes at not less than 5000 rpm. Transfer to a wet sieve of 
nominal aperture of 75 mm, previously dried at 100° to 105° 
and weighed, and wash with three quantities, each of 500 ml, 
of water, ensuring that any agglomerates are dispersed. Dry 
at 100° to 105° and weigh. The weight of the matter on the 
sieve is not more than 0.1 g (0.5 per cent).

Heavy metals (2.3.13). To 5.0 g add 7.5 ml of 2 Mhydrochloric 
acid and 27.5 ml of water, boil for 5 minutes, centrifuge and 
filter the supernatant liquid. Wash the residue with water, 
filter, combine the filtrates and dilute to 50 ml with water. To 
5 ml of the solution add 5 ml of water, 10 ml of hydrochloric 

acid and 25 ml of 4-methy 1-2-pentanone, shake for 2 minutes, 
allow the layers to separate and evaporate the aqueous layer 
to dryness on a water-bath. Dissolve the residue in 1 ml of 5 M 
acetic acid, dilute to 25 ml and filter. The resulting, solution 
complies with the limit test for heavy metals, Method D 
(50 ppm). Prepare the standard using lead standard solution 
(IppmPb).

Microbial contamination (2.2.9). Igis free from Escherichia 
coli.

Loss on drying (2.4.19). Not more than 15.0 per cent, 
determined on 1.0 g by drying in an oven at 105°.

Benzalkonium Chloride
Benzalkonium Chloride is a mixture of alkylbenzyl­
dimethylammonium chlorides, the alkyl groups having chain 
lengths of C8 to Ci8.

Benzalkonium Chloride contains not less than 95.0 per cent 
and not more than 104.0 per cent of alkylbenzyldimethyl­
ammonium chlorides, calculated as C22H4OC1N on the 
anhydrous basis.

Category. Antiseptic.

Description. A white or yellowish-white powder or gelatinous, 
yellowish-white fragments, hygroscopic, soapy to the touch.

Identification
A. Dilute 0.1g with 10 ml of water. To 5 ml add 1.5 ml of dilute 
nitric acid; a white precipitate is produced which is soluble in 
ethanol (95 per cent). To the remainder add 1.5 ml of mercuric 
chloride solution; a white precipitate is produced which is 
soluble in ethanol (95 per cent). .....

B. Dissolve 0.25 g in 1 ml of sulphuric acid, add 0.1 g of 
potassium nitrate, heat on a water-bath for 5 minutes, cool, 
dilute with water to 10 ml, add 0:5 g of zinc powder, and heat 
on a water-bath for 5 minutes. To 2 ml of the clear supernatant 
liquid add 0.5 ml of sodium nitrite solution, cool in ice and 
add to 3 ml of 2-naphthol solution; an orange red colour is 
produced.

C. To 25 mg add 1 ml of 2 Mnitric acid; a white precipitate is 
produced which dissolves on addition of 5 ml of ethanol 
(95 per cent). The resulting solution gives reaction (A) of 
chlorides (2.3.1).

Tests
Acidity or alkalinity. Dissolve 0.5 gin 50 ml of carbon dioxide­
free'water, add 0.1 ml of bromocresol purple solution and 
titrate with 0.1 M hydrochloric acid or with 0.1 M sodium 
hydroxide. Not more than 0.1 ml is required to change the 
.colour of the solution;
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Ammonia compounds. Boil 0.1 g with 3 ml of sodium hydroxide 
solution^ odour of ammonia is produced.

Foreign amines. Dissolve 0.1 g in 5 ml of water and add 3 ml 
of 7 Msodium hydroxide-, no precipitate is formed. Heat to 
boiling; the odour of amines is not perceptible.

Sulphated ash (2.3.18). Notmorethan 0.2 percent.

Water (2.3.43). Not more than 10 per cent, determined on 0.3 g.

Assay. Weigh 2.0 g, dissolve in sufficient water to produce 
100.0 ml. Transfer 25.0 ml to a separating funnel, add 25 ml of 
chloroform, 10 ml of 0.1 Msodium hydroxide and 10.0 ml of a 
freshly prepared 5 percent w/v solution ofpotassium iodide. 
Shake well, allow to separate and discard the chloroform layer. 
Shake the aqueous solution with three further quantities, each 
of 10 ml, of chloroform and discard the chloroform layer. Add 
40 ml of hydrochloric acid, cool and titrate with 0.05 M 
potassium iodate until the solution becomes pale brown in 
colour. Add 2 ml of chloroform and continue the titration until 
the chloroform becomes colourless. Titrate a mixture of 20 nil 
of water, 10.0 ml of a freshly prepared 5 per cent w/v solution 
of potassium iodide and 40 ml of hydrochloric acid with 
0.05 M potassium iodate in a similar manner; the difference 
between the titrations represents the amount of 0.05 M 
potassium iodate required. .

1 ml of 0.05 Mpotassium iodate is equivalent to 0.0354 g of 
C^CIN.

Storage. Avoid contact with metals.

Benzalkonium Chloride Solution
Benzalkonium Chloride Solution is a solution of a mixture of 
alkylbenzyldimethylammonium chlorides, the alkyl groups 
having chain lengths of Cs to Cj8. It may contain ethanol 
(95per cent). In making Benzalkonium Chloride Solution, the 
ethanol (95 per cent) may be replaced by Industrial 
Methylated Spirit, diluted so as to be of equivalent strength. 

Benzalkonium Chloride Solution contains not less than 
49.0 per cent w/v and not more than 51.0 per cent w/v of 
alkylbenzyldimethylammonium chlorides, calculated as 
CnHwClN. It may contain not more than 16.0 per cent v/v of 
ethanol, C2H6O.

Category. Antiseptic detergent.

Description. A clear, colourless or slightly yellow, syrupy 
liquid.

Identification
A. Dilute 0.2 ml with 10 ml of water. To 5 ml add 1.5 ml of dilute 
nitric acid', a white precipitate is produced which is soluble in 

ethanol (95 per cent). To the remainder add 1.5 ml of mercuric 
chloride solution', a white precipitate is produced which is 
soluble in ethanol (95per cent).

B. Evaporate 0.5 ml to dryness on a water-bath, dissolve the 
residue in 1 ml of sulphuric acid, add 0.1 g of potassium 
nitrate, heat on a water-bath for 5 minutes, cool, dilute with 
water to 10 ml, add 0.5 g of zinc powder, and heat on a water­
bath for 5 minutes, To 2 ml of the clear supernatant liquid add 
0.5 ml of sodium nitrite solution, cool in ice and add to 3 ml of 
2-naphthoI solution-, an orange red colour is produced.

C. To 0.05 ml add 1 ml of 2 Mnitric acid-, a white precipitate is 
produced which dissolves on addition of 5 ml of ethanol 
(95 per cent). The resulting solution gives reaction (A) of 
chlorides (2.3.1).

Tests

Acidity or alkalinity. Dissolve 1.0 g in 50 ml of carbon dioxide­
free water, add 0.1 ml of bromocresol purple solution and 
titrate with 0.1 M hydrochloric acid or with 0.1 M sodium 
hydroxide. Not more than 0.1 ml is required to change the 
colour of the solution. '

Ammonia compounds. Boil 0.2 ml with 3 ml of sodium hydroxide. 
solution1, no odour of ammonia is produced.

Foreign amines. To a volume containing 0.1g of benzalkonium 
chloride add sufficient water to produce 5 ml and add 3 ml of 
1 M sodium hydroxide:, no precipitate is formed. Heat to 
boiling; the odour of amines is not perceptible.

Ethanol (if present) (2.3.45). Not more than 16.0 per cent v/v, 
determined by Method I or II, as applicable.

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Assay. Weigh 4.0 g, dissolve in sufficient water to produce 
100.0 ml. Transfer 25.0 ml to a separating funnel, add 25 ml of 
chloroform, 10 ml of 0.1 Msodium hydroxide and 10.0 ml of a 
freshly prepared 5 per cent w/v solution ofpotassium iodide. 
Shake well, allow to separate and discard the chlorofortri layer. 
Shake the aqueous solution with three further quantities, each 
of 10 ml, of chloroform and discard the chloroform layer. Add 
40 ml of hydrochloric acid, cool and titrate with 0.05 M 
potassium iodate until the solution becomes pale brown in 
colour. Add 2 ml of chloroform and continue the titration until 
the chloroform becomes colourless. Titrate a mixture of 20 ml 
of water, 10.0 ml of a freshly prepared 5.0 per cent w/v solution 
of potassium iodide and 40 ml of hydrochloric acid with 
0.05 ^potassium iodate in a similar manner; the difference 
between the titrations represents the amount of 0.05 M 
potassium iodate required.

1 ml of 0.05 Mpotassium iodate is equivalent to 0.0354 g of 
C22H40CIN. Determine the relative density (2.4.29), and calculate 
the amount of C22H40CIN, weight in volume.
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Storage. Avoid contact with metals.

Labelling. The label states, where appropriate, the content of 
ethanol (95 per cent) or Industrial Methylated Spirit.

Benzathine Penicillin
Benzathine Benzylpenicillin; Benzathine Penicillin G

Cl6H20N2,(C16H18N2O4S)2 Mol. Wt. 909.0

Benzathine Penicillin is .V,.V-dibcnzylcthylenediammonjum 
bis[(67?)“6“(2-phenylacetamido)penicillanate] containing a 
variable amount of water.

Benzathine Penicillin contains not less than 96.0 per cent and 
not more than 100.5 per centofCi6H20N2,(C16Hi8N2O4S)2 and 
not less than 24.0 per cent and not more than 27.0 per cent of 
C16H20N2, both calculated'on the anhydrous basis.

Category. Antibacterial.

Description. A white, crystalline powder; almost odourless.

Identification

Test'A may be omitted if tests B, C andD are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare ,the; spectrum with that obtained with benzathine 
penicillin IPRS. .

B; Shake 0.1 g with 1 ml of / Msodium hydroxide for 2 minutes, 
add 2 ml of ether, shake for 1 minute and allow to separate. 
Evaporate 1 ml of the ether layer to dryness, dissolve the 
residue in 2 ml of glacial acetic acid and add 1 ml ofpotassium 
dichromate solution} a golden yellow, precipitate is formed.:

C. Shake 0.1g with 2 ml of 1Msodium hydroxide for 2 minutes, 
extract the mixture with two quantities, each of 3 ml, of ether, 
evaporate the combined extracts and dissolve the residue in 
1 ml of ethanol (50 per cent). Add 5 ml ofpicric acid solution, 
heat at 90° for 5 minutes and allow to cool slowly; the 
precipitate, after recrystallisation from ethanol (25 per cent) 
containing a small quantity of picric acid, melts at about 214° 
(2.4.21). .< ■. Z:

D. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a),

Tests
pH (2.4.24). 5.0 to 7.5, determined in a saturated solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE~Prepare the solutions immediately before use. Avoid 
any overheating during the preparation of the solutions.

Test solution. Dissolve a weighed quantity of about 70 mg of 
the substance under examination in 25 ml of methanol with 
the aid of ultrasound (for about 2 minutes). Dilute to 50.0 ml 
with a solution containing 6.8 g per litre of potassium 
dihydrogen phosphate and 1.02 g per litre of disodium 
hydrogen phosphate.

Reference solution (a). Dissolve a weighed quantity of about 
70 mg of benzathine penicillin IPRS in 25 ml of methanol with 
the aid of ultrasound (for about 2 minutes). Dilute to 50.0 ml 
with a solution containing 6.8 g per litre of potassium 
dihydrogen phosphate and 1.02 g per litre of disodium 
hydrogen phosphate.

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: A. a mixture of 10 volumes of a 34 g per 

litre solution of potassium - dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoric acid, 30 
volumes of methanol and 60 volumes of water, ’

B. a mixture of 10 volumes of a 34 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoric acid, 30 
volumes of water and 60 volumes of methanol, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl.

Time, Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 75 25

10 75 25

20 0 100 ■
55 0 100
70 75 25

Inject reference solution (a). The relative retention time with 
reference tobenzylpenicillin for benzathine is about 0.3 to 0.4;
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for benzylpenicilloic acids benzathide is about 2.4. If necessary, 
adjust the concentration of methanol in the mobile phase.

Inject reference solution (b) and the test solution. The area of 
any secondary peak obtained with , the test solution 
corresponding to benzylpenicilloic acid benzathide is not more 
than twice the sum of the areas of the two principal peaks in 
the chromatogram obtained with reference solution (b) (2 per 
cent).The area any other secondary peak obtained with the 
test solution is not more than the sum of the areas of the two 
principal peaks in the chromatogram obtained with reference 
solution (b) (1 per cent). Disregard any peak with an area 0.05 
times the sum of the areas of the two principal peaks in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).
Water(2.3.43). 5.0 to 8.0 percent, determined on 0.3 g.

Assay. Determine by liquid chromatography, (2.4.14) as given 
under the test for Related substances using the following 
mobilephase.

Mobile phase, a mixture of 10 volumes of phosphate buffer 
solution pH 3.5, 35 volumes of methanol, and 55 volumes of 
water.

Inject reference solution (a) and the test solution.

Calculate the contents of Ci6H20N2 and of C|6H20N2, 
(Cl6HlsN2O4S)2. Calculate the content of Ci6H20N2, 
(C16HlgN2O4S)2 by multiplying the percentage content of 
benzylpenicillin by 1.36.

Benzathine Penicillin intendedfor use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.13 Endotoxin 
Unit per ml of a solution prepared by suspending 20 mg ofthe 
substance under examination in 20 ml of 0.1 M sodium 
hydroxide diluted 1 ml to 100 ml and using the supernatant.

Sterility (2.2. II). Complies with the test for sterility.

Storage. Store protected from moisture at a temperature not 
exceeding 30°. If the material is intended for use in the 
manufacture of parenteral preparations the container should 
be sterile and sealed so as to exclude micro-organisms.

Eabelling The label states whether or not the contents are 
intended for use in the manufacture of parenteral preparations.

Benzathine Penicillin Injection
Benzathine B enzylpenicillin Inj ection; Benzathine 
Penicillin G Injection

Benzathine Penicillin Injection is a sterile material consisting 
°f Benzathine Penicillin with or without suspending agents, 

buffering agents and other excipients. It is filled in a sealed 
container.

The injection is constituted by suspending the contents of 
the sealed container in the requisite amount of sterile Water 
for Injections, immediately before use.

Usual strength. 450 mg (600,000 Units) (Each mg of Benzathine 
Penicillin is approximately equivalent to 1,330 Units of 
penicillin).

Storage. The constituted suspension should be used 
immediately after preparation but, in any case, within the period 
recommended by the manufacturer.

Benzathine Penicillin Injection contains not less than 95.0 per 
cent and not more than 110.0 per cent of the stated amount of 
benzathine penicillin, Cj6H20N2, (Ci6Hl8N2O4S)2.

Description. A white crystalline powder, almost odourless.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification

A. Shake 0.1g with 1 ml of 7 Msodium hydroxide for 2 minutes, 
add 2 ml of ether, shake for 1 minute and allow to separate. 
Evaporate 1 ml of the ether layer to dryness, dissolve the 
residue in 2 ml of glacial acetic acid and add 1 ml of potassium 
dichromate solution; a golden yellow precipitate is formed.

B. Shake 0.1g with 2 ml of 7 Msodium hydroxide for 2 minutes, 
extract the mixture with two quantities, each of 3 ml, of ether, 
evaporate the combined extracts and dissolve the residue in 
1 ml of ethanol (50 per cent). Add 5 ml ofpicric acid solution, 
heat at 90° for 5 minutes and allow to cool slowly; the 
precipitate, after recrystallisation from ethanol (25per cent) 
containing a small quantity ofpicric acid, melts at about 214° 
(2.4.21).

C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

pH (2.4.24). 5.0 to 7.5, determined in a suspension obtained by 
reconstituting as directed on the label.

Consistency. To a quantity containing 60,000 Units add 2 ml 
of water and shake thoroughly. The resulting suspension 
passes through a 23G hypodermic needle.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE~Prepare the solutions immediately before use. Avoid 
any. overheating during the preparation of the solutions.
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Test solution. Dissolve a weighed quantity containing about 
70 mg of Benzathine Penicillin in 25 ml of methanol with the 
aid of ultrasound (for about 2 minutes). Dilute to 50.0 ml with 
a solution containing 6.8 g per litre ofpotassium dihydrogen 
phosphate and 1.02 g per litre of disodium hydrogen 
phosphate.

Reference solution (a). Dissolve a weighed quantity of about 
70 mg of benzathine penicillin IPRS in 25 ml Qi methanol with 
the aid of ultrasound (for about 2 minutes). Dilute to 50.0 ml 
with a solution containing 6.8 g per litre of potassium 
dihydrogen phosphate and 1.02 g per litre of disodium 
hydrogen phosphate.

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: A. a mixture of 10 volumes of a 34 g per 

litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoric acid, 30 
volumes of methanol and 60 volumes of water,

B. a mixture of 10 volumes of a 34 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoric acid, 30 
volumes of water and 60 volumes of methanol,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,

. - - spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 75 25

10 75 25

20 0 100

55 0 100

70 75 25

Inject reference solution (a). The relative retention time with 
reference to benzylpenicillin for benzathine is about 0.3 to 0.4; 
for benzylpenicilloic acids benzathide is about 2.4.

Inject reference solution (b) and the test solution. The area of 
any secondary peak obtained with the test solution 
corresponding to benzylpenicilloic acids benzathide is not 
more than twice the sum of the areas of the two principal 
peaks in the chromatogram obtained with reference solution 
(b) (2.0 per cent).The area of any other secondary peak obtained 
with the test solution is not more than the sum of the areas of 
the two principal peaks in the chromatogram obtained with 
reference solution (b) (1 percent). Disregard any peak with an 

area 0.05 times the sum of the areas of the two principal peaks 
in the chromatogram obtained with reference solution (b) 
(0.05 per cent).

Bacterial endotoxin (2.2.3). Not more than 0.13 Endotoxin Unit 
per ml of a solution prepared by suspending 20 mg of the 
substance under examination in 20 ml of 0.1 M sodium 
hydroxide diluted 1 ml to 100 ml and using the supernatant.

Water (2.3.43). 5.0 to 8.0 percent, determined on 0.3 g.

Assay. Determine by liquid chromatography, (2.4.14) as given 
under the test for Related substances using the following 
mobile phase.

Mobile phase, a mixture of 10 volumes of phosphate'buffer 
solution pH 3.5,35 volumes of methanol, and 55 volumes of 
water.

Inject reference solution (a) and the test solution.

Calculate the content of C]6H2oN2,(C]6Hi8N204S)2 by multi­
plying the percentage content of benzylpenicillin by 1.36.

Labelling. The label states (1) the directions for constituting 
the suspension; (2) the names of any added buffering agents 
or other pharmaceutical aids; (3) that the preparation is meant 
for intramuscular injection only..

Fortified Benzathine Penicillin
Injection
Fortified Benzathine Benzylpenicillin Injection;
Fortified Benzathine Penicillin G Injection

Benzathine Penicillin Injection is a sterile material consisting 
of Benzathine Penicillin and Procaine Penicillin with or without 
suspending agents, buffering agents and other excipients. It 
is filled in a sealed container.

The injection is constituted by suspending the contents of 
the sealed container in the requisite amount of sterile Water 
for Injections containing Benzylpenicillin Sodium immediately 
before use.

Storage. The constituted suspension should be used 
immediately after preparation but, in any case, within the period 
and under the conditions recommended by the manufacturer.

Fortified Benzathine Penicillin Injection contains not less than 
90.0 per cent and not more than 125.0 per cent of the stated 
amount of benzathine penicillin, not less than 95.0 per cent 
and not more than 125.0 per cent of the stated amount of 
procaine penicillin, not less than 90.0 per cent and not more 
than 130.0 per cent of the stated amount of benzylpenicillin 
sodium, all in terms of Units of penicillin.

Category. Antibacterial.
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Usual strength. Benzathine Penicillin, 450 mg (600,000 Units), 
procaine Penicillin, 300 mg (300,000 Units) and Benzylpenicillin, 
180 mg (300,000 Units).

The contents of the sealed container comply with the. 
requirements stated under Parenteral Preparations 
(powders for Injection) and with the following requirements.

Identification

A. It gives the reaction for penicillins (2.3.1).

B It gives reaction (B) of penicillins and cephalosporins (2.3.1).

C. Shake 0.1g with 1 ml of 1Msodium hydroxide for 2 minutes, 
add 2 ml of ether, shake for 1 minute and allow to separate. 
Evaporate 1 ml of the ether layer to dryness, dissolve the 
residue in 2 ml of glacial acetic acid and add 1 ml ofpotassium 
dichromate solution', a golden yellow precipitate is formed.

D. It give the reactions of sodium salts (2.3.1).

Tests
Stability. Using an aseptic technique prepare the suspension 
as directed on the label in an individual unopened container 
and determine the concentration of benzylpenicillin sodium 
by the method described below using a measured quantity of 
the suspension, withdrawn aseptically from the container. Store 
the remainder of the suspension in the closed container at 4° 
for 7 days and then repeat the determination of benzylpenicillin 
sodium.

The concentration of benzylpenicillin sodium in the stored 
injection is not less than 80 per cent of the concentration 
found in the freshly prepared suspension. .

Consistency. To a quantity containing 600,000 Units of 
Benzathine Penicillin, 300,000 Units each of Procaine Penicillin 
and Benzylpenicillin add 2 ml of water and shake thoroughly. 
The resulting suspension passes readily through a 22G 
hypodermic needle.

Bacterial endotoxin (2.2.3). Not more than 0.13 Endotoxin Unit 
per ml of a solution prepared by suspending 20 mg of the 
substance under examination in-20 ml. of 0.1 M.sodium 
hydroxide diluted 1 ml to 100 ml and using the supernatant.

Water (2.3.43). Not more than 7.5 per cent, determined on 
0.3 g.

Assay. For benzathine penicillin — Disperse a quantity of 
the mixed contents of 10 containers containing 1 g of 
Benzathine Penicillin with 30 ml of a saturated solution of 
sodium chloride and 10 ml of 5 M sodium hydroxide and 
extract with four successive quantities, each of 50 ml of ether. 
Wash the combined ether extracts with three successive 
quantities, each of 5 ml, of water, extracting each aqueous 
washing with the same 25 ml of ether. Combine the ether 

extracts, evaporate to a low bulk, add 2 ml of ethanol and 
evaporate to dryness. Dissolve the residue in 50 ml of glacial 
acetic acid and titrate with 0.1 Mperchloric acid using 1 ml 
of I-naphtholbenzein solution as indicator.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04545 g of 
CigHsoNeOgS?. Calculate the apparent content of Benzathine 
Penicillin.

Calculate the content of procaine penicillin, as determined by 
the method given below in the weight of the sample used in 
this assay, multiply this content by a factor of 1.544 and deduct 
the figure from the apparent content of benzathine penicillin; 
the result is the content of benzathine penicillin. (1 mg of 
benzathine penicillin is approximately equivalent to 1330 Units 
of penicillin).

For procaine penicillin — To a quantity of the mixed contents 
of 10 containers containing 0.25 g of Procaine Penicillin add 
100 ml of water, shake well, dilute to 200.0 ml with water, mix 
and filter. Dilute 5.0 ml of the filtrate to 250.0 ml with buffer 
solution pH 7.0 and measure the absorbance of the resulting 
solution at the maximum at about 290 nm, using buffer solution 
pH 7.0 as the blank (2.4.7). Calculate the content of procaine 
penicillin taking 310 as the specific absorbance at 290 nm. 
(1 mg of procaine penicillin is equivalent to 1009 Units of 
penicillin).

For benzylpenicillin sodium — Disperse a quantity of the 
mixed contents of 10 containers containing 0.15 g of 
Benzylpenicillin Sodium with water until dissolved and dilute 
to 500.0 ml with water. Dilute 25.0 ml of the resulting solution 
to 100.0 ml with phosphate bufferpH 6.8. Place two quantities, 
each of 2.0 ml, of the resulting solution in separate stoppered 
tubes. To one tube add 10.0 ml of imidazole-mercury reagent, 
mix, stopper the tube and immerse in a water-bath at 60° for 35 
minutes, swirling occasionally. Remove from the water-bath 
and cool rapidly to 20° (solution A). Add 10.0 ml of imidazole 
solution to the second tube, mix, stopper the tube and allow 
to stand at 20° for 35 minutes, swirling occasionally (solution 
B). Without delay measure the absorbance of solutions A and 
B at about 325 nm (2.4.7), using as the blanka mixture of 2.0 ml 
of water and 10.0 ml of imidazole-mercury reagent for solution 
A and a mixture of 2.0 ml of water and 10.0 ml of imidazole 
solution for solution B. Calculate the content of total penicillins 
as C16H17N2NaO4S from the difference between the 
absorbances of solutions A and B, from the difference obtained 
by repeating the procedure using 0.15 g of benzylpenicillin 
sodium IPRS in place of the contents of the sealed containers. 
Calculate the content of benzylpenicillin sodium by subtracting 
the contents of benzathine penicillin and procaine penicillin, 
both expressed as benzylpenicillin sodium, Ci6Hi7N2NaO4S.

Labelling. The label on the sealed container states (1) the 
quantity of Benzathine Penicillin, Benzylpenicillin Sodium and 
Procaine Penicillin contained in it; (2) the directions for 
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reconstituting the suspension; (3) the names of the added 
suspending agent, buffering agent and any other 
pharmaceutical aid; (4) that the preparation is intended for 
intramuscular injection only.

Benzathine Penicillin Tablets
Benzathine Benzylpenicillin Tablets; Benzathine
Penicillin G Tablets

Benzathine Penicillin Tablets contain Benzathine Penicillin 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent of the stated number of Units of penicillin. .

Usual strength. 200,000 Units of penicillin.

Identification

A. Shake 0.1g with 1 ml of 7 Msodium hydroxide for 2 minutes, 
add 2 ml of ether, shake for 1 minute and allow to separate. 
Evaporate 1 ml of the ether layer to dryness, dissolve the 
residue in 2 ml oi glacial acetic acid and add 1 ml of potassium 
dichromate solution", a golden yellow precipitate is formed.

B. Shake 0.1g with 2 ml of 1Msodium hydroxide for 2 minutes, 
extract the mixture with two quantities, each of 3 ml, of ether, 
evaporate the combined extracts and dissolve the residue in 
1 ml of ethanol (50 per cent). Add 5 ml ofpicric acid solution, 
heat at 90° for 5 minutes and allow to cool slowly; the 
precipitate, after recrystallisation from ethanol (25 per cent) 
containing a small quantity ofpicric acid, melts at about 214° 
(2.4.21).

C. In the Assay, the principal peak in the chromatograni 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14). '

NOTE—Prepare the solutions immediately before use. Avoid 
any overheating during the preparation of the solutions.

Test solution. Weigh and powder 20 tablets. Dissolve a 
weighed quantity containing about 70 mg of Benzathine 
Penicillin in 25 ml of methanol with the aid of ultrasound for 
2 minutes and allow to stand for 15 minutes. Dilute to 50.0 ml 
with a solution containing 6.8 g per litre of potassium 
dihydrogen phosphate and 1.02 g per litre of disodium 
hydrogen phosphate mix and filter. ■ ;

Reference solution (a). Dissolve a weighed quantity of about 
70 mg of benzathine penicillin IPRS in 25 nil of methanol with 
the aid of ultrasound (for about 2 minutes). Dilute to 50.0 ml 

with a solution containing 6.8 g per litre of potassium 
dihydrogen phosphate and 1.02 g per litre of disodium 
hydrogen phosphate.
Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with mobile phase A.
Chromatographic system

- a stainless steel column 25 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 40°,
- mobile phase: A. a mixture of 10 volumes of a 34 g per 

litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoric acid, 30 
volumes of methanol and 60 volumes of water,

B. a mixture.of 10 volumes of a 34 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with orthophosphoric acid, 30 
volumes of water and 60 volumes of methanol,

- a gradient programme using the conditions given below,
flow rate: 1 ml per minute, 
spectrophotometer set at 220 nm,
injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v). (per cent v/v)

0 75 . . 25
10 75 ■ ■ ' ■ 25
20 0 ■100
55 0 100
70 75 25

Inject reference solution (a). The relative retention time with 
reference to benzylpenicillin for benzathine is about 0.3 to 0.4; 
for benzylpenicilloic acids benzathide is about 2.4. If necessary, 
adjust the concentration of methanol in the mobile phase.

Inject reference solution (b) and the test solution. The area of 
any secondary peak obtained with the test solution 
corresponding to benzylpenicilloic acids benzathide is not 
more than twice the sum of the areas of the two principal 
peaks in the chromatogram obtained with reference solution 
(b)' (2.0 per cent). The .area of any other secondary peak 
obtained with the test solution is not more than the sum of the 
areas of the two principal peaks in the chromatogram, obtained 
with reference solution (b) (1.0 per cent). Ignore any peak with 
an area 0.05 times the sum of the areas of the two principal 
peaks in the chromatogram obtained with reference 
solution (b) (0.05 per cent).

Water (23.43). Not more than 8.0 per cent, determined on the 
powdered tablets.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography, (2.4.14) as given 
under the test for Related substances using the following 
mobile phase.
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Mobile phase, a mixture of 10 volumes of phosphate buffer 
5 35 volumes, of methanol, and 55 volumes of water.

Inject reference solution (a) and the test solution.

Calculate the content of Cl6H20N2,(C16H18N2O4S)2 by 
multiplying the content of benzylpenicillin by 1.36.

Storage. Store at a temperature not exceeding 30°.

Benzhexol Hydrochloride
Trihexyphenidyl Hydrochloride

,HCI

C20H3|NO,HC1 Mol. Wt. 337.9

Benzhexol Hydrochloride is (AS)-1-cyclohexyl-1-phenyl- ■ 
3-piperidinopropan-l -ol hydrochloride.

Benzhexol Hydrochloride contains not less than 98.0 per cent 
and not more than 101.0 per cent of C20H31NO,HC1, calculated 
on the dried basis.

Category. Antiparkinsonian.

Description. A white or creamy-white, crystalline powder; 
odourless or almost odourless.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzhexol 
hydrochloride IPRS or with the reference spectrum of 
benzhexol hydrochloride.

B. Dissolve 0.5 g in 5 ml of warm methanol and make just 
alkaline to litmus paper with 5 M sodium hydroxide', a 
precipitate is produced, which, after recrystallisation from 
methanol melts at about 114° (2.4.21).

C. It gives the reactions of chlorides (2.3.1).

Tests
pH (2.4.24). 5.2 to 6.2, determined in a solution prepared by 
dissolving 1.0 g in 50 ml of carbon dioxide-free water with the 
aid of heat, cooling and diluting to 100.0 ml with the same 
solvent.

Optical rotation (2.4.22). - 0.10° to + 0.10°, determine in a 
^■0 per cent w/v solution in a mixture of 20 volumes of methanol 
and 80 volumes of dichloromethane.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 20 mg of the substance under 
examination in 10.0 ml ofthe mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase. Dilute 10.0 ml ofthe solution 
to 50.0 ml with the mobile phase.

Reference solution (b). Dilute 10 mg oil-phenyl-3-(piperidin- 
l-yl)propan-l-one IPRS (trihexyphenidyl impurity A IPRS) 
in 10.0 ml of the mobile phase.

Reference solution (c). Dilute 1.0 ml of reference solution (b) 
to 100.0 ml with the mobile phase.

Reference solution (d). Add 1.0 ml of the test solution to 
1.0 ml of the reference solution (b) and dilute to 100.0 ml with 
the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 200 volumes of 'water, 0.2 

volume of tri ethylamine, adjusted to pH 4.0 with 
orthophosphoric acid and 800 volumes of acetonitrile, 

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks due to trihexyphenidyl and 
trihexyphenidyl impurity Anot less than 3.0.

Inject reference solution (a), (c) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of secondary peak cqn'esponding to trihexyphenidyl impurity 
A is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.5 per. 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with the reference solution (a) (0.1 per cent) and the sum of 
the areas of all secondary peaks is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less than 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.02 percent).

Sulphated ash (2,3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.7 g in 50 ml of anhydrous glacial acetic 
acid previously neutralised using 1-naphtholbenzein solution 
as indicator, warming and cooling, if necessary. Add 15 ml of 
mercuric acetate solution. Titrate with 0.1 Mperchloric acid 
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to the full colour change, of the indicator. Carry out a blank 
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03379 g of 
C2;)I13;NO,1IC1.

Benzhexol Tablets
Benzhexol HydrochlorideTablets; Trihexyphenidyl 
Hydrochloride Tablets

Benzhexol Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of benzhexol 
hydrochloride, C20H3 iNO,HCl. .

Usual strengths. 2 mg; 5 mg.

Identification

A. Disperse a quantity ofthe powdered tablets containing 20 
mg of benzhexol hydrochloride with 20 ml of water and filter. 
The filtrate yields a yellow precipitate with trinitrophenol 
solution and a white precipitate with 5 M sodium hydroxide.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of chloroform and 
10 volumes of methanol.

Test solution. Disperse a quantity of the powdered tablets 
with sufficient chloroform to produce a solution containing 
0.2 per cent w/v of Benzhexol Hydrochloride and filter.

Reference solution. A 0.2 per cent w/v solution of benzhexol 
hydrochloride IPRS in chloroform. -

Apply to the plate 10 pl of each solution. After development 
remove the plate, allow it to dry in air and spray with dilute 
potassium iodobismuthate solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2,4.14).

Test solution. Disperse one tablet in few ml of water with the. 
aid of ultrasound and dilute with the mobile phase to obtain a 
solution containing 0.008 per cent w/v of benzhexol 
hydrochloride.

Reference solution. A solution containing 0.008 per cent w/v 
of benzhexol hydrochloride IPRS and 0.004 per cent w/v of 
3-piperidylpropiophenone hydrochloride IPRS'va. the mobile 
phase.
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Chromatographic system
- a stainless steel column 15 cm x 4,0 mm, packed with 

. octadecylsilane bonded to porous silica (3 pm),
- mobile phase: 800 volumes of aceton itrile, 200 volumes 

of water and 0.2 volume of triethylamine, adjusted to 
pH 4,0 with orthophosphoric acid, ■ :

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is not less than 4.0, 
Inject the reference solution and the test solution.
Calculate the content of C20H3iNO,HCl in the tablet.
Other tests. Comply with the tests stated under Tablets. 
Assay. Determine by liquid chromatography (2.4.14), 

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 5 mg of Benzhexol Hydrochloride 
with a few ml of water, add 10 ml of the mobile phase, shake for 
15 minutes, dilute to 25.0 ml with the mobile phase, mix and 
filter.
Reference solution. A solution containing 0.02 per cent w/v 
of benzhexol hydrochloride IPRS and 0.01 per cent w/v of 
3-piperidylpropiophenone hydrochloride IPRS in the mobile 
phase. , .
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: 450 volumes of acetonitrile, 550 volumes 
of water and 5.0 volume of triethylamine, adjusted to 
pH 4.0 with orthophosphoric acid,

- flow rate: 2 ml per minute,
- r spectrophotometer set at 210 nm,
- injection.volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is not less than 4.0. 

Inject the reference solution and the test solution.
Calculate the content of C20H31NO,HC1 in the tablets.

Benzocaine

C^HnNO,
Benzocaine is ethyl 4-aminobenzoate.

Mol. Wt. 165.2
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Benzocaine contains not less than 99.0 per cent and not more 
than 101.0 per cent of C9Ib iNO2, calculated on the dried basis.

Category. Local anaesthetic.

Description. Colourless crystals or a white, crystalline powder; 
odourless.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzocaine 
IPRS or with the reference spectrum of benzocaine.

B. Dissolve 10 mg in 1 ml of water with the aid of one drop of 
dilute hydrochloric acid and add 2 drops of a 10 per cent 
w/v solution of sodium nitrite and 2 drops of a solution of 
10 mg of 2~naphthol in 5 ml of sodium hydroxide solution; a 
deep red colour is produced. On setting aside the solution for 
some time, a scarlet precipitate is produced.

C. Dissolve 0.2 g in 10 ml of water with the aid of dilute 
hydrochloric acid (solution A) and divide into 2 parts. To one 
part of solution A add iodine solution', a precipitate is obtained 
(distinction from orthocaine).

D. To the other part of solution A add potassium mercuri- 
iodide solution; no precipitate is. obtained (distinction from 
procaine).

Tests

Appearance of solution. A 5.0 per cent w/v solution in 
ethanol (95per cent) is clear (2.4.1), and colourless (2.4.1).

Acidity or alkalinity. Dissolve 0.5 g in 5 ml of ethanol (95 per 
cent), add 10 ml of water and one drop of phenolphthalein 
solution; no pink colour is produced. Add 0.5 ml of 0.01M 
sodium hydroxide; the solution develops a pink colour.

Chlorides. Dissolve 0.2 g in 5 ml of ethanol (95 per cent) 
previously acidified with a few drops of dilute nitric acid and 
add few drops of silver nitrate solution; no turbidity is 
produced immediately.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
ofl.5to2.5kPa.

Assay. Weigh 0.4 g and dissolve in a mixture of 25 ml of 
hydrochloric acid and 50 ml of water, add 5g eft potassium 
bromide. Cool to 10°. Determine by the nitrite titration (2.3.31). 

BENZOIC ACID

1 ml of 0.1 M sodium nitrite is equivalent to 0.01652 g of 
C9HhNO2.

Storage. Store protected from light.

Benzoic Acid

COOH

C7H6O2 Mol. Wt. 122.1

Benzoic Acid contains not less than 99.5 per cent and not 
more than 100.5 per cent of C7H6O2, calculated on the 
anhydrous basis.

Category. Antifungal agent; pharmaceutical aid (anti- microbial 
preservative).

Description. Colourless, light crystals, scales or needles.

Identification

A. Meltingpoint (2.4.21). 121° to 124°.

B. A 5.0 per cent w/v solution in ethanol (95per cent), gives 
reaction (a) of benzoates (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in 
ethanol (95per cent) is clear (2.4.1), and colourless (2.4.1).

Arsenic (2.3.10). Mix 5.0 g with 3 g of anhydrous sodium 
carbonate, add 10 ml of bromine solution and mix thoroughly. 
Evaporate to dryness on a water-bath, gently ignite and 
dissolve the cooled residue in 16 ml of brominated 
hydrochloric acid and 45 ml of water. Remove the excess of 
bromine with 2 ml of stannous chloride AsT. The resulting 
solution complies with the limit test for arsenic (2 ppm).

Readily oxidisable substances. Add 1 ml of sulphuric acid'to 
100 ml of water, heat to boiling and add dropwise 0.1 M 
potassium permanganate until the pink colour persists for 
30 seconds. Dissolve exactly 1 g in the hot solution and titrate 
with 0.1 M potassium permanganate to a pink colour that 
persists for 15 seconds; not more than 0.5 ml of 0.1 M 
potassium permanganate is required.

Readily carbonisable substances. Dissolve 0.5 g in 5 ml of 
sulphuric acid and allow to stand for 5 minutes. The colour of 
the solution is not more intense than that of reference solution 
YS5 (2.4.1).
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Cinnamic acid. Warm 0.1 $ with 0.1 g of potassium 
permanganate and 5 ml of dilute sulphuric acid', no odour of 
benzaldehyde is developed.

Chlorinated compounds. Dissolve 0.33 g in 5 ml of 0.5 M 
sodium carbonate, evaporate to dryness and heat the residue 
until completely charred, keeping the temperature below 400°. 
Extract the residue with a mixture of 10 ml of water and 12 ml of 
dilute nitric acid and filter; the filtrate complies with the limit 
test for chlorides (2.3.12).

Heavy metals. Not more than 10 ppm, determined by the 
following method. Dissolve 2.0 g in 25 ml of acetone and add 
2 ml of water and 10 ml of hydrogen sulphide solution', any 
colour produced is not more intense than that of a solution 
prepared with 25 ml of acetone, 2.0 ml of lead standard solution 
(10 ppm Pb) and 10 ml of hydrogen sulphide solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent

Water (2.3.43). Not more than 0.7 per cent, determined on 
0.25 g and using a mixture of 1 volume of methanol and 
2 volumes of pyridine as the solvent.

Assay. Dissolve 1.0 g in 15 ml of warm ethanol (95 per cent) 
previously neutralised to phenolphthalein solution. Add 
20 ml of water and titrate with 0.5 Msodium hydroxide using 
phenolphthalein solution as indicator.

1 ml of 0.5 Msodium hydroxide is equivalent to 0.06106 g of 
QHA.

Compound Benzoic Acid Ointment
Benzoic and Salicylic Acids Ointment; Whitfield’s 
Ointment

Compound Benzoic Acid Ointment is an ointment containing 
6.0 per cent w/w of Benzoic Acid and 3.0 per cent w/w of 
Salicylic Acid in a suitable ointment base. Other strengths 
may also be prepared with Benzoic Acid and Salicylic Acid 
being in the ratio of about 2 to 1.

Compound Benzoic Acid Ointment contains not less than 
5.7 per cent and not more than 6.3 per cent w/w of benzoic 
acid, C7H6O2, and not less than 2.85 per cent and not more 
than 3.15 per cent w/w of salicylic acid, C7H6O3.

Category. Antifungal (topical).

Identification
Carry out the method for thin-layer chromatography (2.4; 17), 
coating the plate with silica gel GF254.

Mobile phase. A mixture of 80 volumes of toluene and 
20 volumes of glacial acetic acid.

Test solution. Warm 1 g of the ointment with 10 ml ofchloroform, 
cool and filter.

1600 litilllllillil
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Reference solution. A solution containing 0.6 per cent w/v of 
benzoic acid and 0.3 per cent w/v of salicylic acid in 
chloroform.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in a current of air and examine under ultraviolet 
light at 254 nm. The two principal spots in the chromatogram 
obtained with the test solution correspond to those in the 
chromatogram obtained with the reference solution. Examine 
the plate under ultraviolet light at 365 nm. A blue fluorescent 
spot in the chromatogram obtained with the test solution 
corresponds in colour and position to the one in the 
chromatogram obtained with the reference solution. Spray 
the plate with ferric chloride test-solution. The chromatogram 
obtained with the test solution shows a purple spot 
corresponding in position to the blue fluorescent spot 
observed in ultraviolet light at 365 nm and corresponding in 
colour and position to the spot in the chromatogram obtained 
with the reference solution.

Tests

Other tests. Comply with the tests stated under Ointments.

Assay. For benzoic acid— Dissolve 2 g, in 150 ml of water, 
with the aid of gentle heat and titrate with 0.1 M sodium 
hydroxide using phenolphthalein solution as indicator. 
Reserve the solution for the Assay for salicylic acid.

1 ml of 0.1Msodium hydroxide, after deducting 1 ml for each 
0.01381 g of C7H6O3 found in the Assay for salicylic acid is 
equivalent to 0.01221 gofC7H6O2.

For salicylic acid — Cool the titrated solution obtained in 
the Assay for benzoic acid, dilute to 250.0 ml with water and 
filter. To 5.0 ml of the filtrate add sufficient iron(III) nitrate 
solution to produce 50.0 ml. Filter, if necessary, to remove 
haze and measure the absorbance of the resulting solution at 
the maximum at about 530 nm (2.4.7) using iron(III) nitrate 
solution in the reference cell. Calculate the content of C-H6O3 
from the absorbance obtained by repeating the operation using 
5 ml of a 0.024 per cent w/v solution of salicylic acid and 
beginning at the words ‘add sufficient iron(III) nitrate 
solution.....’.

Storage. Store at a temperature not exceeding 30°.

Benzoic Acid Solution
Benzoic Acid Solution contains 50 g of benzoic acid, 750 ml of 
propylene glycol, diluted to 1000 ml with purified water.

Benzoic Acid Solution contains not less than 4,75 per cent 
w/v and not more than 5.25 per cent w/v of benzoic acid, 
CWV
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Category. Antifungal.

Identification
To 5 ml, add 30 ml of 1 M sulphuric acid and extract the 
precipitated acid with three 25 ml quantities of light petroleum 
ether (boiling range, 40° to 60°). Wash the combined extracts 
with three 25 ml quantities of water, filter through absorbent 
cotton and evaporate to dryness. The residue complies with 
the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzoic acid 
IPRS or with the reference spectrum of benzoic acid.

B. Melting point (2.4.21). 121° ± 1°.

Tests
Weight per ml (2.4.29). 1.045 to 1.055 g.

Assay. To 10 ml, add 20 ml oi'ethanol (95per cent) previously 
neutralised to phenolphthalein solution and titrate with 
0.1 M sodium hydroxide using phenolphthalein solution as 
indicator.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01221g of 
c-m ■

Labelling. The label states (1) the date after which the solution 
is not intended to be used; (2) the conditions under which it 
should be stored.

Benzoin
Benzoin is the balsamic resin obtained from Styrax benzoin 
Dryander or Styrax paralleloneurus Perkins, known in 
commerce as Sumatra Benzoin or from Styrax ionkinensis 
(Pierre) Craib ex Hartwich, or other species of the Section 
Anthostyrax of the genus Styrax, known in commerce as Siam 
Benzoin (Fam. Styraceae).

Benzoin contains not less than 25.0 per cent of total balsamic 
acids, calculated as cinnamic acid. C9HgO2, in Sumatra Benzoin 
and as benzoic acid, C7H6O2s in Siam Benzoin, calculated on 
the dried basis..

Category. Topical protectant; expectorant and comforting by 
steam inhalation in acute laryngitis.

Description. Unground Sumatra Benzoin — Blocks or lumps 
of varying size, made up of tears compacted together, with a 
reddish-brown, reddish-grey or greyish-brown resinous mass, 
known in commerce as block behzoin. It also occurs in the 
form of tears with cream-coloured to yellowish surfaces; when 
fractured they exhibit milky-white surfaces.

Unground Siam Benzoin — Pebble-like tears of variable size 
and shape, compressed, yellowish-brown to rusty-brown 

externally, milky white on fracture, hard and brittle at ordinary 
temperatures but softened by heat. .

Identification
A. To a solution in ethanol (95 per cent) add water, the 
solution becomes milky, and the mixture is acid to litmus paper.

8. Heat 0.5 g in a dry test-tube; it melts and evolves white 
fumes, which form a white needle-shaped crystalline sublimate.

C. Heat 0.5 g in a test-tube with 5 ml of potassium 
permanganate solution; a strong odour of benzaldehyde is 
obtained with Sumatra Benzoin.

D. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 93 volumes of toluene and 
7 volumes of ethyl acetate. '

Test solution. Dissolve 2.0 g of the substance under 
examination in 100 ml of ethanol (95 percent).

Reference solution (a). A 0.05 per cent w/v solution of benzoic 
acidIPRS in chloroform.

Reference solution (b). A 0.05 per cent w/v solution of 
cinnamic acidIPRS in chloroform.

Reference solution (c). A0.05 per cent w/v solution of coniferyl 
benzoate IPRS in chloroform.

Reference solution (d). A 0.05 per cent w/v solution of 
cinnamoyl cinnamate IPRS in chloroform.

Reference solution (e). A 0.05 per cent w/v solution ofpropyl 
cinnamate IPRS in chloroform.-

Reference solution (f). A 0.05 per cent w/v solution of 
cinnamoyl benzoate IPRS in chloroform.

After development, dry the plate in air until the odour of the 
solvent .is no longer detectable and spray with anisaldehyde­
sulphuric acid reagent. Heat the plate at-110° for 5 minutes 
and examine under ultraviolet light at 254 nm. In the case of 
Sumatra Benzoin, the chromatogram, obtained with the test 
solution exhibits four intense, spots corresponding to spots 
in the chromatograms obtained with reference solution (b), 
(c), (d) and (e). In the case of Siam Benzoin, it exhibits intense 
spots corresponding to spots in the chromatograms obtained 
with reference solution (a), (c), (d) and (I).

Tests
Dammar gum. Determine by; thin-layer chromatography 
(2.4.17), coating the plate with aluminium oxide G.

Mobile phase. Amixture of 60 volumes of ether and 40 volumes 
of light petroleum (80° to 100° ).
Test solution. Dissolve by warming 0.2 g of the substance 
under examination in 10 ml of ethanol (90 per cent) and 
centrifuge.
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Apply to the plate 5 pl of the test solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air, spray with 
anisaldehyde-sulphuric acid reagent and heat at 100° to 105° 
for 5 minutes. The chromatogram does not show any 
prominent spot with an Rf value between 0.4 and 1.0.

Foreign organic maitter (2.6.1). Not more than 1.0 per cent.

Ethanol-soluble extractive. Not less than 75.0 per cent in 
Sumatra Benzoin, and not less than 90.0 per cent in Siam 
Benzoin, determined by the following method. Weigh 2 g, in 
coarse powder, in a tared extraction thimble and insert the 
thimble in a Soxhlet or other suitable continuous extraction 
apparatus. Place 0.1 g of sodium hydroxide in the receiving 
flask ofthe apparatus, extract with ethanol (95 per cent) until 
extraction is complete (about 5 hours), dry the thimble to 
constant weight at 105° and calculate the ethanol-soluble 
extractive from the increase in weight of the thimble.

Acid-insoluble ash (2.3.19). Not more than 1.0 per cent in 
Sumatra Benzoin and not more than 0.5 per cent in Siam 
Benzoin, determined on 2.0 g.

Loss on drying (2.4.19). Not more than 10.0 per cent, 
determined on 2.0 g, in coarse powder, by drying over 
phosphorus pentoxide at a pressure not exceeding 2.7 kPa for 
4 hours.

Assay. Weigh 1.25 g and boil with 25 ml of dilute ethanolic 
potassium hydroxide solution under a reflux condenser 
for 1 hour. Remove the ethanol and digest the residue with 
50 ml of hot water until diffused. Cool the liquid, add 150 ml 
of water and 1.5 g of magnesium sulphate dissolved in 
5 0 ml of water. Mix thoroughly and set aside for 10 minutes; 
Filter, wash the residue on the filter with 20 ml of water, 
acidify the combined filtrate and washings with 
hydrochloric acid and extract with successive quantities 
of 50, 40, 30, 30 and 30 ml of ether. Combine the ether 
extracts and discard the aqueous portion. Extract with 
successive quantities of 20, 20,10,10 and 10 ml of sodium 
bicarbonate solution, washing each aqueous extract with 
the same 20 ml of ether. Discard the ether layers, acidify 
the combined aqueous extracts with hydrochloric acid 
and extract with successive quantities of 30, 20, 20 and 
10 ml of chloroform, filtering each chloroform extract 
through a plug of cotton wool on which a layer of anhydrous 
sodium sulphate is placed. Evaporate the chloroform on a 
water-bath until about 10 ml remains and remove the 
remainder in a current of air stopping immediately when 
the last trace of solvent is removed. Dissolve the residue 
by warming with 10 ml of ethanol (95 per cent), previously 
neutralised to phenol red solution,, cool , and titrate with 
0.1 M sodium hydroxide using phenol red solution as 
indicator.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.01482 g of 
total balsamic acids, calculated as cinnamic acid, C9H8O2, in 
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Sumatra Benzoin and 0.01221 g of total balsamic acids, 
calculated as benzoic acid, C7H6O2, in Siam Benzoin.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Labelling. The label states whether the material is Sumatra 
Benzoin or Siam Benzoin.

Compound Benzoin Tincture
Friars’ Balsam

Benzoin, in moderately coarse powder 100 g
Prepared Storax 75 g

Tolu Balsam 25 g
Aloes, in moderately coarse powder . 20'g
Ethanol (90 per cent) sufficient to , ■ 
produce 1000ml

Macerate the Benzoin, Prepared Storax, Tolu Balsam and Aloes 
with 800 ml of Ethanol (90 per cent) in a closed vessel for not 
less than 2 days, with occasional shaking. Filter and pass 
sufficient Ethanol (90 per cent) through the filter to produce 
the required volume.

Compound Benzoin Tincture contains not less than 4.5 per 
cent w/v of total balsamic acids, calculated as cinnamic acid, 
QH8O2.

Category. Topical protectant; expectorant and comforting by 
steam inhalation in acute laryngitis.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. , . ..

Mobile phase. A mixture of 93 volumes of toluene and 
7 volumes of ethyl acetate.

Test solution. Dilute 1 ml of the tincture with 4 ml of ethanol 
(95 per cent). (The chromatographic profile may vary 
depending on the variety of Benzoin used).

Reference solution (a). A 0.05 per cent w/v solution of benzoic 
acid IPRS in chloroform; -

Reference solution (b). A 0.05 per cent w/v solution of 
cinnamic acidIPRS in chloroform.

Reference solution (c).A. 0.05 per cent w/v solution of coniferyl 
benzoate IPRS in chloroform.

Reference solution (t/). A 0:05; per cent w/v solution of 
cinnamoyl cinnamate IPRS in chloroform.

Reference solution (e). A 0.05 per cent w/v solution of propyl 
cinnamate IPRS in chloroform; -

. ::: ■ j
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Reference solution (f). A 0.05 per cent w/v solution of 
cinnamoyl benzoate IPRS in chloroform.

Apply to r^e plate ,Ltl of each solution. After development, 
dry the plate in air until the odour of the solvent is no longer 
detectable and spray with anisaldehyde-sulphuric acid 
reagent. Heat the plate at 110° for 5 minutes and examine 
under ultraviolet light at 254 nm. In the case of Sumatra Benzoin, 
the chromatogram obtained with the test solution exhibits 
four, intense spots corresponding to spots in the 
chromatograms obtained with reference solution (b), (c), (d) 
and (e). In the case of Siam Benzoin, it exhibits intense spots 
corresponding to spots in the chromatograms obtained with 
reference solution (a), (c), (d) and (f).

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 93 volumes of toluene and 
7 volumes of ethyl acetate.

Test solution. Dilute 1 ml ofthe tincture with 4 ml of ethanol 
(95 per cent).

Reference solution. A 0.05 per cent w/v solution of styrene 
IPRSin chloroform.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air until the odour of the solvent is no longer 
detectable and spray with anisaldehyde-sulphuric acid 
reagent. Heat the plate at 11'0° for 5 minutes and examine 
under ultraviolet light at 254 nm. The chromatogram obtained 
with the test solution exhibits an intense spot corresponding 
to the spot in the chromatogram obtained with the reference 
solution (Prepared Storax).

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 93 volumes of toluene and 
7 volumes of ethyl acetate.

Test solution. Dilute 1 ml ofthe tincture with 4 ml of ethanol 
(95 per cent).

Reference solution (a). A 0.05 per cent w/v solution of benzoyl 
benzoate IPRS in chloroform.

Reference solution (b). A 0.05 per cent w/v solution of benzoyl 
cinnamate IPRS in chloroform.

Reference solution (c). A 0.05 per cent w/v solution of eugenol 
IPRS in chloroform.

Reference solution ftp. A 0.0 5 per cent w/v solution of vanillin 
IPRS in chloroform.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air until the odour of the solvent is no longer 
detectable and spray with anisaldehyde-sulphuric acid 
reagent. Heat the plate at 110° for 5 minutes and examine in 
ultraviolet light at 254 nm. The chromatogram obtained with 

the test solution exhibits spots corresponding to the spots in 
the chromatogram obtained with reference solutions, (a), (b), 
(c) and (d) (Tolu Balsam).

D. Carry out the method for thin-layer chromatography (2.4.17), 
coating the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of ethyl acetate, 
13.5 volumes of methanol and 10 volumes of water.

Test solution. Dilute 1 ml ofthe tincture with 4 ml of ethanol 
(95 per cent).

Reference solution. A 0.5 per cent w/v solution of barbaloin 
IPRS in methanol.

Apply to the plate 50 pl of each solution as bands 20 mm long 
and not more than 3 mm wide. Allow the mobile phase to rise 
10 cm. Dry the plate in air until the odour of the solvent is no 
longer detectable, spray with a 10 per cent w/v solution of 
potassium hydroxide in methanol and examine in ultraviolet 
light at 365 nm. The chromatogram obtained with the test 
solution exhibits a yellow fluorescent band corresponding to 
the band obtained in the chromatogram obtained with the 
reference solution and a light blue fluorescent band with a 
lower Rf value due to aloesine. Heat the plate at 110°. for 
5 minutes; a violet fluorescent band just below the band 
corresponding to barbaloin may also be seen in the 
chromatogram obtained with the test solution (Aloes).

Tests
Weight per ml (2.4.29). 0.870 g to 0.885 g.

Ethanol content. 70.0 to 77.0 per cent v/v, determined by 
Method II (2.3.45).

Total solids. Not less than 13.5 per cent w/v, determined on 
1 ml by drying in an oven at 105° for 4 hours.

Assay. Evaporate 10 ml to a thick consistency on a water­
bath. Boil the residue with 25 ml of ethanolic potassium 
hydroxide solution under a reflux condenser for 1 hour. 
Remove the ethanol and digest the residue with 50 ml of hot 
water until diffused. Cool the liquid, add 150 ml of water and 
1.5 g of magnesium sulphate dissolved in 50 ml of water. Mix 
thoroughly and set aside for 10 minutes. Filter, wash the residue 
on the filter with 20 ml of water, acidify the combined filtrate 
and washings with hydrochloric acid and extract with 
successive quantities of 50, 40, 30, 30 and 30 ml of ether. 
Combine the ether extracts and discard the aqueous portion. 
Extract with successive quantities of20,20,10,10 and 10 ml of 
sodium bicarbonate solution, washing each aqueous extract 
with the same 20 ml of ether. Discard the ether layers, acidify 
the combined aqueous extracts with hydrochloric acid and 
extract with successive quantities of 30, 20, 20 and 10 ml of 
chloroform, filtering each chloroform extract through a plug 
of cottonwool on which a layer of anhydrous sodium sulphate 
is placed. Evaporate the chloroform on a water-bath until about
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10 ml remains and remove the remainder in a current of air 
stopping immediately when the last trace of solvent is 
removed. Dissolve the residue by warming with 10 ml of 
ethanol (95 per cent), previously neutralised to phenol red 
solution, cool and titrate with 0.1 M sodium hydroxide using 
phenol red solution as indicator.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01482 g of 
total balsamic acids, calculated as cinnamic acid, C9n8O2.

Storage. Store protected from light in tightly-closed containers 
and avoid exposure to direct sunlight and to excessive heat.

Labelling. The label states that it is flammable.

Hydrous Benzoyl Peroxide

C14H10O4 Mol. Wt. 242.2
Hydrous Benzoyl Peroxide is dibenzoyl peroxide.

Hydrous Benzoyl Peroxide contains not less than 70.0 per 
cent and not more than 77.0 per cent of C(4Hi0O4.

Category. Antiacne.

Description. A white or almost white, granular or amorphous 
powder.

Identification
NOTE — It loses water rapidly on exposure to air with a risk 
of explosion. Mix the entire, sample thoroughly before 
carrying out the following tests.

Test A, C and D may be omitted if B is carried out.

A. When examined in the range of250 nm to 300 nm (2.4.7), a 
0.008 per cerit w/v solution in ethanol (95per cent) shows an 
absorption maxima at about 274 nm and shoulder at about 282 
nm and when examined in the range bf 220 nm to 250 nm 
(2.4.7), a 0.0008 per cent w/v solution in ethanol (95per cent) 
shows an absorption maxima at about 235 nm.

B. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzoyl 
peroxide IPRS or.with the reference spectrum of. benzoyl 
peroxide.

C. Weigh 25 mg, dissolve in 2 ml ofacetowe, add 1 ml of 1.0 per 
cent solution of diethylphenylenediamine sulphate and mix; 
a red colour develops which quickly darkens and becomes 
dark violet within 5 minutes. Oh heating, a gas is evolved and 
the solution becomes red.

D. To 1 g add 5 ml of ethanol (96 per cent), 5 ml of dilute 
sodium hydroxide solution and 10 ml of water. Boil the mixhire 
under reflux for 20 minutes and cool. The solution gives 
reaction (C) of benzoates (2.3.1).

Tests
Acidity. Dissolve a quantity ofthe substance under examination 
containing 1 g benzoyl peroxide in 25 ml. of acetone, add 75 ml 
of water and filter. Wash the residue with two quantities, each 
of 10 ml of water. Combine the filtrate and the washings and 
add 0.25 ml ofphenolphthalein solution as indicator. Titrate 
with 0.1 Msodium hydroxide to a pink colour; not more than 
1.25 ml of 0.1 M sodium hydroxide is required for 
neutralisation. Carry out a blank test.

Related substances. Determine by liquid chromatography 
(2.4.14),

NOTE — Prepare the solutions immediately before use.

Test solution. Dissolve a quantity of the substance under 
examination containing 0.1g benzoyl peroxide in acetonitrile 
and dilute to 50.0 ml with acetonitrile.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile. Further dilute 1.0 ml ofthe solution 
to 10.0 ml with acetonitrile.

Reference solution, (b). A 0.003 per, cent w/v solution of 
benzoic acid in the mobile, phase.

Reference solution (c). A 0.0005 per cent: w/v solution of ethyl 
benzoate in the mobile phase.

Reference solution (d). A 0.0005 per cent w/v solution of 
benzaldehyde in the mobile phase.

Reference solution (e). Dissolve 30 mg each of benzoic acid 
and benzaldehyde in the mobile phase and dilute to 100.0 ml 
with the mobile phase. Further dilute 1.0 ml of the solution to 
10.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (10 pm),

- mobile phase: a mixture of 0.1 ml of glacial acetic acid, 
50 volumes of water and 50 volumes of acetonitrile,

- flow rate: 1ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 20 pl.

Name Relative 
. retention time _

Benzoic acid 0.15
Benzaldehyde . 0.2
Ethyl benzoate 0.4
Benzoyl peroxide (Retention time: 
about 28.4 minutes) 1.0 ___
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Inject reference solution (e). The test is not valid unless the 
resolution between the peaks corresponding to benzoic acid 
and benzaldehyde is not less than 6.0.

Inject reference solution (a), (b), (c), (d) and the test solution. 
Run the chromatogram twice the retention time of the principal 
peak'for test solution. In the chromatogram obtained with the 
test solution, the area of any peak corresponding to 
benzaldehyde is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) (0.25 
per cent), the area of peak corresponding to benzoic acid is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.5 per 
cent), the area of peak corresponding to ethyl benzoate is not 
more than the area ofthe principal peak in the chromatogram 
obtained with reference solution (c) (0.25 per cent) and the 
area of any other secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent). Ignore any peak with an area less 
than 0.2 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.02 per cent).

Chlorides (2.3.12). Dissolve a quantity of the substance under 
examination containing 0.5 g of benzoyl peroxide in 15 ml of 
acetone, add, while stirring, 50 ml of 0.05 Mnitric acid. Allow 
to stand for 10 minutes and filter. Wash the residue with 2 
quantities, each of 10 ml, of 0.05 M nitric acid. Combine the 
filtrate and the washings and dilute to 100 ml with 0.05 M 
nitric acid. Dilute 12.5 ml ofthe solution to 15.0 ml with water. 
The solution complies with the limit test for chlorides (0.4 per 
cent).

Water (2.3.43). Not less than 20.0 per cent, determined on 5.0 ml 
of 2.5 percent w/v solution of sample in dimethylformamide 
and using a mixture of 20.0 ml of anhydrous methanol and 3.0 
ml of 10.0 per cent w/v .solution of potassium iodide in 
dimethylformamide in titration vessel instead of methanol.

Assay. Dissolve 2.5 g of substance under examination 
immediately before use in 75 ml of dimethylformamide and 
dilute to 100.0 ml with the dimethylformamide.

To 5.0 ml of the solution, add 20 ml of acetone and 3 ml of 
potassium iodide solution prepared by dissolving 500 g of 
potassium iodide in 1000 ml of water. Mix and allow to stand 
for 1 minute. Titrate with 0.1 M sodium thiosulphate, using 
1 ml of starch solution added towards the end ofthe titration 
as indicator.

1 ml of 0.1 M sodium thiosulphate is equivalent to 0.01211 g 
0fC14H10O4.

Storage. Store protected from light in a container that has 
been treated to reduce static discharge and that has a device 
for release of excess pressure, at a temperature between 
2°to8°.

Benzoyl Peroxide Cream
Benzoyl Peroxide Cream contains Hydrous Benzoyl Peroxide 
in a suitable basis.

Benzoyl Peroxide Cream contains not less than 90.0 per cent 
and not more than 110.0 per cent of anhydrous benzoyl 
peroxide, CI4H|0O4.

Usual strength. lOpercentw/w.

Identification
Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica GF254.

Mobile phase. A mixture of 1 volume of glacial acetic acid, 
2 volumes of dichloromethane and 50 volumes of toluene.

Test solution. Disperse a quantity of the cream containing 50 
mg of anhydrous Benzoyl Peroxide with 10 ml of chloroform 
and filter.

Reference solution. A 0.5 per cent w/v solution of benzoyl 
peroxide in chloroform.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the cream containing 
0.1 g of anhydrous Benzoyl Peroxide in 25 ml of acetonitrile 
and dilute to 50.0 ml with water, filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (6). A 0.02 per cent w/v solution of benzoic 
acid in the mobile phase.

Reference solution (c). A 0.002 per cent w/v solution of ethyl 
benzoate in the mobile phase.

Reference solution (d). A 0.002 per cent w/v solution of 
benzaldehyde in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 1 volume of glacial acetic 

acid, 500 volumes of acetonitrile and 500 volumes of 
water,

- flow rate: 1 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 20 pl.
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Inj ect reference solution (a), (b), (c), (d) and the test solution. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to benzoic acid is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (10.0 per cent), the area of any peak 
corresponding to ethyl benzoate is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent), the area of any peak corresponding 
to benzaldehyde is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(d) (1.0 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent).

Other tests. Comply with the tests stated under Creams.

Assay. Disperse a quantity of the cream containing 
0.25 g of anhydrous Benzoyl Peroxide with 50 ml of acetone 
and dilute to 100.0 ml with acetone. To 10 ml, add 25 ml of a 
20 per cent w/v solution ofpotassium iodide, mix, stopper the 
flask and allow to stand for 15 minutes protected from light. 
Add 25 ml of acetone and titrate with 0.01 M sodium 
thiosulphate using starch mucilage as indicator added 
towards the end of the titration. Repeat the operation without 
the cream. The difference between the titrations represents 
the amount of sodium thiosulphate required:

1 ml of 0.01 M sodium thiosulphate is equivalent to 
0.001211 g of C14Hl0O4.

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of anhydrous benzoyl peroxide.

Benzoyl Peroxide Gel
Benzoyl Peroxide Gel is a solution of Hydrous Benzoyl Peroxide 
in a suitable water- soluble basis..

Benzoyl Peroxide Gel contains not less than 90.0 per cent and 
not more than 110.0 per cent of anhydrous benzoyl peroxide, 
C14H10O4,

Usual strengths. 2.5 per cent w/v; 5 per cent w/v; 10 per cent 
w/v.

Identification

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254.

Mobile phase. A mixture of 1 volume of glacial acetic acid, 
2 volumes of dichloromethane and 50 volumes of toluene.

Test solution. Disperse a quantity of the gel containing 
50 mg of anhydrous Benzoyl Peroxide with 10 ml of chloroform 
and filter.

Reference solution. A 0.5 per cent w/v solution of benzoyl 
peroxide in chloroform.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the gel containing 0.1 g 
of anhydrous Benzoyl Peroxide in 25 ml of acetonitrile and 
dilute to 50.0 ml with water, filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (b). A 0.02 per cent w/v solution of benzoic 
acid in the mobile phase.

Reference solution (c). A 0.002 per cent w/v solution of ethyl 
benzoate in the mobile phase.

Reference solution (d). A 0.002 per cent w/v solution of 
benzaldehyde in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 0,. 1 ml of glacial acetic acid, 

50 volumes of acetonitrile and 50 volumes of water,
- ■ flow rate: 1 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 20 pl.

Inject reference solution (a), (b), (c), (d) and the test solution. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to benzoic acid is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (10.0 per cent), the area of any peak 
corresponding to ethyl benzoate is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent), the area of any peak corresponding 
to benzaldehyde is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(d) (1.0 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent).

Other tests. Comply with the tests stated under Gels.

Assay. Disperse a quantity of the gel containing 0.25 g of 
anhydrous Benzoyl Peroxide with 50 ini of acetone and dilute 
to 100.0 ml with acetone. To 10 ml, add 25 ml of a 20 per cent 
w/v solution of potassium iodide, mix, stopper the flask and 
allow to stand for 15 minutes protected from light. Add 25 ml 
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of -acetone and titrate with 0.01 M sodium thiosulphate using 
starch mucilage as indicator added towards the end of 
titration. Repeat the operation without gel. The difference 
between the titrations represents the amount of sodium 
thiosulphate required.

1 ml of 0.01 M sodium thiosulphate is equivalent to 
0.001211 g of C14Hio04.
Labelling^ The quantity of active ingredient is stated in terms 
of the equivalent amount of anhydrous benzoyl peroxide.

Benzyl Alcohol

ch2oh

C,HSO Mol. Wt. 108.1

Benzyl Alcohol contains not less than 98.0 per cent and not 
more than 100.5 percent ofC7H8O.

Category. Local anaesthetic; disinfectant.

Description. Clear, colourless, oily liquid.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzyl alcohol 
IPRS or with the reference spectrum of benzyl alcohol.

Tests

Appearance of solution. A 1.0 per cent v/v solution is clear 
(2.4.1), colourless and oily liquid (2.4.1).

Peroxide value (2.3.35). Not more than 5.0.

Wt. per ml (2.4.29). 1.04 g to 1.05 g.

Refractive index (2.4.27). 1.536to 1.542.

Acid Value (2.3.23). Not more than 0.5.

Related substances. Determine by gas chromatography 
(2.4.13).

Test solution. The substance under examination.

Reference solution (a). Dissolve 0.1 g.of ethylbenzene in 
10.0 ml of the test solution. Dilute 2.0 ml of the solution to 
20.0 ml with the test solution. ,

Reference solution (b). Dissolve 2.0 g of dicyclohexyl in 
10.0 ml of the test solution. Dilute 2.0 ml of the solution to 
20.0 ml with the test solution.

Reference solution (c). Dissolve 0.75 g of benzyl alcohol 
impurity A (benzaldehyde) and 0.5 g.of benzyl alcohol 
impurity B (cyclohexyl-methanol) in 25.0 ml of the test 
solution. Add 1.0 ml of the solution to a mixture of 2.0 ml of 
reference solution (a) and 3.0 ml of reference solution (b) and 
dilute to 20.0 ml with the test solution.

Reference solution (d). Dissolve 0.2:5 g of benzaldehyde and 
0.5 g of cyclohexylmethanol in 25.0 ml of the test solution. 
Add 1.0 ml of the solution to a mixture of 2.0 ml of reference 
solution (a) and 2.0 ml of reference solution (b) and dilute to 
20.0 ml with the test solution.

Chromatographic system
- a capillary column 30 m x 0.32 mm, packed with fused

silica coated with macrogol 20000 (film thickness
0.5 pm), 

- temperature:
column time temperature

(min.) (°)
0-34 50-220

34-69 220
- inlet port: 200° and detector. 310°,
- flame ionization detector,
- linear velocity: 25 cm/second, using nitrogen as the 

carrier gas,

NOTE — Benzyl alcohol not intended for parenteral use.

Inject 0.1 pl reference solution (c). The relative retention time 
with reference to benzyl alcohol for ethyl benzene is about 
0.28, for dicyclohexyl is about 0.59, for benzyl alcohol impurity 
A is about 0.68 and for benzyl alcohol impurity B is about 0.71. 
The test is not valid unless the resolution between the peaks 
due to benzyl alcohol impurityAand benzyl alcohol impurity 
B is not less than 3.0.

If any peaks in the chromatogram obtained with the test 
solution have the same retention time as the peaks due to 
ethyl benzene or dicyclohexyl, subtract the areas of any such 
peaks from the peak areas at these retention times in the 
chromatograms obtained with reference solution (c) or (d) 
(corrected peak areas of ethyl benzene and dicyclohexyl). Any 
such peaks in the chromatogram obtained with the test solution 
are to be included in the assessments for the sum of other 
peaks.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak corresponding to benzyl alcohol impurity A 
is not more than the area of the peak due to benzyl alcohol 
impurity A in the chromatogram obtained with reference 
solution (c) (0.15 per cent). The area of secondary peak 
corresponding to benzyl alcohol impurity B is not more than 
the area of the peak due to benzyl alcohol impurity B in the 
chromatogram obtained with reference solution (c) (0.1 per 
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cent). The sum ofthe areas of all other secondary peaks with, 
relative retention time less than benzyl alcohol is not more 
than 4 times the .area of the peak due to ethylbenzene in the 
chromatogram obtained with reference solution (c) (0.04 per­
cent). The sum of the areas of all other secondary peaks with 
relative retention time more than benzyl alcohol is not more 
than the area of the peak due to dicyclohexyl in the 
chromatogram obtained with reference solution (c) (0.3 per 
cent). Ignore any peak with an area less than 0.01 times the 
area of the peak due to ethylbenzene in the chromatogram 
obtained with reference solution (c) (0.0001 per cent).

NOTE — Benzyl alcohol intended for parenteral use.

Inject 0.1 pl reference solution (d). The relative retention time 
with reference to benzyl alcohol for ethyl benzene is about 
0.28, for dicyclohexyl is about 0.59, for benzyl alcohol impurity 
A is about 0.68 and for benzyl alcohol impurity B is about 0.71. 
The test is not valid unless the resolution between the peaks 
due to benzyl alcohol impurity Aand benzyl alcohol impurity 
B is not less than 3.0.

Inject reference solution (d) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak corresponding to benzyl alcohol impurity A 
is not more than the area of the peak due to benzyl alcohol 
impurity A in the chromatogram obtained with reference 
solution (d) (0.05 per cent). The area of secondary peak 
corresponding to benzyl alcohol impurity B is not more than 
the area of the peak due to benzyl alcohol impurity B in the 
chromatogram obtained with reference solution (d) (0.1 per 
cent). The sum of the areas of all other secondary peaks with 
relative retention time less than benzyl alcohol is not more 
than twice the area of the peak due to ethylbenzene in the 
chromatogram obtained with reference solution (d) (0.02 per 
cent). The sum ofthe areas of all other secondary peaks with 
relative retention time more than benzyl alcohol is not more 
than the area of the peak due to dicyclohexyl in the' 
chromatogram obtained with reference solution (d) (0.2 per 
cent). Ignore any peak with an area less than 0.01 times the 
area of the peak due to ethylbenzene in the chromatogram 
obtained with reference solution (d) (0.0001 per cent).

Residue on evaporation. Not more than 0.05 per cent.

After ensuring that the substance under examination complies 
with the test for peroxide value, evaporate 10.0 g of Benzyl 
Alcohol, on a hot plate at a temperature not exceeding 200°. 
Ensure that the substance under examination does not boil 
during examination and dry the residue at 200° for 1 hour. Cool 
in a desiccator and weigh.

Assay. To 1.5 g add 25 ml of a mixture of 1 volume of acetic 
anhydride and 7 volumes of pyridine and heat on a water­
bath for thirty minutes. Cool, add 25 ml of water, and titrate 
with 1 M sodium hydroxide, using phenolphthalein solution 
as indicator. Repeat the operation without the substance under 

examination; the difference between the titrations represents 
the amount of alkali required by the benzyl alcohol.

1 ml of 7 M sodium hydroxide is equivalent to 0.1081 g of
c7h8o. '
Storage. Store protected from light and moisture.

Labelling. The label states, where appropriate, the contents 
are intended for use in the manufacture of parenteral 
preparations.

Benzyl Benzoate

C14H12O2 Mol. Wt. 212.2

Benzyl Benzoate is the benzyl ester of benzoic acid.

Benzyl Benzoate contains not less than 99.0 per cent and not 
more than 100.5 per cent w/w of Ci4H12O2.

Category. Anti-parasitic (for topical treatment of scabies).

Description. Colourless crystals or a clear, colourless, oily 
liquid.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzyl benzoate 
IPRS or with the reference spectrum of benzyl benzoate.

Tests

Congealing temperature (2.4.10). Not below 17.0°.

Relative density (2.4.29). 1.113 to 1.118.

Refractive index (2.4.27): 1.568 to 1.570.

Sulphated ash (2.3.18). Not more than 0.1 per cent,

Assay. Boil a convenient quantity of ethanol (95 per cent) 
thoroughly to expel carbon dioxide and neutralise to 
phenolphthalein solution. Weigh 2 g of the substance under 
examination, dissolve in 5 ml of the neutralised ethanol 
contained in a hard-glass flask and neutralise the free acid in 
the solution with 0.5 M ethanolic potassium hydroxide using 
0.2 ml of phenolphthalein solution as indicator. Add 
40 ml of 0.5 Methanolic potassium hydroxide and boil under 
a reflux condenser on a water-bath for: 1 hour. A.dd 20 ml of 
water and titrate the excess of alkali; with 0.5 Mhydrochloric 
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acid using a further 0.2 ml of phenolphthalein solution as 
indicator. Repeat the operation without the substance under 
examination. The difference between the titrations represents 
the alkali required to saponify the benzyl benzoate.

1 ml of 0.5 Methanolic potassium hydroxide is equivalent to 
0.1061 g of Ci4Hi2O2.
Storage. Store protected from light and air in well-filled 
containers.

Benzyl Benzoate Application
Benzyl Benzoate Application contains 25 per cent w/w of 
Benzyl Benzoate in a suitable oil-in-water emulsified base.

Benzyl Benzoate Application contains not less than 22.5 per 
cent and not more than 27.5 per cent w/w of benzyl benzoate, 
C|4Hi2C>2-

Assay. Dissolve 8.0 g in 10 ml of ethanol (95 per cent) 
previously neutralised with 0.1 Msodium hydroxide contained 
in a hard-glass flask and neutralise the free acid in the solution 
with 0.5 M ethanolic potassium hydroxide using 0.2 ml of 
phenolphthalein solution as indicator. Add 40 ml of 0.5 M 
ethanolic potassium hydroxide and boil under a reflux 
condenser on a water-bath for 1 hour. Add 20 ml of water and 
titrate the excess of alkali with 0.5 Mhydrochloric, acid using 
a further 0.2 ml of phenolphthalein solution as indicator. 
Repeat the operation without the substance under examination. 
The difference between the titrations represents the alkali 
required to saponify the benzyl benzoate.

1 ml of 0.5 Methanolic potassium hydroxide is equivalent to 
0.1061 gofC14H12O2.

Labelling. The label states that the contents should be shaken 
before use.

Benzylpenicillin Potassium
Penicillin G Potassium

0 HI COOK 
uVn \ -cH3 
” I XCH

1 o °
H H

c16h17kn2o4s Mol. Wt 372.5

Benzylpenicillin Potassium is potassium (67?)-6-(2- pheriyl- 
acetamido)penicillanate, produced by the growth of certain 
strains of Penicillium notatum or related organisms,, or 
obtained by any other means.

Benzylpenicillin Potassium contains not less than 96.0 per 
cent and not more than 100.5 per cent of penicillins, calculated 
as Ci6Hi7KN2O4S on the dried basis.

Category. Antibacterial.

Description. A white or almost white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzylpenicillin 
potassium IPRS or with the reference spectrum of 
benzylpenicillin potassium.

B. It gives reaction (A) of potassium salts (2.3.1).

Tests
pH (2.4.24). 5.5 to 7.5, determined in a 10.0 per cent w/v solution.

Specific optical rotation (2.4.22). + 270.0° to + 300.0°, 
determined in a 2.0 per cent w/v solution in carbon dioxide- 
free water.

Light absorption (2.4.7). Dissolve 94 mg in sufficient water to 
produce 50.0 ml. Measure the absorbance of the solution at 
about 325 nm, at about 280 nm and at the maximum at about 
264 nm, diluting the solution, if necessary, for the measurement 
at the maximum at about 264 nm. Absorbances at about 
325 nm and 280 nm, not more than 0.10 and that at the maximum 
at about 264 nm,. calculated on the basis of the.undiluted 
solution (0.188 per cent w/v), 0.80 to 0.88.

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay.

Inject reference solution (d) and elute isocratically using the 
chosen mobile phase. Inject test solution (b) and start the 
elution isocratically. Immediately after elution of the 
benzylpenicillin peak start the following gradient:

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 70 30
20 0 100
35 0 100
50 70 30

Inject water and use the same elution pattern to obtain a blank. 
In the chromatogram obtained with test solution (b) the area 
of any peak, other than the principal peak, is not greater than 
the area of the principal peak in the chromatogram obtained 
with reference solution (d) (1.0 per cent).

Loss oh drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

NOTE—Prepare the solutions immediately before use.
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Test solution (a). Dissolve 50 mg of the substance under 
examination in water and dilute to 50.0 ml with the same solvent.

Test solution (b). Dissolve 80 mg of the substance under 
examination in water and dilute to 20.0 ml with the. same 
solvent.

Reference solution (a). Dissolve 50 mg of benzylpenicillin 
potassium IPRS in water and dilute to 50.0 ml with the same 
solvent.

Reference solution (b). Dissolve 10 mg of benzylpenicillin 
potassium IPRS and 10 mg ofphenylacetic acidIPRS in water 
and dilute to 50.0 ml with the same solvent.

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with water. Dilute 1.0 ml ofthe solution to 50.0 ml 
with the same solvent.

Reference solution (d). Dilute 4.0 ml of reference solution (a) 
to 100.0ml with water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 10 volumes of a 68 g per 

litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 30 volumes of methanol 
and 60 volumes of water,

B. a mixture of 10 volumes of a 68 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 40 volumes oi water and 
50 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

Equilibrate the column with a mobile phase ratio A:B of70:30. 

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is at least 6.0 
(if necessary, adjust the ratio A:B ofthe mobile phase) and the 
capacity factor for the second peak (benzylpenicillin) is 4.0 to 
6.0.

Inject reference solution (c). Adjust the system to obtain a 
peak with a signal-to-noise ratio of at least 3.

Inject test solution (a) and reference solution (a).

Calculate the content of benzylpenicillin potassium.

Benzylpenicillin Potassium intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following, additional 
requirement.

Bacterial endotoxins (2.2,3). Not more than 0.16 Endotoxin 
Unit per mg.

Benzylpenicillin Potassium intended for use in the 
manufacture of parenteral preparations without a further 
appropriate sterilisation procedure complies with the 
following additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture at a temperature not 
exceeding 30°. If it is intended for use in the manufacture of 
parenteral preparations, the container should be sterile and 
sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of parenteral preparations.

Benzylpenicillin Sodium
Penicillin G Sodium

COONa

°Yjn'5<ckj
H H

C16H„N2NaO4S Mol. Wt 356.4

Benzylpenicillin Sodium is sodium (6??)-6-(2- 
phenylacetamido) penicillanate, produced by the growth of 
certain strains of Penicillium notatum or related organisms, 
or obtained by any other means.

Benzylpenicillin Sodium contains not less than 96.0 per cent 
and not more than 100.5 per cent of penicillins, calculated as 
C16H17N2NaO4S on the dried basis.

Category. Antibacterial.

Description. Awhite or almost white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzylpenicillin 
sodium IPRS or with the reference spectrum of benzylpenicillin 
sodium.

B. It gives reaction (A) of sodium salts (2.3.1).

Tests
pH (2.4.24). 5.5 to 7.5, determined in a 10.0 per cent w/v solution.

Specific optical rotation (2.4.22). + 285° to + 310°, determined 
in a 2.0 per cent w/v solution in carbon dioxide-free water.

Light absorption (2.4.7). Dissolve 90 mg in sufficient water to 
produce 50.0 ml: Measure the absorbance of the solution at 
about 325 nm, at about 280 nm and at the maximum at about 
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264 nm, diluting the solution, if necessary, for the measurement 
at about 264 nm. Absorbances at about 325 nm and 280 nm, 
not more than 0.10 and that at the maximum at about 264 nm, 
calculated on the basis of the undiluted solution. (0.18 per 
cent w/v), 0.80 to 0.88.

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay.

Inject reference solution (d) and elute isocratically using the 
chosen mobile phase.. Inject test solution (b) and start the 
elution isocratically. Immediately after elution of the 
benzylpenicillin peak start the following gradient:

Time Mobile phase A Mobile phase B
(in min.). (per cent v/v) (per cent v/v)

0 70 30

20 0 100

35 0 100
50 70 30

Inject water and use the same elution pattern to obtain a blank. 
In the chromatogram obtained with test solution (b) the area 
of any peak, other than the principal peak, is not greater than 
the area of the principal peak in the chromatogram obtained 
with reference solution (d) (1.0 per cent).

Loss on drying (2.4.19). Not more than 1.0 percent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography, (2.4.14).

NOTE—Prepare the solutions immediately before use.

Test solution (a). Dissolve 50.0 mg of the substance under 
examination in water and dilute to 50.0 ml with water.

Test solution (b). Dissolve 80.0 mg of the substance under 
examination in water and dilute to 20.0 ml with water.

Reference solution (a). Dissolve 50.0 mg of benzylpenicillin 
sodium IPRS in water and dilute to' 50.0 ml with water.

Reference solution (b). Dissolve . 10 mg of benzylpenicillin 
sodium IPRS and 10 mg of phenylacetic acid IPRS in water 
and dilute to 50.0 ml with water.

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0.ml with water. Dilute 1.0 ml ofthe solution to 50.0 ml 
with water.

Reference solution (^.’Dilute 4.0 ml of reference solution (a) 
to 100.0 ml with water.
Chromatographic system

- a stainless steel a column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: A. a mixture of 10 volumes of a 68. g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 30 volumes of methanol 
and 60 volumes of water,

B. a mixture of 10 volumes of a 68 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 40 volumes of water and 
50 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 20 p.1.

Equilibrate the column with a mobile phase ratio A:B of 
70:30.

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is. at least 6.0 
(if necessary, adjust the ratio A:B of the mobile phase) and the 
capacity factor for the second peak (benzylpenicillin) is 4.0 to 
6.0.

Inject reference solution (c). Adjust the system to obtain a 
peak with a signal-to-noise ratio of at least 3.

Inject reference solution (a) and test solution (a). ■

Calculate the content of Ci6Hi7N2NaO4S.

Benzylpenicillin Sodium intendedfor use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.16 Endotoxin 
Unit per mg.

Benzylpenicillin Sodium intended for use in the manufacture 
of parenteral preparations without a further appropriate 
sterilisation procedure complies with the following 
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture at a temperature not 
exceeding 30°. If it is' intended for use in the manufacture of 
parenteral preparations, the container should be sterile and 
sealed so as to exclude micro-organisms.-

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of parenteral preparations.

Benzylpenicillin Injection
Penicillin G Injection

Benzylpenicillin Injection is a sterile material consisting of 
Benzylpenicillin Potassium or Benzylpenicillin Sodium with or 
without buffering agents and other excipients. It is filled in a 
sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Inj ections, immediately before use.
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BENZOYLPENICILLIN INJECTION IP 2022

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Usual strengths. The equivalent of 150 mg (250,000 Units), 
300 mg (500,000 Units) and 600 mg (1,000,000 Units) of 
Benzylpenicillin.

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Benzylpenicillin Injection contains not less than 95.0 per cent 
and not more than 110.0 per cent of the stated amount of 
penicillins, calculated as Ci6Hi8NaO4S.

Description. A white or almost white crystalline powder.

The contents of the sealed container comply with the 
requirements, stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with benzylpenicillin 
potassium IPRS or. with the reference spectrum of 
benzylpenicillin potassium.

or
Compare the spectrum with that obtained with benzylpenicillin 
sodium IPRS or with the reference spectrum of benzylpenicillin 
sodium.

B. It gives reaction (A) of potassium salts or sodium salts 
(2.3.1).

Tests
pH (2.4.24). 5.5 to 7.5, determined in a lO.Oper cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay.

Inject reference solution (d) and elute isocratically using the 
chosen mobile phase. Inject test solution (b) and start the 
elution isocratically. Immediately after elution of the 
benzylpenicillin peak start the following gradient:

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 70 30
20 0 100
35 0 . 100
50 70 . 30

Inject reference solution (d) and test solution (b). In the 
chromatogram obtained with test solution (b), the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution, (d) 
(l.Opercent).

Bacterial endotoxins (2.2.3). Not more than 0.16 Endotoxin 
Unit per mg.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography, (2.4.14).

NOTE—Prepare the solutions immediately before use.

Determine the weight of the contents of 10 containers.

Test solution (a). Dissolve 50 mg of the mixed contents of the 
10 containers in water and dilute to 50.0 ml with water.

Test solution (b). Dissolve 80 mg of the substance under 
examination in water and dilute to 20.0 ml with water.

Reference solution (a). Dissolve 50 mg of benzylpenicillin 
sodium IPRS in water and dilute to 50.0 ml with water.

Reference solution (b). Dissolve 10 mg of benzylpenicillin 
sodium IPRS and 10 mg of phenylacetic acid IPRS in water 
and dilute to 50.0 ml with water.

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with water. Dilute 1.0 ml of the solution to 50.0 ml 
with water.

Reference solution (d). Dilute 4.0 ml of reference solution (a) 
to 100.0 ml with water.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: A. a mixture of 10 volumes of a 68 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 30 volumes of methanol 
and 60 volumes of water,

B. a mixture of 10 volumes of a 68 g per 
litre solution of potassium dihydrogen phosphate 
adjusted to pH 3.5 with a 500 g per litre solution of 
dilute orthophosphoric acid, 40 volumes of water and 
50 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

Equilibrate the column with a mobile phase ratio A:B of70:30. 
Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is at least 6.0 
(if necessary, adjust the ratio A:B of the mobile phase) and the 
capacity factor for the second peak (benzylpenicillin) is 4.0 to 
6.0.
Inject reference solution (c). Adjust, the system, to obtain a 
peak with a signal-to-noise ratio of at least 3..............

Inject reference solution (a) and test solution (a),
Calculate the content of benzylpenicillin sodium in the 
injection.
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1 mg of C16H17N2NaO4S is equivalent to 0.9383 mg of 
CI6Hl8N2O4S.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling- The label states (1) whether the contents are 
Benzylpenicillin Potassium or Benzylpenicillin Sodium; (2) the 
name of any added buffering agents.

Betahistine Hydrochloride
Betahistine Dihydrochloride

H

|| Y CH3 >2HC[

C8H12N2,2HC1 Mol. Wt. 209.1

Betahistine Hydrochloride is W-methyl-2-(2-pyridyl) 
ethylamine dihydrochloride.

Betahistine Hydrochloride contains not less than 98.5 per cent 
and not more than 102.0 per cent of CSHI2N2,2HC1, calculated 
on the dried basis.

Category. Antihistaminic.

Description. A white to off-white, crystalline powder; sometimes 
clumped, odourless or almost odourless, very hygroscopic.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betahistine 
hydrochloride IPRS or with the reference spectrum of 
betahistine hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. It gives the reaction (A) of chlorides (2.3.12).

Tests
Appearance of solution. A10 per cent w/v solution in water is 
clear (2.4.1) and not more intensely coloured than reference 
solution BS8 (2.4.1), -

pH (2.4.24). 2.0 to 3.0, determined in a 10 per cent w/v solution 
in "water. ;

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve. 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase.

Reference solution (a). Dissolve 10 mg of betahistine 
dihydrochloride IPRS and 10 mg oi-2-vinylpyridine in the 
mobile phase and dilute to 50.0 ml with the mobile phase. 
Dilute 2.0 ml of the solution to 50.0 ml with the mobile phase. 

Reference solution (b). Dilute 1.0' ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (c): Dilute 2.0 ml of reference solution (b) 
to 10.0 ml with the mobile phase.

Chromatographic system

- a stainless steel column 15 cm x 3.0 mm packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: dissolve 2 g of sodium lauryl sulphate in 
a mixture of 15 ml of a 10.0 per cent v/v solution of 
sulphuric acid, 35 ml of a 1.7 per cent w/v solution of 
tetrabutylammonium hydrogen sulphate and 650 ml of 
water, adjusted to pH 3.3 using dilute sodium 
hydroxide solution and mix with 300 ml of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 20 pl.

^-(pyridin-l-yBethanol, 
22-vinylpyridine,
3Ar-inethyl~2-(pyridin-2-yI)-A-[2-(pyridin-2-yl)ethyl]ethaiiamine.

Name Relative 
retention time

Correction 
factor

Betahistine impurity B1 0.2 0.4
Betahistine impurity A2 0.3 —
Betahistine (Retention time: 
about 7 minutes) 1.0 —

Betahistine impurity C3 3.0 —

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to 2-vinylpyridine and 
betahistine is not less than 3.5.

Inject reference solution (b), (c) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to betahistine impurity A, 
betahistine impurity B and betahistine impurity C is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.2 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) (0.1 per cent) and the sum of the areas of 
all the secondary peaks is not more than 0.5 times the area of 
the principal peak in the chromatogram obtained with the 
reference solution (b) (0.5 per cent). Ignore any peak with an 
area less than 0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.05 per 
cent).
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IP 2022BETAHISTINE HYDROCHLORIDE

Heavy metals (2,3.13). 1 g complies with the limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 40 mg of the substance under 
examination in 100.0 ml of the mobile phase.

Reference solution. A 0.04 per cent w/v solution of 
betahistine dihydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.0 mm packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: dissolve 0.45 g ammonium acetate and 
0.4 ml glacial acetic acid in 650 ml of water, add 350 ml 
ofacetonitrile and add 2.88 g of sodium laurylsulphate 
and mix,

- flowrate: 0.5 mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C8Hi2N2,2HC1. :
Storage. Store protected from light.

Betahistine Tablets
Betahistine Hydrochloride Tablets

Betahistine Tablets contain Betahistine Dihydrochloride.

Betahistine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
betahistine dihydrochloride, C8Hi2N2,2HG1.

Usual strengths. 8 mg; 16 mg.

Identification

Dissolve the powdered tablet containing about 0.1 g of 
Betahistine Hydrochloride in 5 ml of water, add 0.5 ml of 5 'M 
sodium hydroxide, extract with 5 ini of dichloromethane, filter 
the dichloromethane layer through anhydrous sodium 
sulphate with 2 ml.of dichloromethane and evaporate the. 
solution to dryness. The residue complies with the following 
test.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betahistine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of betahistine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 900 ml of buffer solution prepared by dissolving 
21.9 g of anhydrous disodium hydrogen orthophosphate and 
4.83 g of citric acid in 1000 ml of water, adjusted to pH 6.8 
with I M sodium hydroxide,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 256 nm 
(2.4.7). Calculate the content of C8H12N2,2HClinthe medium 
from the absorbance obtained from a solution of known 
concentration of betahistine hydrochloride IPRS in the same 
medium.

Q. Not less than 80 per cent of the stated amount of 
C8H12N2,2HC1.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 32 mg of Betahistine Dihydrochloride in 50 ml of 
mobile phase and dilute to 100.0 ml with mobile phase, 
centrifuge and use the supernatant liquid’.

Reference solution (a). Dilute 1.0 ml of the test solution to 
500.0 ml with the mobile phase.

Reference solution (b). A 0.00064 per cent w/v solution of 
betahistine impurity C IPRS (N-methyl-2-(pyridin-2-ylfN- 
[2-(pyridine-2- yl)ethyl]ethanamine trihydrochloride) in the 
mobilephase.

Reference solution (c). A 0.000032 per cent w/v solution of 
betahistine impurity A IPRS(2-vinylpyridine) in acetonitrile.

Reference solution (d). A solution containing 0.00064 per cent 
w/v each of betahistine impurity C IPRS and betahistine 
dihydrochloride IPRS in the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm packed with 
octadecylsilane'bonded to porous" silica (5 jim) (Such 
as Zorbax XDB Eclipse),

- mobile phase: dissolve 0.4 g of hexylamine in 600 ml of 
a solution containing 0.46 per cent w/v solution of 
sodium dihydrogen orthophosphate monohydrate and
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. o.27 per cent w/v of sodium lauryl sulphate, add 400 ml 
of acetonitrile, mix and adjusted to pH 3.5 using 
orthophosphoric acid,

~ • flow rate: 2 ml per minute,
_ spectrophotometer set at 254 nm,
_ injection volume: 20 pl.

Inject reference solution (d). The test is not valid unless the 
resolution'between the peaks due to N-mcthyI-2-(pyridin-2- 
yl)-N-[2-(pyridine-2- yl)ethyl]ethanamine trihydrochloride and 
betahistine dihydrochloride is not less than 3.0.

Inject reference solution (a), (b), (c) and the test solution. Run 
the chromatogram 4 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to betahistine impurity C 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (2,0 per 
cent) and the area of any peak corresponding to betahistine 
impurity A is not more than twice the area of the principal peak 
in the chromatogram obtained with reference solution (c) (0.2 
per cent). The area of any other secondary peak is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent) and the sum 
of the areas of all the secondary peaks is not more than 10 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (2.0 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.05 per cent).

Uniformity of content. Complies with the tests stated under 
Tablets. .

Determine by liquid chromatography (2.4.14), as described 
under Assay,

Test solution. Disperse one tablet to a 25-ml volumetric flask 
with about 15 ml of mobile phase, mix with the aid of ultrasound 
and dilute to 25.0 ml with the mobile phase, filter. Dilute with 
mobile phase to achieve concentration of 0.032 per cent w/v 
of betashistine hydrochloride.

Calculate the content of C8H!2N2,2HC1 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powdered tablet containing 32 mg of Betahistine 
Dihydrochloride, disperse in 50 ml of mobile phase and dilute 
to 100.0 ml with mobile phase and filter.

Reference solution. A 0.032 per cent w/v solution of 
betahistine hydrochloride IPRS in mobile phase.

Chromatographic system
~ a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),

- column temperature: 50°,
- mobile phase: dissolve 2.76 g of sodium dihydrogen 

phosphate monohydrate and 1.6 g of sodium dodecyl­
sulphate in 600 ml of water add 0.4 g of hexylamine 
and 400 ml of acetonitrile, adjusted to pH 3.5 with 
orthophosphoric acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injectionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency in not 
less than 2000 theoretical plates. The relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C8H12N2,2HC1 in the tablet.

Storage. Store protected from light.

Betahistine Mesylate
Betahistine Mesilate

CsH12N2,2CH3SO3H Mol Wt. 328.4

Betahistine Mesilate is 2-[(2-Methylamino)ethyl]pyridine 
bis(methanesulphonate).

Betahistine Mesylate contains not less than 98.0 per cent and 
not more than 101.0 per cent of C8H 12N2, 2CH3SO3H, calculated 
on anhydrous basis.

Category. Antivertigo.

Description. A white or almost white, crystalline powder.

Identification
Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained, with betahistine 
mesylate IPRS or with the reference spectrum of betahistine 
mesylate.
B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.
Mobile phase. A mixture of 0.75 volume of ammonia, 
15 volumes of ethyl acetate and 30 volumes of methanol.

Test solution. Dissolve 10 mg of the substance under 
examination in ethanol (95per cent) and dilute to 2.0 ml with 
ethanol (95 per cent).
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Reference solution. A 0.5 per cent w/v solution of betahistine 
mesylate IPRS in ethanol (95 per cent).

Apply to the plate 2 p.1 of each solution. Allow the mobile 
phase to rise 8 cm. Dry the plate in air and heat at 110° for 
10 minutes, allow to cool and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

C. To 0.1 g, add 5 ml of dilute hydrochloric acid and shake for 
about 5 minutes. Add 1 ml of barium chloride solution. The 
solution remains clear. To a further 0.1 g, add 0.5 g of 
anhydrous sodium carbonate, mix and ignite until a white 
residue is obtained. Allow to cool and dissolve the residue in 
7 ml of water. It gives reaction (A) of sulphates (2.3.1).

Tests

Appearance of solution. A10 per cent w/v solution in carbon 
dioxide-free water (Solution A) is clear (2.4.1) and colourless 
(2.4.1).

pH (2.4.24). 2.0 to 3.0, determined in solution A.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). A solution containing 0.0008 percent 
w/v each of betahistine mesylate IPRS and 2- vinylpyridine 
(betahistine mesylate impurity A) in the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (c). Dilute 2.0 ml of reference solution (b) 
to lO.Omlwiththemobilephase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: dissolve 2.0 g of sodium dodecyl sulphate 

in a mixture of 15 volumes of 10 per cent v/v solution of 
sulphuric'acid, 35 volumes of 1.7 per cent w/v solution 
of tetrabutylammonium hydrogen sulphate and 
650 volumes of water, adjusted to pH 3.3 with sodium 
hydroxide solution and 300 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 260 hm,
- injectionvolume:20pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to betahistine 
mesylate impurity A and betahistine mesylate is not less 
than 3.5.

Inject reference solution (b), (c) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
The area any secondary peak corresponding to betahistine 
mesylate impurity A is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.2 per cent). The area of any other secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less'than 0.05 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

2-Propanol (5.4). Not more than 0.5 per cent.

Chlorides (2.3.12). Add 1 ml of vw/cr to 14 ml of solution A. 
The solution complies with the limit test of chlorides (3 5 ppm) 
using 2 ml of chloride standard solution (25 ppm).

Sulphates (2.3.17). Dilute 6 ml of solution Ain water to 15 ml 
with water. The solution complies with the' limit test of 
sulphates (250 ppm).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.5g. ■ • ’ •

Assay. Dissolve 0.14 g in 50 ml of a mixture of 1 volume of 
anhydrous acetic acid and 7 volumes of acetic anhydride 
and titrate with 0.1 Mperchloric acid, determining the end- 
point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 6.1 Mperchloric acid is equivalent to 0.01642 g of 
C i QH20N2O6S2.

Storage. Store protected from moisture.

Betamethasone

Betamethasone is 9a-fluoro-l 1 £, 17a,21-trihydroxy- 
16 p-methylpregna-1,4-diene-3,20-dione.
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IP 2022 betamethasone

Betamethasone contains not less than 96.0 per cent and not 
more than 104.0 per cent of calculated on the dried
basis.
Category. Adrenocortical steroid.

Description. A white to creamy-white powder; odourless.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
C and D may be omitted if tests A and B are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betamethasone 
IPRS or with the reference spectrum of betamethasone.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with a suitable silica gel containing a fluorescent 
indicator with an optimal intensity at 254 nm (such as Merck 
silica gel 60 F254).

Mobile phase. Amixture of 85 volumes of ether, 10 volumes of 
toluene and 5 volumes, of 1-butanol saturated with water.

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of a mixture of 90 volumes of chloroform 
and 10 volume of methanol.

Reference solution (a). A 0.25 per c.ent ,w/v solution of 
betamethasone IPRS in a mixture of 90. volumes of chloroform 
and. 10 volumes of methanol.

Reference solution (b). A 0.125 per cent w/v solution of each 
ofthe substance under examination and betamethasone IPRS 
in the same solvent mixture.

Reference solution (c). A 0.125 per cent w/v solution of each 
ofthe substance under examination and dexamethasone IPRS 
in the same solvent mixture. .

Apply to the plate 2 gl of each solution. After development, 
dry the plate in air and spray with ethanolic sulphuric acid 
(20per cent). Heat at 120° for 10 minutes or until spots are 
produced, allow to cool and examine in daylight and under 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution is similar in 
colour in daylight, in-fluorescence in ultraviolet light at 
365 nm, position and size to the principal spot in the 
chromatogram obtained with reference solution (a) and the 
chromatogram obtained with reference solution (b) shows only 
one spot. The test is not valid unless the chromatogram 
obtained with reference solution (c) shows two principal spots 
that are close to one another but separated.

C. Heat 0.5 ml of chromic-sulphuric acid in a test-tube (5 cm x 
about 6 mm) in a naked flame until white fumes are evolved; 
the solution wets the sides of the tube readily and there is no 
greasiness. Add 2 or 3 mg ofthe substance under examination 
and again heat in a naked flame until white fumes appear; the 

solution does not wet the sides of the tube and does not pour 
easily from the tube.

D. Place 2 ml of a 0.01 per cent w/v solution in ethanol in a 
stoppered tube, add 10 ml of phenylhydrazine solution, mix, 
warm in a water-bath at 60° for 20 minutes and cool immediately; 
absorbance ofthe resulting solution at about 450 nm (2.4.7), 
not more than 0.25.

Tests

Specific optical rotation (2.4.22). + -114.0° to-+ 122.0°, 
determined in a 0.5 per cent w/v solution in dioxan.

Light absorption (2,4.7). Absorbance of a 0.001 per cent w/v 
solution in ethanol (95 per cent) at the maximum at about 
240 nm, 0.37 to 0.40.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25.0 mg of the substance under 
examination in a mixture of equal volumes of acetonitrile and 
methanol and dilute to 10.0 ml with the same solvent.

Reference solution (a). Dissolve 2 mg of betamethasone IPRS 
and 2 mg of methylprednisolone IPRS in mobile phase A and 
dilute to 100.0 ml with the same mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 45°,
- mobile phase: A. a 25 per cent v/v of acetonitrile,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 2.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pj.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 100 0
15 100 0
40 0 100
41 100 . 0
46 100 0

The retention times of methylprednisolone is about 11.5 
minutes and of betamethasone is about 12.5 minutes.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to 
methylprednisolone and betamethasone is not less than 1.5; 

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
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-secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent) and not more than one such peak has an area 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). The sum of the areas of all the secondary peaks is not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (2.0 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.1 g in ethanol (95 per cent) and dilute to 
100.0 ml with the same solvent. Dilute 2.0 ml of the solution to 
100.0 ml with ethanol (95per cent). Measure the absorbance 
of the resulting solution at the maximum at about 238.5 nm 
(2.4.7).'

Calculate the content of C22H29FO5 taking 395 as the specific 
absorbance at 238.5 nm.

Storage. Store protected from light.

Betamethasone Tablets
Betamethasone Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent’of the stated amount of 
betamethasone, C22H29FO5.

Usual strengths. 0.5 mg; 1.0 mg.

Identification

Powder a few tablets and extract with chloroform. Evaporate 
the extract to dryness. The residue complies with the following 
tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betamethasone 
IPRS or with the reference spectrum of betamethasone.

B. Place 2 ml of a 0.01 per cent w/v solution in ethanol in a 
stoppered tube, add 10 ml of phenylhydrazine solution, mix, 
warm in a water-bath at 60° for 20 minutes and cool immediately; 
absorbance of the resulting solution at about 450 nm (2.4.7), 
not more than 0.25.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G,

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes offormamide.

Mobile phase. Chloroform. . ,

Test solution. Dissolve 25 mg of the residue in 10 ml of the 
solvent mixture.

Reference solution (a). Dissolve 25 mg of betamethasone 
IPRS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a).

Reference solution (c). Mix equal volumes of the test solution 
and a 0.25 per cent w/v solution of dexamethasone IPRS in 
the solvent mixture.

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 
allow the solvent to evaporate, heat at 120° for 15 minutes 
and spray the hot plate with ethanolic sulphuric acid 
(20per cent v/v). Heat at 120° for a further 10 minutes, allow 
to cool and examine in daylight and under ultraviolet light at 
365 nm. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with reference solution (a). The principal spot in the 
chromatogram obtained with reference solution (b) appears 
as a single, compact spot. The chromatogram obtained with 
reference solution (c) shows two.closely running spots.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900mlofwarerand 1 mlof0.05 per cent w/v solution 
of testosterone IPRS (internal standard) in methanol, 
Speed and time. 50 rpm and 45 minutes.

Use one tablet in the vessel for each test. .

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. The filtrate obtained as given above.
Reference solution. Dilute a mixture of 1.0 ml each of a 0.05 per 
cent w/v solution of betamethasone IPRS in methanol and 
1 ml of a 0.05 per cent w/v solution of testosterone IPRS in 
methanol to 900 ml with water. Make suitable changes in 
concentration of betamethasone IPRS as per test 
concentration.
Chromatographic system

- a stainless steel column 30 cm x 3.9 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 60 volumes of methanol and 
40 volumes of water,
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■ ~ flow rate: 2 ml per minute,
_ spectrophotometer set at 254 nm,
_ injection volume: 100 pl.

Q Not less than 75 per cent of the stated amount of C22H29FO5. 

Related substances. Transfer a quantity of the powdered 
tablets containing about 2 mg of Betamethasone to a glass- 
stoppered 50-ml centrifuge tube. Pipette 20 ml of ethanol 
(95per cent) into tube! shake for 2 minutes and allow 
to stand for 20 minutes with occasional shaking. Centrifuge 
the mixture for 5 minutes. Pipette 10 ml of the clear 
supernatant liquid into a glass-stoppered tube, and 
evaporate the ethanol on a water-bath with the aid of a 
current of air to about 0.5 ml, then evaporate without heat 
to dryness. Pipette 1 ml of a mixture of 9 volumes of 
chloroform and 1 volume of methanol, insert the stopper 
and mix. Centrifuge, if necessary, to remove any insoluble 
material. Use the solution as the test solution.

Determine by thin-layer chromatography (2.4.17), coating the 
plate with a suitable silica gel containing a fluorescent indicator 
with an optimal intensity at 254 nm (such as Merck silica gel 
60F254).

Mobile phase. A mixture of 77 volumes of dichloromethane, 
15 volumes of ether, 8 volumes of methanol and 1.2 volumes 
of water.

Reference solution (a). A 0.002 per cent w/v solution of 
betamethasone IPRS in a mixture of 90 volumes of chloroform 
and 10 volumes of methanol.

Reference solution (b). .A 0.001 per cent w/v solution of 
betamethasone IPRS in the same solvent mixture.

Reference solution (c). A 0.1 per cent w/v solution of each of 
betamethasone IPRS and dexamethasone.IPRS in the same 
solvent mixture.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air' until the odour of solvents is no longer 
detectable and examine under ultraviolet light at 254 nm. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (a) and not more than one 
such spot is more intense than the spot in the chromatogram 
obtained with reference solution (b). The test is not valid 
unless the chromatogram obtained with reference solution (c) 
shows two clearly separated principal spots.

Uniformity of content. Complies with the test stated under 
Tablets. Determine by liquid chromatography (2.4.14).- 

ROTE — Protect the solutions from light.

Test solution. Finely crush one tablet, add 20.0 ml of a 0.002 
per cent w/v solution of hydrocortisone (internal standard) in 
methanol (50 percent), shake for 10 minutes and filter through 
a glass-fibre filter paper.

Reference solution. A solution containing 0.0025 per cent w/v 
of betamethasone IPRS and 0.002 per cent w/v of 
hydrocortisone.

Chromatographic system
- a stainless steel column 20 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 53 volumes of water and 47 

volumes of methanol,
- flow rate: 1.4 ml per minute,
- spectrophotometer set at 238 nm,
- injection volume: 20 ph

Calculate the content of C22H29FO5 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light.

Test solution. Weigh and powder 20 tablets.. Disperse a 
quantity of the powder containing 2.5 mg of Betamethasone, 
add 20.0 ml of methanol (50 per cent), shake for 10 minutes 
and filter through a glass-fibre paper.

Reference solution (a). A solution containing 0.0125 per 
cent w/v of betamethasone IPRS and 0.01 per cent w/v of 
hydrocortisone (internal standard) in methanol (50 per cent).

Reference solution (b). Prepare in the same manner as the test 
solution but use 20.0 ml of a 0.01 per cent w/v solution of 
hydrocortisone in methanol (50 per cent) in place of 20.0 ml 
of methanol (50 per cent).

Use chromatographic system as described under Uniformity 
of content.

Calculate the content of C22H29FO3 in the tablets.

Storage. Store protected from light.

Betamethasone Dipropionate

Betamethasone Dipropionate is 9a-fluoro-110,17a,21- 
trihydroxy-16p-methylpregna-l ,4-diene-3,20-dione 17a,21- 
dipropionate.
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Betamethasone Dipropionate contains not less than 97.0 per 
cent and not more than 103.0 per cent ofC28H37F07, calculated 
on the dried basis.

Category. Topical Steroid.

Description. Awhite or almost white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betamethasone 
dipropionate IPRS or with the reference spectrum of 
betamethasone dipropionate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Solvent mixture. 10 volumes of methanol and 90 volumes of 
dichloromethane.

Mobile phase. Add 1.2 volumes of water and 8 volumes of 
methanol in a mixture of 15 volumes of ether and 77 volumes 
of dichloromethane.

Test solution. Dissolve 10 mg of the substance under 
examination in 10.0 ml ofthe solvent mixture. .

Reference solution (a). A 0.1 per cent w/v solution of 
betamethasone dipropionate IPRS in the solvent mixture.

Reference solution (b). A 0.1 per cent w/v solution of 
betamethasone acetate IPRS in the solvent mixture. Dilute 
5.0 ml of the solution to 10 ml with reference solution (a).

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine in ultraviolet 
light at 254 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with reference solution 
(a). Spray with ethanolic sulphuric acid. Heat at 120° for 
10 minutes or until the spots appear, allow to cool. Examine in 
daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to the principal spot in the chromatogram 
obtained with reference solution (a). Reference solution (b) 
gives two clearly separated spots.

Tests
Specific optical rotation (2.4.22). + 63 ° to + 70°, determined on 
a 1.0 per cent w/v solution of dioxan.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 62.5 mg of the substance under 
examination in 25.0 ml of the mobile phase.

Reference solution (a). Dissolve 2.5 mg of betamethasone 
dipropionate /?S and 2.5 mg of anhydrous beclomethasone 
dipropionate IPRS in 50.0 ml of the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 40 volumes of water and 60 
volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to betamethasone 
dipropionate and beclomethasone dipropionate is not less 
than 2.5.

Inject reference solution (b) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than 0.75 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (b) (1.5 per cent) and not. more than one 
such peak has an area more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent). The sum of all the secondary peaks 
is not more than 1.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (2.5 per 
cent). Ignore any peak with an area less than 0.025 times the 
area of the principal peak in the chromatogram obtained with 
reference solution(b) (0.05 percent).

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven at 105°.

Assay. Dissolve 50 mg in 100.0 ml of ethanol (95 per cent). 
Dilute 2.0 ml of the solution to 50.0 ml with ethanol (95 per 
cent) and measure the absorbance of the resulting solution at 
the maximum at about 240 nm (2.4.7). Calculate the content of 
C2SH37FO7 taking 305 as the specific absorbance at 240 nm.

Storage. Store protected from light.

Betamethasone Cream
Betamethasone Dipropionate Cream .

Betamethasone Cream contains an amount of betamethasone 
dipropionate, C28H37FO7 equivalent to not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
betamethasone, C22H29FO5 in a suitable cream base.

Usual strength. 0.05 per cent w/w.

Identification
Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254.
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Mobilephase. A mixture of 70 volumes of chloroform and 10 
volumes of acetone.

Test solution. Transfer about 1.5 g of Cream to a glass- 
stoppered; 50-ml centrifuge tube. Add 15 ml of a methanolic 
hydrochloric acid solution prepared by mixing 1 volume of 
dilute hydrochloric acid (1 in 120) with 4 volumes of methanol. 
Shake to obtain a homogeneous mixture. Add 30 ml of hexane, 
niix for 10 minutes, and centrifuge. Using a suitable syringe, 
transfer the lower aqueous phase to a second centrifuge tube, 
add about 20 ml of water and mix. Extract this aqueous mixture 
with chloroform by shaking, centrifuging, and removing the 
lower, chloroform phase with a syringe. Evaporate the 
chloroform on a steam bath with the aid of a stream of nitrogen 
to dryness, cool, and dissolve the residue in chloroform to 
obtain a solution containing about 150 pg of betamethasone 
dipropionate per ml.

Reference solution. A 0.015 per cent w/v solution of 
betamethasone dipropionate IPRS in chloroform.

Apply to the plate 40 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with the 
reference solution.

Tests
Other tests. Comply with the tests stated under Cream.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A 0.1 per cent v/v solution of acetic acid in 
methanol.

Internal standard solution. A 0.045. per cent w/v solution of 
beclomethasone dipropionate IPRS in the solvent mixture.

Test solution. Weigh and transfer the cream containing 2,0 
mg of of Betamethasone Dipropionate into a capped 50.0 ml 
centrifuge tube, add 10.0 ml of solvent mixture followed by 
5.0 ml of internal standard solution and mix. Heat in a water 
bath maintained at 60°, shaking intermittently, until the cream 
melts. Remove from the bath, and shake vigorously until the 
specimen has solidified. Repeat the heating and shaking. 
Freeze in an ice-methanol bath for about 15 minutes, and 
centrifuge to obtain a clear supernatant liquid.

Reference solution. Add 5.0 ml of internal standard solution 
to 10.0 ml of a 0.02 percent w/v solution of betamethasone 
^propionate IPRS in solvent mixture and mix..

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of acetonitrile 

and 50 volumes of water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 25 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 2.0.

Inject the reference solution and the test solution.

Calculate the content of betamethasone, C ^ FLnFCL in the 
cream by using the peak area ratio of the: betamethasone 
dipropionate peak and the internal standard peak obtained 
from the reference solution and the test solution.

Storage. Preserve in collapsible tubes or tight containers and 
at a temperature of 30°, excursions permitted between 15° and 
30°. Protect from freezing.

Betamethasone Lotion
Betamethasone Dipropipnate Lotion

Betamethasone Lotion contains an amount of betamethasone 
dipropionate, C28H37FO7 equivalent to not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
betamethasone, C22H29FO5 in a suitable lotion base. :

Usual strength. 0.05 per cent w/w.

Identification
Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254.

Mobile phase. A mixture of 70 volumes of chloroform and 10 
volumes of acetone.

Test solution. Disperse a quantity of Lotion containing about 
0.6 mg of Betamethasone Dipropionate with 10 ml of 
0.1Mhydrochloric acid and 4 ml of chloroform for 10 minutes. 
Centrifuge at 2000 rpm for about 5 minutes. Transfer the 
chloroform layer to a suitable vial..

Reference solution. A 0.015 per cent w/v solution of 
betamethasone dipropionate IPRS in chloroform.

Apply to the plate 40 pl of each solution. Allow the. mobile 
phase to rise 15 cm. Dry the plate in air and examine in ultraviolet 
light at 254 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with the reference solution.

Tests
Other tests. Comply with the tests stated under Lotions.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A 0.1 per cent v/v solution of acetic acid in 
methanol.
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Internal standard solution. A 0.09 per cent w/v solution of 
beclomethasone dipropionate IPRS in chloroform.

Test solution. Disperse a quantity of Lotion containing about 
4.2 mg of Betamethasone Dipropionate with 10.0 ml of 
0.1 M hydrochloric acid in a capped 50-mI centrifuge tube. 
Add 2.0 ml of internal standard solution and 2.0 ml of 
chloroform. Cap and shake vigorously for about 2 minutes, or 
disperse on a vortex mixer for about 1 minute. Centrifuge at 
2500 rpm for about 3 minutes. Transfer the chloroform phase 
to a suitable vial. Evaporate the chloroform under a stream of 
nitrogen at a slightly elevated temperature to dryness. Cool 
the vial to room temperature, add 4.0 ml of methanol, and swirl 
to dissolve the residue.

Reference solution. A 0.06 per cent w/v solution of 
betamethasone dipropionate IPRS in chloroform. Transfer 
5.0 ml of the solution to a suitable vial, and add 5.0 ml of 
internal standard solution to obtain a solution having known 
concentrations of about 0.3 mg of Betamethasone Dipropioriate 
and about 0.45 mg of Beclomethasone Dipropionate per ml. 
To 10.0 ml of 0.1 M hydrochloric acid in a capped 5-ml 
centrifuge tube add 4.0 ml of the prepared solution. Cap and 
shake vigorously for about 2 minutes, or disperse on a vortex 
mixer for about 1 minute. Centrifuge at 2500 rpm for about 
3 minutes. Transfer the chloroform phase to a suitable vial. 
Evaporate the chloroform under a stream of nitrogen at a 
slightly elevated temperature to dryness. Cool the vial to room 
temperature, add 4.0 ml of'methanol, and swirl to dissolve the 
residue.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of acetonitrile 

and 50 volumes of water,
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 25 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0.

Inject the reference solution and the test solution.

Calculate the content of betamethasone, C32H29FO5 in the 
Lotion.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Labelling. The label states (1) the concentrations of 
Betamethasone in the preparation; (2) that the preparation is 
intended for external use only; (3) that the contents should be 

■ shaken before use; the conditions under which the preparation 
should be stored.

IP 2022

Betamethasone Ointment
Betamethasone Dipropionate Ointment

Betamethasone Ointment contains an amount of 
betamethasone dipropionate, C28H37FO7 equivalent to not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of betamethasone, C22H29FO5t in a suitable 
ointment base.

Usual strength. 0.05 per cent w/w.

Identification
Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254.

Mobile phase. Amixture of 70 volumes of chloroform and 10 
volumes of acetone.

Test solution. Shake about 1.5 g of Ointment with 15 ml of 
methanolic hydrochloric acid solution prepared by mixing 1 
volume of dilute hydrochloric acid (1 in 120) with 4 volumes 
of methanol. Add 30 ml of hexane, mix for 10 minutes, and 
centrifuge. Using a suitable syringe, transfer the lower aqueous 
phase to a second centrifuge tube, add about 20 ml of water, 
and mix. Extract this aqueous mixture with chloroform by 
shaking, centrifuge and removing the lower, chloroform phase 
with a syringe. Evaporate the chloroform on a steam bath with 
the aid of a stream of nitrogen to dryness, cool, and dissolve 
the residue in chloroform to obtain a solution containing about 
150 pg of betamethasone dipropionate per ml.

Reference solution. A 0.015 per cent w/v solution of 
betamethasone dipropionate IPRS in chloroform.

Apply to the plate 40 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine in ultraviolet 
light at 254 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with the reference solution.

Tests
Other tests. Comply with the tests stated under Ointment.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A 0.1 per cent v/v solution of acetic acid in 
methanol.

Internal standard solution. A 0.09 per cent w/v solution of 
beclomethasone dipropionate IPRS in chloroform.

Test solution. Disperse a quantity of Ointment containing 
about 2 mg of Betamethasone Dipropionate with 5.0 ml of 
internal standard solution and 10.0 ml of the solvent mixture. 
Heat in a water-bath at 70°, shaking intermittently until the 
ointment melts. Remove from the bath, and shake vigorously 
until the ointment has solidified. Repeat the heating and 
shaking operation. Freeze in an ice-methanol bath for about 
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15 minutes, and centrifuge at 2500 rpm for about 5 minutes. 
Transfer a portion of the supernatant to a suitable vial.

Reference solution. A 0.06 per cent w/v solution of 
betamethasone dipropionate IPRS in chloroform. Transfer 
5.6 ml of the solution to a suitable vial, and add 5.0 ml of 
internal standard solution to obtain, a solution having known 
concentrations of about 0.3 mg of Betamethasone Dipropionate 
and about 0.45 mg of Beclomethasone Dipropionate per ml. 
To 10.0 ml pf 0.1 M hydrochloric acid in a capped 5-ml 
centrifuge tube add 4.0 ml ofthe prepared solution. Cap, and 
shake vigorously for about 2 minutes, or disperse on a vortex 
mixer for about 1 minute. Centrifuge at 2500 rpm for about 
3 minutes. Transfer the chloroform phase to a suitable vial. 
Evaporate the chloroform under a stream of nitrogen at a 
slightly elevated temperature to dryness. Cool the vial to room 
temperature, add 4.0 ml of methanol, and swirl to dissolve the 
residue.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of acetonitrile 

and 50 volumes of water,
- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm, 
- injection volume: 25 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C22H29FO5 in the Ointment.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Betamethasone Sodium Phosphate

C22H28FNa2OgP Mol. Wt. 516.4

Betamethasone Sodium Phosphate is 6a-fluoro-l Ip,17a,21- 
trihydroxy-16 p -methylpregna-1,4-diene-3,20-dione disodium 
phosphate.

Betamethasone Sodium Phosphate contains not less than 96.0 
per cent and not more than 103.0 per cent of C22H28FNa2O8P, 
calculated on the anhydrous basis.

Category. Adrenocortical steroid.

Description. A white or almost white powder; odourless; very 
hygroscopic.

Identification

A. To 2 ml of a 0.013 per cent w/v solution in ethanol (95 per 
cent) in a stoppered tube add 10 ml of phenylhydrazine­
sulphuric acid solution, mix, warm in a water-bath at 60° for 
20 minutes and cool immediately. Absorbance ofthe resulting 
solution at the maximum at about 450 nm, not more than 0.13 
(2.4.7).

B. Determine by thin-layer chromatography (2.4,17), coating 
the plate with silica gel G.

Mobile.phase. A freshly prepared, mixture of 30 volumes of 
isopropyl alcohol, 10 volumes of acetic acid and 10 volumes 
of water.

Test solution. Dissolve 0.25 g of the substance under 
examination in 100 ml of water.

Reference solution (a). A 0.25 per cent w/v solution of 
betamethasone sodium phosphate IPRS in water.

Reference solution (b).A, mixture of equal volumes of the test 
solution and reference solution (a).

Reference solution (c). A mixture of equal volumes of the test 
solution and a Q.25 per cent w/v solution of prednisolone 
sodium phosphate IPRS.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air until the odour of solvents is no longer 
detectable, spray with ethanolic sulphuric acid (20 per cent), 
heat at 120° for lb minutes, allow to cool, and examine in 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The principal spot in the chromatogram obtained with 
reference solution (b) appears as a single, compact spot and 
the chromatogram obtained with reference solution (c) shows 
two closely running spots.

C. Heat 0.5 ml of chromic-sulphuric acid in a test-tube (5 cm x 
6 mm) in a naked flame until white fumes are evolved; the 
solution wets the sides of the tube readily and there is no 
greasiness: Add 2 or 3 mg ofthe substance under examination 
and again heat in a naked flame until white fumes appear; the 
solution does not wet the sides of the tube and does not pour 
easily from the tube.

D. Dissolve 2 mg in 2 ml of sulphuric acid and allow to stand 
for 5 minutes; no red colour or yellowish-green fluorescence 

1623

https://nhathuocngocanh.com/



BETAMETHASONE SODIUM PHOSPHATE IP 2022

is produced (distinction from prednisolone sodium phosphate 
and hydrocortisone sodium phosphate).

E. Heat gently 40 mg with 2 ml of sulphuric acid until white 
fumes are evolved, add nitric acid dropwise until oxidation is 
complete and cool. Add 2 ml of -water, heat until white fumes 
are again evolved, cool, add 10 ml of water and neutralise to 
litmus paper with dilute ammonia solution. The solution gives 
the reactions of sodium salts and of phosphates (2.3.1).

Tests

Appearance of solution. A 2.0 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1).

pH (2.4.24). 7.5 to 9.0, determined ina0.5 per cent w/v solution.

Specific optica] rotation (2.4.22).+98.0° to +104.0°, determined 
in a 1.0 per cent w/v solution.

Light absorption (2.4.7). Ratio ofthe absorbance of the solution 
prepared as directed under Assay at the maximum at about 
241 nm to that at about 263 nm, 1.70to 1.90.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 62.5 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase.

Reference solution (a). A. solution containing 0.004 per cent 
w/v each of betamethasone sodium phosphate IPRS and 
dexamethasone sodium phosphate IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: dissolve 1.36 g ofpotassium dihydrogen 

phosphate and 0.6 g of hexylamihe in 185 ml of water 
and add 65 ml of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

The retention time of betamethasone sodium phosphate peak 
is about 14 minutes and of dexamethasone sodium phosphate, 
peak is about 15.5 minutes.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to betamethasone sodium 
phosphate, and dexamethasone sodium phosphate is not less 
than 2.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
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of any secondary peak is not more than the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(b) (2.0 per cent) and not more than one such peak has an area 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (3.0 per 
cent). Ignore any peak with an area less than 0.025 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Inorganic phosphate. Not more than 0.5 per cent, calculated 
as PO4, determined by the following method. Weigh 25 mg, 
dissolve in 10 ml of water, add 4 ml of dilute sulphuric acid, 
1 ml of ammonium molybdate solution and 2 ml of 
methylaminophenol with sulphite solution and allow to stand 
for 15 minutes. Add sufficient wrz/er to produce 
25.0 ml, allow to stand for further 15 minutes and measure the 
absorbance of the resulting solution at the maximum at about 
730 nm (2.4.7). Calculate the content of phosphate from a 
calibration curve prepared by treating suitable aliquots of a 
0.00143 per cent w/v solution of potassium dihydrogen 
phosphate in a similar manner.

Free betamethasone and other derivatives. Determine by thin- 
layer chromatography (2.4.17), coating the plate with silica 
gel GF254.

Mobile phase. Methanol.

Test solution. Dissolve 1.0 g of the substance under 
examination in 100 ml of methanol.

Reference solution (a). A 1.0 per cent w/v solution of 
betamethasone sodium phosphate IPRS in methanol.

Reference solution (b). A 0.02 per cent w/v solution of 
betamethasone IPRS in methanol.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air for 5 minutes and examine in ultraviolet 
light at 254 nm. Any spot in the chromatogram obtained with 
the test solution other than that corresponding to 
betamethasone sodium phosphate IPRS is not more intense 
than the spot in the chromatogram obtained with reference 
solution (b).

Water (2.3.43). Not more than 8.0 per cent, determined on 
0.5 g.

Assay. Weigh 0.2 g and dissolve in sufficient water to produce 
200.0 ml. Dilute 5.0 ml to 250.0 ml with water and measure the 
absorbance of the resulting solution at the maximum at about 
241 nm (2.4.7). Calculate the content of (^HjgFNazOgP, taking 
297 as the specific absorbance at 241 nm.

Storage. Store protected from light and moisture.
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Betamethasone Eye Drops
Betamethasone Eye Drops are a sterile solution of 
Betamethasone Sodium Phosphate in Purified Water.

Betamethasone Eye Drops contain not less than 90.0 per cent 
and riot more than 110.0 per cent of the stated amount of 
betainethasone sodium phosphate, C22H28FNa2O8P.

Usual strength. 0.1 per cent w/v.

Identification

A, Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. Amixture of 60 volumes of butanol, 20 volumes 
of acetic anhydride and 20 volumes of water

Test solution. Dilute the eye drops suitably with water to get 
a solution containing 0.1 per cent, w/v of Betamethasone 
Sodium Phosphate.

Reference solution (a). A 0.1 per cent w/v solution of 
betamethasone sodium phosphate IPRS in water.

Reference solution (b). Amixture of equal volumes of the test 
solution and reference solution (a).

Reference solution (c). Amixture of equal volumes of reference 
solution (a) and 0.1 per cent w/v of prednisolone sodium 
phosphate IPRS in water.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 10 cm;’Dry the plate in air, heat at 110° for 10 
minutes and examine under ultraviolet light at 254 nm. The 
chromatograms obtained with the test solution, reference 
solution (a) and reference solution (b) show single principal 
spots with similar Rf values. The chromatogram obtained with 
reference solution (c) shows two principal spots with almost 
identical Rf values.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. To a volume containing 0.2 mg of Betamethasone Sodium 
Phosphate, add slowly 1 ml of sulphuric acid and allow to 
stand for 2 minutes. A brownish yellow colour but no red 
colour or yellowish green fluorescence is produced.

Tests

pH (2.4.24). 7.0 to 8.5.

Related substances. Determine by liquid chromatography 
(2.4.14). .••••••.'■•

Test solution. Dilute the eye drops if necessary to obtain a 
solution containing 0.1 per cent w/v of Betamethasone Sodium 
Phosphate.

Reference solution (a). Dilute 1 volume ofthe test solution to 
50 volumes with water.

Reference solution (b). A solution containing 0.006 per cent 
w/v each of betamethasone sodium phosphate IPRS and 
betamethasone IPRS.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Spherisorb ODS 1),

- column temperature: 60°,
- mobile phase: a mixture of 60 volumes of citro- 

phosphate buffer pH 5.0 and 40 volumes of methanol, 
- flow rate: 2 ml per minute,
- spectrophotometer set at 241 nm, 
- inj ection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to betamethasone sodium 
phosphate and betamethasone is at least 3.5:

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any peak corresponding to betamethasone is not more than 
1.3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a), the area of any other 
secondary peak is not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) and the sum of the areas of all the secondary 
peaks is not greater than 2.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a). Ignore any peak the area of which is less than 0.05 times 
the area, of the principal peak in the chromatogram obtained 
with reference solution (a).

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Mix a quantity of the eye drops, containing 
5 mg of Betamethasone Sodium Phosphate with 10 ml of 
methanol and dilute to 25.0 ml with water.

Test solution (b). Mix a quantity of the eye drops containing 
5 mg of Betamethasone Sodium Phosphate with 10 ml of a 0.06 
per cent w/v solution of hydrocortisone (internal standard) in 
methanol and dilute to 25.0 ml with water.

Reference solution. Mix 5.0 ml of a 0.1 per cent w/v solution of 
betamethasone sodium phosphate IPRS in water (solution 
A) and 10 ml of the internal standard solution and dilute to 
25.0 ml with water.

Chromatographic system
- a stainless steel column 20 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Spherisorb ODS 1),
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- mobile phase: a mixture of 55 volumes of citro- 
phosphate buffer pH 5.0 and 45 volumes of methanol, 

- flow rate: 2 ml per minute.
- spectrophotometer set at 241 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 2.0 per cent.

Inject the reference solution, test solution (a) and (b).

Calculate the content of C22H28FNa2OsP in the eye drops.

Storage. Store protected from light.

Betamethasone Injection
Betamethasone Sodium Phosphate Injection
Betamethasone Injection is a sterile solution of Betamethasone 
Sodium Phosphate in Water for Injections.

Betamethasone Injection contains not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
betamethasone, C22H29FO5.

Usual strength. The equivalent of 4 mg of betamethasone 
per ml. (5.2 mg of Betamethasone Sodium Phosphate is 
approximately equivalent to 4 mg of betamethasone).

Description. A clear, colourless solution.

Identification
A. To a volume of injection containing 4 mg of betamethasone, 
add 1 ml of water and sufficient ethanol to produce 40 ml. Td 
2 ml of the solution in a stopper tube, add 10 ml of phenyl 
hydrazine solution, mix, warm in a water-bath at 60° for-20 
minutes and cool immediately; absorbance of the resulting 
solution at the maximum at 450 nm (2.4.7), not more than 0.1.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of 1-butanol, 20 
volumes of acetic anhydride and 20 volumes of water.

Test solution. Dilute a volume of the injection with water 
to obtain a solution containing Q.2 per cent w/y of 
Betamethasone.

Reference: solution (a). A 0.25 per cent w/v solution of 
betamethasone sodium phosphate IPRS in water

Reference solution (b). A mixture of equal volumes ofthe test 
solution and reference solution (a).

Reference solution (c). A mixture of equal volumes ofthe test 
solution and a 0.25 per cent w/v solution of prednisolone 
sodium phosphate IPRS in water.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air, heat at 110° for 10 minutes and examine 
under ultraviolet light at 254 nm. The chromatogram obtained 
with the test solution, reference solution (a) and reference 
solution (b) shows , single principal spot with identical Rf 
values. The chromatogram obtained with reference solution 
(c) shows two principal spots with almost identical Rf values.

C. Evaporate a volume containing the equivalent of 2 mg 
betamethasone to dryness on a water-bath, dissolve the 
residue in 2 ml of sulphuric acid and allow to stand for 2 
minutes, No red colour is produced.

Tests

pH (2.4.24). 8.0 to 9.0.

Appearance of solution. A 0.2 per cent w/v solution of 
betamethasone is not more intensely coloured than reference 
solution BYS4 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Protect the solutions from light.

Test solution. Dilute a volume ofthe injection with the mobile 
phase to obtain a solution containing 0,1 per cent w/v of 
Betamethasone.

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase.

Reference solution (b), A solution containing 0.006 per cent 
w/v, each of, betamethasone sodium phosphate IPRS 
and betamethasone IPRS in the mobile phase

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm), (Such 
as Spherisorb ODS 1),

- column temperature: 60°,
- mobile phase: a mixture of 60 volumes of citro- 

phosphate buffer pH 5.0 and 40 volumes of methanol, 
- flow rate: 2 ml per minute, 
- spectrophotometer set 241 nm, 
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to betamethasone sodium 
phosphate and betamethasone is not less than 3.5.

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak. 
The area of any peak corresponding to betamethasone is not 
more than 1.3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (2.6 per 
cent), the area of any other secondary peak is not more than 
1.5 times the area of the principal peak in the chromatogram 
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opined with reference solution (a) (3.0 per cent) and the sum 
of areas of all the secondary peaks is not more than 2.5 times 
the area of the principal peak in the chromatogram obtained 
with'reference solution (a) (5.0 per cent). Ignore any peak with 
an area less than 0.05 times of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent).

Other tests. Comply with the tests stated under Parenteral 
preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light.

Test solution. Dilute a volume ofthe injection containing 8 mg 
of betamethasone to 50.0 ml with methanol (50 per cent).

Reference solution. A 0.045 per cent w/v solution of 
betamethasone sodium phosphate IPRS in water. Dilute 5.0 
ml of the solution to 10.0 ml with methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm), (Such 
as Spherisorb ODS 1),

- column temperature: 60°,
- mobile phase: a mixture of 55 volumes of citro- 

phosphate pH 5. 0 and 45 volumes of methanol,
- flow rate: 2 ml per minute,
- spectrophotometer set 241 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content ofC22H29FO5 in the injection.

Storage. Store protected from light, at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of betamethasone.

Betamethasone Sodium Phosphate 
Tablets
Betamethasone Sodium Phosphate Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of betamethasone, C22H29FO5.

Usual strength. The equivalent of 0.5 mg of betamethasone 
(0-65 mg of Betamethasone Sodium Phosphate is approximately 
equivalent to 0.5 mg of betamethasone).

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A freshly prepared mixture of 30 volumes of 
1-butanol, 10 volumes of acetic anhydride and 10 volumes of 
water.

Test solution. Dissolve a quantity of the powdered tablets 
containing 2 mg of betamethasone in 25 ml of water, add 2.5 g 
of sodium chloride and 1 ml of hydrochloric acid, extract 
with 25 ml of chloroform and discard the chloroform layer. 
Extract with 2.5 ml of tributyl phosphate and discard the 
aqweoz/s layer.

Reference solution (a). Prepare in the same manner as the test 
solution but using 2.5 mg of betamethasone sodium phosphate 
IPRS instead of the substance under examination.

Reference solution (b). A mixture of equal volumes ofthe test 
solution and reference solution (a).

Reference solution (c). A mixture of equal volumes of the test 
solution and a solution prepared in the same manner as the 
test solution but using 2.5 mg of prednisolone sodium 
phosphate IPRS instead of the substance under examination.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air until the odour of solvents is no longer 
detectable, spray with ethanolic sulphuric acid (20per cent), 
heat at 120° for 10 minutes, allow to cool, and examine in 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The principal spot in the chromatogram obtained with 
reference solution (b) appears as a single, compact spot and 
the chromatogram obtained with reference solution (c) shows 
two closely running spots. Secondary spots due to excipients 
may also be seen in the chromatograms obtained with the test 
solution and reference solution (b) and (c).

B. Disperse a quantity of intact tablets containing 1 mg of 
betamethasone in 1 ml of sulphuric acid and allow to stand 
for 5 minutes, a pale yellow colour is produced.

Tests
Disintegration (2.5.1). Not more than 5 minutes.
Uniformity of content. Complies with the test stated under 
Tablets. Determine by liquid chromatography (2.4.14).
Test solution. Dissolve one tablet as completely as possible 
in 5 ml of water, add 5 ml of methanol and filter. Dilute with 
methanol(5$ per cent v/v) to produce a solution containing 
0.0032 per cent w/v of Betamethasone Sodium Phosphate, 

Reference solution. A 0.0065 per cent w/v solution of 
betamethasone sodium phosphate IPRS in water. Dilute 5.0 
ml of the solution to 10.0 ml with methanol.
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Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Spherisorb ODS),

- column temperature: 60°,
- mobile phase: a mixture of 55 volumes of citro- 

phosphate buffer pH 5.0 and 45 volumes of methanol, 
- flow rate :2 ml per minute,
- spectrophotometer set at 241nm,
- injection volume: 20 pl.

Calculate the content of C22H29FOS in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14)

Test solution. Disperse a quantity of the intact tablets 
containing 5 mg of Betamethasone in 50 ml of water with the 
aid of ultrasound for 20 minutes, dilute to 100.0 ml with 
methanol, mix and filter.

Reference solution. Dilute 5.0 ml of a 0.014 per cent w/v solution 
of betamethasone sodium phosphate IPRS in water to 10.0 ml 
with methanol.

Use chromatographic system as described under Uniformity 
of content.

Calculate the content of C22H29FO5 in the tablets.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the 
equivalent amount of betamethasone. . .

Betamethasone Valerate

C27H37FO6 Mol. Wt. 476.6

Betamethasone Valerate is a 9d-fluoro-l lp,17a,21-trihydroxy- 
16p-methylpregna-l,4-diene-3,20-dione-17-valerate.

Betamethasone Valerate contains not less than 96.0 per cent 
and not more than 102.0 per cent of C27H37FO6, calculated on 
the dried basis.

Category. Adrenocortical steroid.

Description. A white to creamy-white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betamethasone 
valerate IPRS or with the reference spectrum of 
betamethasone valerate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of chloroform and 
10 volumes of methanol.

Mobile phase. A mixture of 95 volumes of.1,2-dichloroethane, 
5 volumes of methanol and 0.2 volume of water.

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture.

Reference solution, (a). Dissolve 25 mg of betamethasone 
valerate IPRS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes ofthe test solution 
and reference solution (a).

Apply to the plate 5 pl of each-solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot.

C. In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak due to -betamethasone valerate IPRS in the 
chromatogram obtained with the reference solution.

D. Heat 50 mg with 2 ml of 0.5 M ethanolic potassium 
hydroxide in a water-bath for 5 minutes. Cool, add 2 ml of 
sulphuric acid (50 per cent v/v) and boil gently for 1 minute; 
the odour of ethyl valerate is perceptible.

Tests
Specific optical rotation (2.4.22). + 75.0° to + 82.0°, determined 
in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). Absorbance of a 0.002*per cent w/v 
solution in ethanol at the maximum at about 240 nm, 0.63 to 
0.67.

Related substances. Determine by liquid chromatography 
(2,4.14), .

Test solution. Weigh 4 mg of the substance under examination 
add 10 ml of the mobile phase and shake well to dissolve.
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Chromatographic system
a stainless steel column 15 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (3 to 10 pm), 

_ mobile phase: a mixture of 55 volumes of acetonitrile,
45 volumes of water and 0.1 volume of glacial acetic 
acid,

- flow rate: 1 mlperminute,
- spectrophotometer set at 254 nm,
_ injection volume: 10 pl.

Inject the test solution. The resolution between betamethasone 
valerate and any impurity is not less than 1.5 and the column 
efficiency is not less than 9000 theoretical plates.

Inject the test solution. Calculate the content of each impurity 
as a percentage ofthe sum of all'the peak responses (1.0 per 
cent). Not more than 2.0 per cent of total impurities is found.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh 60 mg ofthe substance under examination, 
dissolve in a 0.1 percent v/v solution of glacial acetic acid in 
methanol and dilute to 100.0 ml with the same solvent. To 
5.0 ml of the solution add 10.0 ml of reference solution (b) 
and mix.

Reference solution (a). Weigh a suitable quantity of 
betamethasone valerate IPRS and dissolve in a 0.1 per cent 
v/v solution of glacial acetic acid in methanol to obtain a 
solution containing a known concentration of about 0.6 mg 
perml. To 5.0 ml ofthe solution add 10.0 ml of reference solution 
(b) and mix.

Reference solution (b). A 0.04 per cent w/v solution of 
beclomethasone dipropionate IPRS in a 0.1 per cent v/v 
solution of glacial acetic acid in methanol.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm),
- mobile phase: a mixture of 30 volumes of acetonitrile 

and 20 volumes of water,
- ■ flowrate: 1.2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

The relative retention times are about 1.7 for beclomethasone 
dipropionate and 1.0 for betamethasone valerate

Inject reference solution (a). The resolution between 
betamethasone valerate and beclomethasone dipropionate is 
not less than 4.5 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

BETAMETHASONE VALERATE CREAM

Calculate the content of C27H37FO6.

Storage. Store protected from light.

Betamethasone Valerate Cream
Betamethasone Valerate Cream contains Betamethasone 
Valerate in a suitable cream base.

Betamethasone Valerate Cream contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
betamethasone, C22H29FO5.

Ususal strengths. 0.1 percent; 0.12 per cent.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile p hase. A mixture of 5. volumes of ethanol, 10 volumes 
ol acetone and 100 volumes‘of chloroform.

Test solution. Disperse a quantity of the cream containing 
0.5 mg of Betamethasone in 20 ml of methanol (80 per cent) 
by heating on a water-bath until the methanol begins to boil. 
Shake vigorously, cool in ice for 30 minutes and centrifuge. 
Mix 10 ml ofthe supernatant liquid with 3 ml of water and 5 ml 
of chloroform, shake vigorously,' allow the layers to separate 
and evaporate the chloroform layer to dryness in a current of 
nitrogen with gentle heating. Dissolve the residue in 1 ml of 
chloroform. ~

Reference solution (a). A 0.03 per cent w/v solution of 
betamethasone valerate IPRS in chloroform.

Reference solution (b). A mixture of equal volumes ofthe test 
solution and reference solution (a).

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air until the solvent has 
evaporated, heat at 105° for 5 minutes and spray while hot 
with alkaline tetrazolium blue solution. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with reference solution 
(a). The spot in the chromatogram obtained with reference 
solution (b) appears as a single compact spot.

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to that in the 
chromatogram obtained with the reference solution.

Tests
Other tests. Comply with the tests stated under Creams.
Assay. Determine by liquid chromatography (2.4.14).
Test solution (a). Disperse a quantity of the cream containing 
2 mg of betamethasone with 100 ml of hot hexane for 2 minutes, 
cool, extract the mixture with 20 ml of ethanol (75 per cent) 
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and filter the lower, ethanolic layer through absorbent cotton 
previously washed with ethanol (75 per cent). Repeat the 
extraction of the hexane mixture with two 10-ml quantities of 
ethanol (75 per cent), filtering each extract in turn through 
the absorbent cotton. Combine the filtrates, add 5 ml of a 
0.072 per cent w/v solution of beclometasdne dipropionate 
IPRS (internal standard) and dilute to 50.0 ml with ethanol 
(75 per cent).
Test solution (b). Disperse a quantity of the cream containing 
2 mg of betamethasone with 100 ml of hot hexane for 2 minutes, 
cool, extract the mixture with 20 ml of ethanol (95 per cent) 
and filter the lower, ethanolic layer through absorbent cotton 
previously washed with ethanol (75 per cent). Repeat the 
extraction ofthe hexane mixture with two 10-ml quantities of 
ethanol (75 per cent), filtering each extract in turn through 
the absorbent cotton and dilute the combined filtrates t.o 
50.0 ml with ethanol (75per cent).
Reference solution. Mix 10 ml of a solution containing 
0.024 per cent w/v of betamethasone valerate IPRS and 
0.0012 per cent w/v of betamethasone 21-valerate IPRS in 
ethanol (80 per cent) with 5. ml of a 0.072 per cent w/v solution 
of beclometasone dlpropionate IPRS (internal standard) in 
ethanol (80 per cent) and dilute to 50.0 ml with the same 
solvent.
Chromatographic system

- a stainless steel column 10 cm x 5 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 60°,
- mobile phase: a mixture of 42 volumes of ethanol and 

5 8 volumes of water,
~ flow rate: 2 ml per minute,
- spectrophotometer set at 238 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to betamethasone valerate 
(retention time: about 5 minutes) and betamethasone 21- 
valerate (retention time: about 7 minutes) is not less than 1.0; 

Inject the reference, solution and test solution (b).
Calculate the content of C22H29FO5 in the cream.

Storage. Store protected from light.
Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of betamethasone.

Betamethasone Valerate Ointment
Betamethasone Valerate 'Ointment Contains Betamethasone 
Valerate in a suitable ointment base.
Betamethasone Valerate Ointment contains not less than 
90.0 per cent and not more than 110.0 per cent ofthe stated 
amount of betamethasone, C22H29FO5.

IP 2022'

Usual strengths. The equivalent of 0.025 per cent w/w and 
0.1 per cent w/w of betamethasone (120 mg of Betamethasone 
Valerate is approximately equivalent to 100 mg of 
betamethasone).

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 20 volumes of chloroform, 2 
volumes of acetone and 1 volume of ethanol.

Test solution. Heat a quantity of the ointment containing 1 mg 
of betamethasone with 10 ml of methanol on a water-bath 
until it boils, shake vigorously, cool in ice for 30 minutes, filter, 
evaporate the filtrate to dryness in a current of nitrogen with 
gentle heating and dissolve the residue in 0.5 ml bf chloroform.

Reference solution. A 0.24 per cent w/v solution of 
betamethasone valerate IPRS in chloroform.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air, heat at 105° for 5.minutes and spray while 
hot with alkaline tetrazolium blue solution. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to betamethasone valerate IPRS in the chromatogram 
obtained with the reference solution.

Tests
Microbial contamination (2.2.9). 1.0 g is free from 
Staphylococcus aureus and Pseudomonas aeruginosa.

Other tests. Comply with the tests stated under Ointments.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Heat a quantity of the weighed ointment 
containing 2.5 mg of betamethasone with 10.0 ml of 0.04 per 
cent w/v solution of beclomethasone dipropionate IPRS 
(internal standard) in methanol containing 0.1 per cent 
v/v of glacial acetic acid and 5.0 ml of methanol containing 
0.1 per cent v/v of glacial acetic acid on a water-bath until it 
boils, shake vigorously, cool in ice for 30 minutes, centrifuge 
and decant the supernatant solution into a stoppered flask.

Reference solution. Mix 5 ml. of a 0.06 per cent w/v solution of 
betamethasone valerate IPRS in methanol containing 0.1 per­
cent v/v of glacial acetic acid and 10.0 ml of a 0.04 per cent 
w/v solution of beclomethasone dipropionate IPRS in 
methanol containing 0.1 per cent v/v of glacial acetic acid.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
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- mobile phase: a mixture of 60 volumes of acetonitrile 
and 40 volumes of water,
flowrate: 1.2mlperminute,

- spectrophotometer set at 240 nm,
- injection volume: 20 pl. .

The relative retention time with reference to betamethasone 
valerate for beclomethasone dipropionate is about 1.7.

Inject the reference solution and the test solution.

Calculate the content of C;.d L9FO5 in the ointment.

Storage. Store protected from light. Avoid exposure to 
excessive heat

Labelling. The label states the strength in terms of the 
equivalent amount of betamethasone.

Betaxolol Hydrochloride

C!8H29NO3HC1 , Mol Wt. 343.9

Betaxolol Hydrochloride is (/?.S')-l-[4-[2-(Cyclopropyl 
methoxy)ethyl]phenoxy]-3-[(l-methylethyl)amino]propan-2-ol 
hydrochloride.

Betaxolol Hydrochloride contains not.less than 98.5 per cent 
and not more than 101.5 per cent of the Ci8H29NO3> HC1, 
calculated on the dried basis.

Category. Antihypertensive.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with betaxolol 
hydrochloride IPRS or with the reference spectrum-ofbetaxolol 
hydrochloride.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with octadecylsilane silica gel F254.

Mobile phase. A mixture of 0.5 volume of perchloric acid, 
50 volumes methanol and 50 volumes of water.

Test solution. Dissolve 10 mg of the substance under 
examination in 1 ml oimethanol.

Reference solution (a). A 1.0 per cent w/v solution of betaxolol 
hydrochloride IPRS in methanol.

Reference solution (b). A 1.0 per cent w/v solution of 
oxprenolol hydrochloride IPRS in reference solution (a).

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 8 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm and spray with 5 per cent w/v solution 
of vanillin in a mixture of 5 volumes of sulphuric acid, 
10 volumes of glacial acetic acid and 85 volumes of methanol, 
heat at 105° and examine in daylight. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference, solution 
(a). The test is not valid unless the chromatogram obtained 
with reference solution (b) shows two clearly separated spots.

C. It gives reaction (A) of chlorides (2.3.1).

Tests

Appearance of solution. A2.0per cent w/v solution in water is 
clear (2.4.1) and colourless (2.4.1).

Acidity or alkalinity. Dissolve 0.2 g in 20 ml of carbon dioxide­
free water, add 0.2 ml of methyl red solution and 0.2 mlof 
0.0TMhydrochloric acid. The solution is red. Add 0.4 ml of 
0.01 Msodium hydroxide. The solution is yellow.

Related substances. Determine by liquid chromatography 
(24.14).

NOTE— Prepare the reference solutions immediately before 
use. '

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 5.0 ml with the 
mobile phase.

Reference solution (a). A solution containing 0.04 per cent 
w/v of the substance under examination and 0.02 per cent 
w/v of betaxolol impurity A IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml ofthe test solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4:0 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture. of 175 volumes of acetonitrile, 

■ 175 volumes of methanol and 650 volumes of 0.34 per 
cent w/v solution of potassium dihydrogen phosphate 
in water, previously adjusted to pH 3.0 with ortho­
phosphoric acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 273 nm,
- injection volume: 20 pl.
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Name Relative
retention time

Betaxolol impurity B1 03

’(27?S)-1 -[4-(2-hydroxyethyl)plienoxy]-3-[( 1 - methyl ethyl) 
amino]propan-2-ol,
2 (27?S)-1 -(4-ethylphenoxy)-3-[(l -methylethyl)amino]propan-2-ol,
3 4-[2-(cyclopropylmethoxy)ethyl]phenol,'
4(22?S)- l-[4-(2-butoxyethyl)phen oxy]-3-[(1 -methyl ethyl)amino] 
propan-2-ol.
5(2i?S)-2-[[4-[2-(cyclopropylmethoxy)ethyl]phenoxy]methyl]  
oxirane.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to betaxolol 
hydrochloride impurity A and betaxolol is not less than 2.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram for 4.5 times the retention time ofthe principal 
peak. In the chromatogram obtained with the test solution, 
the area any peak corresponding to betaxolol impurities A, B, 
C, D and E is not more than 0.3 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(b) (0.3 per cent). The area of any other secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent) and the sum of areas of all the secondary peaks is not 
more than the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). Ignore any 
peak with an area less than 0.05 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(b) (0.05 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.3 g in 10 ml of 0.01 M hydrochloric acid 
and add 50 ml of ethanol (95 per cent). Titrate with 
0.1 M sodium hydroxide, determining the end- point 
potentiometrically (2.4.25). Carry out a blank titration. Read 
the volume added between the 2 points of inflexion.

1 ml of 0.1Msodium hydroxide is equivalent to 0.03439. g of 
CVL)0C1NO;!.

Storage. Store protected from light.

Betaxolol impurity A* 2 0.8
Betaxolol (Retention time: about 8 minutes) 1.0
Betaxolol impurity D3 1.5

Betaxolol impurity E4 2.2
Betaxolol impurity C5 4.1

Betaxolol Eye Drops
Betaxolol Eye Drops are a sterile solution of Betaxolol 
Hydrochloride in Purified Water.

Betaxolol Eye Drops contain not less than 90.0 per cent and 
not more than 110.0 per cent ofthe stated amount of betaxolol, 
C18H29NO3.

Usual strengths. 0.25 per cent w/v; 0.5 per cent w/v.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobilephase. A mixture of 30 volumes of a solution prepared 
by diluting 1 volume of 13.5 Mammonia to 50 volumes with 
propan-2-ol immediately before use and 70 volumes of 
chloroform.

Test solution. Dilute the eye drops with water to obtain a 
solution containing.0.1 percent w/v of betaxolol. Shake 1 ml 
of the solution with 4 ml of water, 0.1 ml of 13.5 M ammonia 
and 2 ml of chloroform, centrifuge and use the chloroform 
layer.

Reference solution (a). A 0.1 per cent w/v solution of 
betaxolol hydrochloride IPRS in water. Shake 1 ml of solution 
with 4 ml of water, 0.1 ml of 13.5 M ammonia and 2 ml of 
chloroform, centrifuge and use the chloroform layer.

Reference solution (b). A mixture of equal volumes of test 
solution and reference solution (a).

Apply to the'plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with a 
solution prepared by dissolving 5 g of iodine and 10 g of 
potassium iodide in sufficient water to produce 100 ml and 
mixing 20 ml of the resulting solution with 30 ml of water and 

. 50 ml of 2 Macetic acid. Examine the plate immediately; spots 
due to betaxolol is brown colour. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a). The test is not valid unless the chromatogram 
obtained with reference solution (b) shows a single, compact 
spot

B. . In the Assay, the principal.peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

pH(2.4.24).6.0tb7.8. .

Related substances. Determine by liquid chromatography 
(2.4.14).
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Test solution. Dilute a volume ofthe eye drops to obtain a 
solution containing the equivalent of 0.02 per cent 
vv/v of betaxolol in the mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 
j 00.0 ml with the mobile phase.

Chromatographic system
; a stainless steel column 25 cm x 4.6 mm, packed with 

: octadecylsilane bonded to porous silica (10 pm),
,J - mobile phase: dissolve 3 g of sodium dodecyl sulphate 

in 450 ml of the solution containing 45 volumes of a 
buffer solution prepared by diluting 5 ml of ortho­
phosphoric acid to 990 ml of water, adjusted the pH to 
3.0 with 2 Mammonia and diluted to 1000 ml with water 
and 55 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
'spectrophotometer set at 220 nm,
: - injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 8000 theoretical plates and 
the tailing factor is not more than 2.5.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(1.0 per cent), the area of not more than one secondary peak is 
more than 0.3 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.3 per 
cent).

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute the eye drops to obtain a solution 
containing 0.01 per cent w/v of betaxolol in the mobile phase.

Reference solution (a). A 0.012 per cent w/v solution of 
betaxolol hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 0.012 per cent 
w/v of betaxolol hydrochloride IPRS and 0.006 per cent w/v 
solution of pilocarpine nitrate IPRS in the mobile phase.

Chromatographic system
■ . ■ a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica,
- mobile phase: a mixture of 45 volumes of acetonitrile 

and 55 volumes of water containing 0.71 per cent w/v of 
anhydrous disodium hydrogen orthophosphate and 
0.91 per cent w/v solution of dimethylamine 
hydrochloride, adjusted to pH 3.0 with orthophosphoric 
acid,

- flow rate: 1 ml per minute,
" spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Injection reference solution (b). The test is not valid unless 
the resolution between the peaks coressponding to betaxolol 
and pilocarpine is not less than 1.5.

Calculate the content of C!SH29NO3 in the eye drops.

Storage. Store protected from light.

Labelling. The quantity of ac tive ingredient is stated in terms 
of the equivalent amount of betaxolol.

Bezafibrate

C!9H,0ClNO4 Mol. Wt. 361.8

Bezafibrate is 2-[4-[2-(4-Chlorobenzamido)ethyl]phenoxy]- 
2-methylpropanoic acid.

Bezafibrate contains not less than 98.0 per cent and not more 
than 102.0 per cent of C19H20CINO4, calcuated on the dried 
basis.

Category. Hypolipidaemic.

Description. A white or almost white, crystalline powder. It 
shows polymorphism (2.5.11).

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bezafibrate 
IPRS or with the reference spectrum of bezafibrate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. Amixture of 2.7 volumes of glacial acetic acid, 
30 volumes of methyl ethyl ketone and 60 volumes of xylene.

Test solution. Dissolve 10 mg of the substance under 
examination in methanol and dilute to 5 ml with methanol.

Reference solution'. A0.2per cent w/v solution of bezafibrate 
IPRS in methanol.

Apply to the plate 5 pl of each solution. After development 
dry the plate in air and heat at 120° for 15 minutes, allow to 
cool and examine under ultraviolet light at 254 nm. The principal 
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spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution.

Tests

Appearance of solution. A 5.0 per cent w/v solution in 
dimethylformamide (Solution A) is clear (2.4.1) and not more 
intensely coloured than reference solution BYS4 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 100.0 ml ofthe mobile phase.

Reference solution (a). Dilute 10.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
100.0 ml with the mobile phase.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with the mobile phase.

Reference solution (c). To 1.0 ml ofthe test'solution, add 
1 ml of 0.1 M hydrochloric acid and evaporate to dryness 
on a hot plate. Dissolve the residue in 20.0 ml of the mobile 
phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of methanol and 

40 volumes of a buffer solution prepared by dissolving 
2.72 g ofpotassium dihydrogen phosphate in 1000 ml 
of water, adjusted to pH 2.3 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 228 nm,
- injection volume: 20 pl,

Name Relative.
retention time

Bezafibrate impurity A1 0.5

‘chlorobenzoyityramine,
:4-chlorobcnzoic acid.
3methyl 2-[4-[2-[(4-chlorobenzoyI)amino]ethyl]phenoxyj-2
methylpropanoate,
4ethyl 2-[4-[2-[(4-chlorobenzoyl)amino]ethyl]phenoxy]-2-
mcthylpropanoalc,
sbutyl 2-[4-[2-[(4-chlorobenzoyI)amino]ethyl]phenoxy]-2T
methylpropanoate.

Bezafibrate impurity B* 2 0.6

Bezafibrate (Retention time:.about 6 minutes) 1.0

Bezafibrate impurity C3 1.5

Bezafibrate impurity D4 2.3

Bezafibrate impurity E5 6.2

Inject reference solution (b) and (c). The test is not valid unless 
the resolution between the two principal peaks in the 
chromatogram obtained with reference solution (c) is not less 
than 5.0. The signal to noise ratio for the principal peak in the 
chromatogram obtained with the reference solution (b) is not 
less than 5.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak corresponding to each of the bezafibrate 
impurities A, B, C, D and E is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). The area of any other secondary 
peak is not more than 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.1 
per cent).The sum of areas of all the secondary peaks is not 
more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.75 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Chlorides (2.3.12). Boil 0.83 g with 30 ml of water for 5 minutes, 
cool and filter. The filtrate complies with the limit test for 
chlorides (300 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18/ Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g drying in an oven at 105°.

Assay. Dissolve 0.3gina50ml mixture of 25 volumes of water 
and 75 volumes ethanol (95 per cent). Titrate with 0.1 M 
sodium hydroxide until a pink colour is obtained, using 0.1 ml 
ofphenolphthalein solution as an indicator. Carry out a blank 
titration.

1 ml of 0.1Msodium hydroxide is equivalent to 0.03618 g of 
C19H20aNO4.

Bezafibrate Tablets
Bezafibrate Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of bezafibrate, 
c19h20cino4.
Usual strengths. 200 mg; 400 mg.

Identification

Disperse a quantity of the powdered tablets containing 0.2 g 
of Bezafibrate with two 10 ml quantities of acetone for 
10 minutes, combine and filter the extracts and evaporate the 
filtrate to dryness. On the residue, determine by infrared 
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absorption spectrophotometry (2.4.6). Compare the spectrum 
obtained with bezafibrate IPRS or with the reference spectrum 
of bezafibrate.

Tests
Dissolution (2,5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of.buffer solution.pH 6.5 prepared,by 
dissolving 0,608 g of sodium hydroxide and 6.805 g of 
potassium dihydrogen orthophosphate in sufficient water to 
produce 1000 ml and adjusted to pH 6.5 with sodium hydroxide 
solution or orthophosphoric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium, filter and dilute 
with the dissolution medium, if necessary. Measure the 
absorbance of the solution, at the maximum at about 229 run 
(2:4.7). Calculate the content of C19H2oC1N04 in the medium 
from the absorbance of a 0.0011 per cent w/v solution of 
bezafibrate IPRS in the dissolution medium. •

Q. Not less than 75 per cent of the stated amount of 
C|9H20ClNO4.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 0.1 g of Bezafibrate in 15 ml of methanol 
with the aid of ultrasound for 2 minutes, shake for a further 
10 minutes, and dilute to 100.0 ml with the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the mobile phase..

Reference solution (c). A solution containing 0.0002 per cent 
w/v each of bezafibrate IPRS and chlorobenzoyityramine 
IPRS prepared by dissolving in minimum quantity of methanol 
and dilute with the mobile phase.
Chromatographic system

- a stainless steel column 15 cm x 3.9 mm, packed with 
octadecylsilane bonded to porous silica (4 pm),

- mobile phase: a mixture of 3 ;9 volumes of 40 per cent 
w/v of tetrabutylammonium hydroxide, 400 volumes of 
acetonitrile and 600 volumes of water and adjusted to 
pH 4.0 with 10 per cent v/v orthophosphoric acid,

~ flow rate: 1 ml per minute,
- spectrophotometer set at 239 nm,
- injection volume: 20 pl.

The retention time of b ezafibrate is about 5 minutes.

Inject reference solution (c). The test is not valid unless, the 
resolution between the peaks corresponding to bezafibrate 
and chlorobenzoyityramine is not less than 7.0.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent). The sum of areas of all the secondary peaks 
is not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.75 per cent).. Ignore any peak with an area less than that of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 100 mg of Bezafibrate in 70 ml of 
methanol with the aid of ultrasound for 2 minutes, shake for a 
further 10 minutes and dilute 100 ml with methanol and filter. 
Dilute 1.0 ml of the solution to 100.0 ml with methanol and 
measure the absorbance of the solution at the maximum at 
about 229 nm (2.4.7). Calculate the content of Ci9HZ0C1NO4 
from the absorbance of 0.001 per cent w/v solution of 
bezafibrate IPRS in methanol.

Biapenem

CiiH18N4O4S Mol Wt. 350.4

Biapenem is (4R,55',65)-3-(6,7-dihydro-5/f-pyrazolo[l ,2-a] 
[1,2,4] triazol-8-ium-6-yl sulfanyl-6-(l-hydroxyethyl)-4,7-oxo- 
1-azabicyclo [3.2.0] hept-2-ene-2 carboxylate.

Biapenem contains not less than 95.0 per cent and not more 
than 101.0 per cent of of Ci5Hi8N4O4S, calculated on the 
anhydrous basis.

Category. Antibiotic.

Description. Awhite to pale yellowpowder.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.
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Tests-
pH (2.4.24). 4.0 to 6.0, determined on 1.0 per cent w/v solution 
in water. . . ........ .

Specific optical rotation (2,4.22). -35° to-25°, determined on 
1;.O per. cent w/v. solution in phosphate buffer pH 7.0.

Related substances. Determine by liquid chromatography 
(24.14).

Test 'solution. Dissolve 75 mg of the substance under 
examination in water and dilute to 25.0 ml with water.

Reference solution (a). A 0.003 per cent w/v solution of 
biapehem IPRS in water.

Reference solution (b). Dissolve 30 mg of biapenem IPRS in 
1.0 ml of sodium hydroxide solution and dilute to 10.0 ml with 
water: -
Chromatographic system, ......

- a stainless steel column 25 pm x 4.6 mm, packed with
. , . octadecylsilane bonded to porous silica (5 pm),.
- ’mobile phase: A. a 0.284 per cent w/v solution of 

disodium hydrogen orthophosphate in water, adjusted 
to pH 7.0 with orthophosphoric acid,

B. methanol,
~ a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase
(in min) (per cent y/v) (per cent v/v

0 - 97 . .. ' 3
7 .97 . ' 3

25 ' 80 ' “ , 20
30 70. . 30
34 70 30
35 97 3

. 45 97 3

The relative retention time with reference to biapenem for base 
degraded impurity is about 0.38.

Inject reference solution (b). The test is not valid unless the 
resolution between base degraded, impurity and biapenem is 
not less than 6.0.,

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (a ) 
(1.0 per cent) and the sum of areas of all the peaks is not more 
than 3 times the area of the principal peak in the chromatogram 
obtained with the reference solution (a) (3.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with the.limit test for 
heavy metals, Method B (20 ppm). . . ■ : ..

Bacterial endotoxins (2.2.3). Not more than 1.17 Endotoxin 
units per mg of biapenem.

Sterility (2.2.11). Complies with the test for sterility. ■ ; ‘-'r

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.2g. .

Assay. Determine by liquid chromatography (2.4.14);

Test solution.. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml of the solution to 50.0 ml with the 
mobile phase.

Reference solution. A 0.01 per cent w/v solution of biapenem 
IPRS in the mobile phase.

Chromatographic system ..
- a stainless steel column 15' cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), .
- mobile phase: a mixture of 9 8 volumes of buffer solution 

. prepared by dissolving 1.54 g ammonium, acetate in 
1000 ml of water and 2 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 295 nm, 
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless 
the column efficiency is not less than 5000 theoretical 
plates, tailing factor is not more than 1.5 and the relative 
standard deviation for replicate injections1 is hot more than 
2.0percent. ,

Inject the reference solution and the test solution.

Calculate the content of C^H^N^S.

Storage. Store protected from moisture.

Bicalutamide

C18H14F4N2O4S Mol, Wt. 430.4

Bicalutamide is (/?S)-Ar-[4-Cyano-3-(trifluordmethyl)phenyl]- 
3-[(4-fluorophenyl)sulfonyl]-2-hydroxy-2-methylpropanamide.

Bicalutamide contains not less than 98.0 per cent and not 
more than 102.0 per cent of Q8H14F4N2O4S, calculated on the 
dried basis.
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Category. Antineoplastic.

Description. A white to pale yellow powder.

Identification

A. Determine by infrared absorption spectrophotometry 
(2.4-6).Compare the spectrum with that obtained with 
bicalutamide IPRS or with the reference spectrum of 
bicalutamide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Specific optical rotation (2.4.22).—0.5 to + 0.5, determined on
1.0 per cent w/v solution in ethyl acetate at 25°.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 1 volume of mobile phase A and 2 volumes of 
mobile phase B.

Test solution, Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Reference solution (a). A 0.0001 per cent w/v solution of 
bicalutamide IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.0005 per cent 
w/v of bicalutamide related compound A IPRS and 0.005 per 
cent w/v of bicalutamide IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: A. a 0.01 per cent v/v of trifluoroacetic 

acid in water,
B. a 0.01 per cent v/v of trifluoroacetic 

acid in acetonitrile, ...
- a gradient programme using the.conditions given below, 
- flowrate: 1 ml per minute, ..
- spectrophotometer set at 270 nm,
- . injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(inmin.) (per centy/v) (per cent v/v)

0 67. •; ' ... 33 .

16.5 67 33 „■

26.5 < 40 ■■ 60

32.5 ■ ' '? 95

32.6 . 67 33
35 67 ■ .33 ■

l4-Amino-2-(trifluoromethyl)benzonitrile, 
2jV-[4-Cyano-3-(trifluoromethyl)phenyl]-3-[(4-fluorophenyl)sulfinyl]- 
2-hydroxy-2-methylpropanamide,
3 jV-[4-Cyano-3-(trifluoromethyl)phenyl]--2-hydrc)xy-2-methyl-3- 
(phenylsulfonyl)propanamide,
4//-[4-Cyano-3-(trifluoromethyI)phenyl]-3-(2-fluorophenyisulfonyl)- 
2-hydroxy-2-methylpropanamide,.
W-[4-Cyano-3-(trifluoromethyl)phenyl]-3-(4-fluorophenylsulforiyl)- 
2-methylpropanamide,
fW-[4-Cyaiw-3-(trifluoromethyl)phenyl]-3-(4-fluorophenylthio)-2- 
hydroxy-2-methylpropanamide.

Name Relative 
retention time

Correction 
factor

Bicalutamide ami nobenzonit ri le1 0.30 0.71
Bicalutamide impurityA 
isomer A2 0.64 .. . _
Bicalutamide impurityA 
isomer B2 0.67 ■ - ■ >■ i_ ■
Desfluoro bicalutamide3 0.83 0.91.
2-Fluoro bicalutamide4 0.94
Bicalutamide 1.00 —
Deoxybicalutamide5 1.33 —

Bicalutamide sulphide6 1.56 —

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to bicalutamide related 
compound A isomer A and isomer B is not less than 0.8 and 
between the peaks due to bicalutamide related compound A 
isomer B and bicalutamide is not less than 8.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to bicalutamide aminobenzonitrile, 
bicalutamide related compound A isomer A, isomer B and 
bicalutamide sulphide, each of, is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent), the area of any peak corresponding 
to desfluoro bicalutamide, 2-fluoro bicalutamideand 
deoxybicalutamide, each of, is not more than twice the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent), the area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the. chromatogram obtained with 
reference solution (a) (0,05 per cent); .

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphates (2.3.17). 0.3 g complies with the test for sulphates 
(500 ppm).
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Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g.by drying at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml of the solution to 50.0 ml with the 
mobile phase.

Reference solution. A 0.01 per cent w/v solution of 
bicalutamide IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CisH14F4N2O4S.
Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Bicalutamide Tablets
Bicalutamide Tablets contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
bicalutamide CI8H14F4N2O4S.

Usual strengths. 50mg; 150 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No, 2 (Paddle),
Medium. 1000 ml of 1.0 per cent w/v sodium lauryl sulphate in 
water,
Speed and time. 50 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution; suitably diluted with 
the medium if necessary, at the maximum at about 272 nm 
(2.4.7). Calculate the content of CiSH14F4N2O4S in the medium 
from the absorbance obtained from a solution of known 
concentration of bicalutamide IPRS. . .

Q. Not less than 70 per cent of the stated amount of 
C18H14F4N2O4S. <5

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 50 mg of Bicalutamide with 30 ml of mobile phase 
with the aid of ultrasound for about 10 minutes and dilute to 
50.0 ml with mobile phase.

■Reference solution. A 0.001 per cent w/v solution of 
bicalutamide IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to. porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 7.1 g of anhydrous disodium 
hydrogen orthophosphate and 1.0 g of hexane 
sodium sulphonate in 1000 ml water, adjusted the pH to 
7.3 with orthophosphpric acid and 50 volumes -of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with the 
reference solution (.1.0 per cent) and the sum of the areas of 
all the secondary peaks is not more than twice the area ofthe 
principal peak in the chromatogram obtained with the 
reference solution (2.0 per cent).

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.5g. ' ■' ' "

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of Bicalutamide with 30 ml of 
methanol with the aid of ultrasound for 10 minutes and dilute 
to 50.0 ml with methanol. Further dilute 5.0 ml ofthe solution 
to 50.0 ml with methanol.

Reference solution. A 0.01 per cent w/v solution of 
bicalutamide IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 7.1 g of anhydrous disodium 
hydrogen orthophosphate and 1.0 g of hexane sodium
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sulphonate in 1000 ml 'water, adjusted to pH 7.3 with 
orthophosphoric acid and 50 volumes of acetonitrile, 

_ flow rate: 1.5 ml per minute, 
- spectrophotometer set at 270 nm, 
- mjectionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 30.00 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C18Hi4F4N2O4S in the tablets.

Storage. Store at a temperature not exceeding 30°.

Labelling. The label states the strength in terms of the amount 
ofbicalutamide. .

Bifonazole

C22Hi8N2 Mol. Wt. 310.4

Bifonazole is l-[(/?5)-(biphenyl-4-yl)phenylmethyl]- 
1//-imidazole

Bifonazole contains not less than 98.0 per cent and not more 
than 100.5 per cent of C^Hi8N2, calculated on the dried basis.

Category. Antifungal.

Description. A white or almost white, crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6), 
Compare the spectrum with that obtained with bifonazole IP RS 
or with the reference spectrum of bifonazole.

Tests
Optical rotation (2.4.22). - 0.1 ° to + 0.1°, determined in a 1.0 
per cent w/v solution in methanol.

Related substances. Determined by liquid chromatography 
(2.4.14).

buffer solution pH 3.2. Mix 2.0 ml of orthophosphoric acid 
with water and dilute to 1000.0 ml with the same solvent.
Adjusted to pH 3.2 with triethylamine.

Test solution. Dissolve 50 mg of the substance under 
examination in 25 ml of acetonitrile and dilute to 50.0 ml with 
buffer solution pH 3.2.

Reference solution. Dilute 0,25 . ml of the test solution to 
50.0 ml with buffer solution pH 3.2,
Chromatographic system

- a stainless steel column 12.5 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 40°,
- mobile phase: A. a mixture of 20 volumes of acetonitrile 

and 80 volumes of buffer solution pH 3.2,
B. a mixture of 20 volumes of buffer 

solution pH 3.2 and 80 volumes of acetonitrile,
■ a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,

. - spectrophotometer set at 21 Onm, 
- injection volume: 50 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 60 40
8 60 40
12 10 90
30 10 90
32 60 40

Inject the reference solution and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than 3 times the 
area ofthe principal peak in the chromatogram obtained with 
the reference solution (1.5 per cent). Sum of all the secondary 
peaks is not more than 4 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent). Ignore the peaks having area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.05 per cent).
Sulphated ash (2.3.18). Not more than 0.1 per cent.
Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.
Assay. Dissolve 0.25 g in 80 ml of anhydrous acetic acid. 
Titrate with 0.1 Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.
1 ml of 0.1 Mperchloric acid is equivalent to 0.03104 g of 
C^HjjjNj.

Bifonazole Cream
Bifonazole Cream contains Bifonazole in a suitable cream base.

Bifonazole Cream contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of bifonazole, 
C22H18N2'.
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Usual strength. 1.0 per cent w/w.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Other tests. Comply with the tests stated under Creams.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of the cream containing 
about 10 mg of Bifonazole with 40 ml of methanol in a 50-ml 
volumetric flask for 30 minutes and heat on a water-bath until 
the sample dissolves, allow to cool and dilute to volume with 
methanol. Freeze out the fatty phase under swirling 2 minutes 
in an ice-bath and filter through a membrane filter.

Reference solution. A 0.02 per cent w/v solution of bifonazole 
IPRS in methanol.

Chromatographic system
- a stainless steel column 12.5 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such as 
LiChrospher 60 RP Select - B),

- column temperature: 40°,
- • mobile phase: a mixture of 47 volumes of acetonitrile;

' 53 volumes of 0.02 M orthophdsphoric acid, adjusted 
to pH 5.0 with ammonia solution,

- flow rate: 2 ml per minute,
- spectrophotometer set at 258 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injectionsis not more 
than 2.0 per cent.

Inject the reference solution and the test solution. j

Calculate the content of C22H! 8N2 in the cream.

Storage. Store at a temperature not exceeding 30°.

Biperiden Hydrochloride

C^NO^CI Mol. wt.. 347.9 

Biperiden Hydrochloride is (AS)-l-[(ZP/?5',27?5',47?S)-bicyclo- 
[2.2.1] hept-5-en-2-yl]-l-phenyl-3-(piperidin-l-yl)propan-kol 
hydrochloride.

Biperiden Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C2iH29NO,HCl, calculated 
on the dried basis.

Category. Anticholinergic.

Description. Awhite, crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with biperiden 
hydrochloride IPRS or with the reference spectrum of 
biperiden hydrochloride.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 100 volumes of toluene, 5 volumes 
of diethylamine and 5 volumes of methanol.

Test solution. Dissolve 0.5 g of the substance under 
examination in 100.0 ml oimethanol.

Reference solution (a). A 0.5 per cent w/v solution of 
biperiden hydrochloride IPRS in methanol.

Reference solution (b). Dissolve 5 mg of (ST?)-!-^!!?^ 2RS, 
47?S)-bicyclo [2.2.1] hept-5-en-2-y I]-1-phenyl-3-(piperidin-1- 
yl]-propan-l-ol (endo form) inreferencesolution(a) and dilute 
to 2 ml with the same solution.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine in ultraviolet light at 254 nm. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). Spray with dilute iodobismuthate 
solution and examine under daylight. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with reference solution 
(a). The test is not valid unless the chromatogram obtained 
with reference solution (b) shows two clearly separated spots.

C. To about 20 mg add 5 ml of phosphoric acid; a green colour 
develops.

D. It gives reaction (A) of chlorides (2.3.1)1

Tests

Appearance of solution. A 0.2 per cent solution in carbon 
dioxide-free water is not more, opalescent-than opalescence 
standard OS2 (2.4.1), and is,colourless:(2.4.1).
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pjl (2.4-24). 5.0 to 6.5, determined in a 0.2 per cent w/v 
solution.

Related substances. Determine by gas chromatography 
(2.4.13).

Test solution. Dissolve 1.0 g of the substance under 
examination in 100.0 ml of methanol.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100 ml with methanol and mix. Dilute 10 ml ofthe resulting 
solution to 100 ml with methanol.

Reference solution (b). To 1.0 ml of the test solution add 
10 ml of methanol and 10 mg of (57?)-1 -[(1 RS, 2RS, 4/?5)-bicyclo 
[2.2.1]hept-5-en-2-yl]-l-phenyl-3-(piperidin-l-yl)propan-l-ol 
[etido form) and sufficient methanol to produce 100 ml.

Chromatographic system
- a fused-silica capillary column, 50 m x 0.25 mm coated 

' with poly (vinyl-phenylmethyl siloxane with thickness 
of0.25 pm,

- - flame ionisation detector,
- temperature:
- column. 200° for 5 minutes, then raised at the rate of 

2° per minute to 270°, -
- inlet port at 250° and detector at 300°,
- flow rate: 0.4 ml per minute using nitrogen as the carrier 

gas and a split ratio of 1:250.

Inject 2 pl of each solution. The test is not valid unless, in the 
chromatogram obtained with reference solution (b), the 
resolution between the first peak due to biperiden and the 
second peak due to (57?)-1-[(17?5, 27?5,47?5)]-bicyclo [2.2.1] 
hept-5-en-2-yl]-phenyl-3- (piperidin-l-yl)propane-l-ol (endo 
form) is at least 2.5; the principal peak in the chromatogram 
obtained with reference solution (a) has a signal-to-noise ratio 
of at least 6. For peaks with a retention time of 0.95.-to 1.05 
relative to biperiden,, the area of any peak, other than the 
principal peak, is not more than 0.5 per cent ofthe area ofthe 
principal peak and the sum of the areas of any such peaks is 
not more than 1.0 per cent ofthe area ofthe principal peak. For 
peaks with relative retention times outside the above- 
mentioned range, the area of any peak is not more than 011 per 
cent of the area ofthe principal peak and the sum of the areas 
of such peaks is not morethan 0.5 per cent of the area of the 
principal peak. Ignore any peak with an area less than 0.05 per 
cent of the area of the principal peak in the chromatogram 
obtained with the test solution.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
^eavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
°n 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Weigh 0.5 g, dissolve in 80 ml of anhydrous glacial 
acetic acid, warming slightly, if necessary to effect solution 
and cool. Add 10 ml of mercuric acetate solution and titrate 
with 0.1 M perchloric acid, using 0.1ml of crystal violet 
solution as indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03479 g of 
C2IH29NO,HC1.

Storage. Store protected from light.

Biperiden Tablets
Biperiden Hydrochloride Tablets

Biperiden Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent of the stated amount of biperiden 
hydrochloride, C2iH29NO, HC1.

Usual strength. 2 mg.

Identification

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G.

Mobile phase. A mixture of 100 volumes of methanol and 
1.5 volumes of strong ammonia solution.

Test solution. Disperse a quantity of the powdered tablets 
containing about 10 mg of Biperiden Hydrochloride with 5 ml 
of water and disperse the powder with the aid of ultra sound 
for a few minutes. Add 5 ml of methanol and mix again for 
15 minutes. Filter the solution into a separator, add 2 ml of 1. M 
sodium hydroxide and 10 ml of chloroform and shake for 
3 minutes. Filter the chloroform layer into a stoppered flask 
and use the filtrate.

Reference solution. Prepare in a similar manner using 10 mg of 
biperiden hydrochloride IPRS in place of the substance 
under examination.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air and expose it to iodine vapours till spots 
appear. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw 75 ml ofthe solution and filter through a membrane 
filter disc with an average pore diameter not greater than 
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1.0 am, rejecting the first few ml ofthe filtrate. Transfer 50;0 ml 
of the clear filtrate into a suitable container, adjusted to pH 5.3 
with 0.1 Msodium hydroxide: Transfer the solution to a 100- 
ml volumetric flask and dilute with water to volume and mix.

Prepare a reference solution by weighing 80 mg of biperiden 
hydrochloride IPRS in sufficient methanol to produce 100.0 
ml. Dilute 5.0 ml of the solution to 500.0 ml with 0.1 M 
hydrochloric acid and mix. Transfer 25.0 ml of the resulting 
solution into a suitable container and adjusted to pH 5.3 with 
0.1 M sodium hydroxide and dilute to 100.0 ml with water 
(2 pg per ml).

Prepare a blank solution by treating 50 ml of water in place of 
the clear filtrate in the same manner as described for the test 
solution beginning at the words “adjusted to pH 5.3...... .

Transfer 20.0 ml of the solutions into individual separators, 
each containing 10.0 ml ofphosphate-buffered bromocresol 
purple solution. Add 40.0 ml of chloroform to each and shake 
for 10 minutes. After the layers have separated, filter each 
chloroform extract through a filter paper into separate, glass- 
stoppered flasks, discarding the first 10 ml of each filtrate.

Measure the absorbances of the solutions at the maximum at 
about 408 nm (2.4.7) against the blank solution. Calculate the 
content of C2!H29NO,HC1 in the medium from the absorbance 
obtained from the reference solution.

Q. Not less than 75 per cent ofthe stated amount of C21H29NO, 
HCL

Bisacodyl

C22H19NO4 . Mol. Wt 361.4

Bisacodyl is bis(4-acetoxyphenyl)-2-pyridylmethane.

Bisacodyl contains not less than 98.0 per cent and not more 
than 101.0 per cent of C22H19NO4, calculated on the dried basis;

Category. Laxative.

Description. A white or almost white, crystalline powder; 
odourless.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained; with bisacodyl IPRS 
or with the reference spectrum of bisacodyl.

B. When examinedin the range 230nmto 360 nm, a 0.001 per 
cent w/v solution in 0.1 M potassium hydroxide in methanol 
shows an absorption, maximum only at about 248. nm, about 
0.65(2.4.7). ...

Other tests. Comply with the tests stated under Tablets. Tests

Assay. Weigh and'powder 20 tablets. Disperse a quantity of 
the powdercontaining about 2 mg of Biperiden Hydrochloride 
and transfer to a 50-ml volumetric flask, add 12.5 ml of water 
and heat on a steam-bath for 15 minutes. Cool, dilute with 
methanol to volume and mix. Transfer5.0 ml of the resulting 
solution to a separator, add 10.0 ml of phosphate-buffered 
bromocresol purple solution, extract with two quantities, each 
of 20 ml, of chloroform .and allow to separate. Filter the 
chloroform extracts into a 50-ml volumetric flask through filter 
paper and make to volume. Measure the absorbance of the 
resulting solution at the maximum at about 408 nm (2,4.7), 
using a reagent blank of a, mixture of 3 volumes of methanol 
and 1 volume of water and preparing the solution in a similar 
manner as that of the test solution omitting the substance 
under examination. Calculate the content of CM k;NO, HC1 
from the absorbance obtained by repeating the operation using 
a solution prepared by adding 5.0 ml of a 0.08 per cent w/v 
solution of biperiden hydrochloride IPRS in methanol to 25 
ml of water, diluting to 100.0 ml with methanol and treating in 
the same manner as the test solution.

Storage. Store protected from light.

Acidity or alkalinity. Shake 1.0 g with 20 ml of carbon dioxide­
free water, boil, cool and filter. Add 0.2 ml of 0.01 M sodium 
hydroxide and 0.1 ml of methyl red solution. The resulting 
solution is yellow and not more than 0.4 ml of 0.01 M 
hydrochloric acid is required to change the colour of the 
solution to red.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A mixture of 4 volumes of glacial acetic 
acid, 30 volumes of acetonitrile and 66 volumes of water.

Test solution. Dissolve 50 mg of substance under examination 
in 25 ml of acetonitrile and dilute to 50.0 nil with the solvent 
mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
to lO.Omlwiththesolventmixture.

Reference solution fZyl. IDissolve 2.mg cd bisacodyl for system 
suitability IPRS (containing bisacodyl impurity A, B, C, D 
and E) in 1.0 ml of acetonitrile and dilute to 2.0 ml with the 
solvent mixture.
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■■f^krence solution (c).- Dissolve 5 mg of bisacodyl for peak 
tfentifaation IPRS (containing bisacodyl impurity F) in 2.5 

of acetonitrile and dilute to 5.0 ml with the solvent mixture.

. chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 
(5 jam),

"mobile phase: a mixture of 45 volumes of acetonitrile 
and 55 volumes of 0.16 per cent w/v solution of 
ammonium formate, adjusted to pH 5.0 with anhydrous 
formic acid,

- flow rate: 1.5 ml per minute,
J - - spectrophotometer set at 265 nm, 
- - injection volume: 20 pl.

Inject reference solution (a). The relative retention time with 
reference to bisacodyl for 4,4’- (pyridine-2-ylmethylene) 
diphenol (bisacodyl impurity A) is about 0.2, for 2-((/?S)- 
(4-hydroxyphenyl)(pyridine-2-yl)methyl)phenol (bisacodyl 
impurity B) is about 0.4, for 4-((7?S)-(4-hydroxyphenyl) 
(pyridine-2-yl)methyl)phenyl acetate (bisacodyl impurity C) 
is about 0.45, for bisacodyl impurity D is about 0.8, for 2-((/?S)- 
(4-acetyIoxy)phenyl) (pyri d i ne-2-yl)methyl)phenyl acetate 
(bisacodyl impurity E) is about 0.9, and for bisacodyl impurity 
F is about 2.6.

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio between the peaks due to bisacodyl 
impurity E and bisacodyl is not less than 1.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peaks corresponding to bisacodyl impurity A, 
multiplied by correction factor of 0.7 and impurity B, each of, 
is not more than the area of corresponding peak in. the 
chromatogram obtained with reference solution (a) (0.1 per 
cent), the area of secondary peak corresponding to bisascodyl 
impurity C and E is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0:5 per cent), the area of secondary peak 
corresponding to bisacodyl impurity D is not more than twice 
the area of corresponding peak in the chromatogram obtained 
with reference solution (a) (0.2 per cent), the area of secondary 
peak corresponding to bisacodyl impurity F is not more than 
3 times the area of corresponding peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak.in the chromatogram obtained with reference 
solution (a) (0.1 per cent) and sum of areas of all secondary 
peaks, is not more than 10, times the area ofthe principal peak 
in the chromatogram obtained with reference .solution .(a) 
(1.0 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined 
on 0.5 g by drying in an oven at 105°.

Assay. Weigh 0.3 g and dissolve in 50 ml of anhydrous glacial 
acetic acid. Titrate with 0,1 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03614 g of 
C22H19NO4.

Storage. Store protected from light.

Bisacodyl Suppositories
Bisacodyl Suppositories contain Bisacodyl in a suitable 
suppository base.

Bisacodyl Suppositories contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
bisacodyl, C22H]9NO4.

Usual strengths. 5 mg; 10 mg.

Identification

A. Dissolve a quantity ofthe suppositories containing 0.15 g 
of Bisacodyl as completely as possible in 150 ml of light 
petroleum (40° to 60°), -filter, wash the residue with light 
petroleum (40° to 60°) until free from fatty material and dry at 
about 100°. Wash with a very small quantity of warm 
chloroform and dissolve the residue in 10 ml of a 1 per cent 
w/v solution of sulphuric acid (solution A). To 2 ml of the 
solution add one drop of potassium mercuri-iodide solution', 
a white precipitate is produced.

B. To 2 ml of the solution A add sulphuric acid; a reddish 
violet colour is produced.

C. Boil 2 ml of the solution A with a few drops of nitric acid; a 
yellow colour is produced. Cool and add 5 M sodium 
hydroxide; the colour becomes yellowish brown.

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of equal volumes of butan-2-one 
and xylene.

Test solution. Disperse a quantity of the suppositories 
containing about 20 mg of Bisacodyl with 20 ml ofpetroleum 
spirit (boiling range, 40° to 60°), filter, wash the residue with 
petroleum spirit (boiling range, 40° to 60°) until free from fat 
and dissolve in 2.ml of acetone.
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Reference solution. Dilute 3.0 volumes of the test solution to 
100.0 volumes with acetone.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and spray with a mixture of equal volumes 
of 0.05 M iodine and dilute.sulphuric acid and examine the 
plate in day light. Any secondary spot in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution.

Other tests. Comply with the tests stated under Suppositories.

Assay. Weigh a quantity of the suppositories containing about 
50 mg of Bisacodyl, add 80 ml of anhydrous glacial acetic 
acid previously neutralised with 0.02 M perchloric acid to 
1 -naphtholbenzein solution and warm gently until solution 
is complete. Immediately titrate with 0.02 Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.02 Mperchloric acid is equivalent to 0.007228 g of 
C22Hi9NO4.
Storage. Store protected from light at a temperature not 
exceeding 30°.

Bisacodyl Gastro-resistant Tablets
Bisacodyl Tablets

Bisacodyl Gastro-resistant Tablets contain not less than 95.0 
per cent and not more than 105.0 per cent ofthe stated amount 
of bisacodyl, C22H49NO4. The tablets are rendered gastro- 
resistant by enteric coating or by other means.

Usual strength. 5 mg.

Identification
A. Extract a quantity of the powdered tablets containing 
50 mg of Bisacodyl with chloroform, filter, evaporate the filtrate 
to dryness and dissolve the residue in 10 ml of a 1 per cent 
w/v solution of sulphuric acid (solution A). To 2 ml of the 
solution add one drop ofpotassium mercuri-iodide solution', 
a white precipitate is produced.

B. To 2 ml of solution A add sulphuric acid', a reddish-violet 
colour is produced.

C. Boil 2 ml of solution A with a few drops of nitric acid', a 
yellow colour is produced. Cool. and.add 5 M sodium 
hydroxide', the colour becomes yellowish-brown.

Tests.
Dissolution (2.5.2).

A. Apparatus No; 1 (Basket),
Medium. 500 ml of 0.1 Mhydrochloric acid,.

Speed and time. 100rpmandl20minutes.

Withdraw a suitable volume of medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium.

Reference solution. Dissolve about 50 mg of bisacodyl IPRs 
in 50 ml of methanol, add a drop of orthophosphoric acid and 
dilute with 0.1 Mhydrochloric acid to obtain 0.0005 per cent 
w/v solution of bisacodyl.

Chromatographic system
- a stainless steel column 10 cm x 4.0 mm, packed with 

end-capped octadecylsilane bonded to porous silica (5 
pm) (Such as Nucleosil C18),

- column temperature: 40°,
- mobile phase: a mixture of 35 volumes of 0.1 per cent 

w/v solution of ammonium acetate, adjusted to pH 8.0 
with dilute ammonia solution and 65 volumes of 
acetonitrile,

~ flowrate: 0.8mlperminute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of C22Hi9NO4.

Complies with the acceptance criteria given under acid stage.

After completion of A, remove the basket from the vessel and 
dip once into a 100 ml beaker containing 80,ml.of water. 
After the water has drained from the basket, transfer the tablets 
to Apparatus No. 2 (Paddle) and carry out the procedure 
described under B.

B. Apparatus No. 2 (Paddle),

Medium. 900 ml of a buffer solution prepared by dissolving 
8.9 g of disodium hydrogen orthophosphate and 10. g of 
sodium lauryl sulphate in 800. ml of water, adjusted the pH to 
7.5 with 0.1 Mhydrochloric acid and diluted to 1000 ml with 
water.
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute, if necessary with the 
dissolution medium.

Reference solution.T)\sso\NO about 50 mg of bisacodyl IPRS 
in 50 ml of methanol add a drbp oforthophosphoric acid and 
dilute with dissolution medium to obtain a 0.00056 per cent 
w/v solution of bisacodyl. ;-

Use chromatographic system as described under A.

Inject the reference solution and the test solution.
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Calculate the content of C22H: 9NO4 in the medium.

q Not less than 75 per cent of the stated amount of C^H^NC^. 

Related substances. Determine by liquid chromatography 
(2.4.14)-
Solvent mixture. 4 volumes of glacial acetic acid, 30 volumes 
of acetonitrile and 66 volumes of water

Test solution. Disperse a quantity of the powdered tablets 
containing about 25 mg of Bisacodyl with 40 ml ofthe solvent 
mixture and dilute to 50:0 ml with the same solvent, filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the solvent mixture.

Chromatographic system
.a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated pctadecyl silane bonded to porous 
silica (5 pm),

- mobile phase: a mixture of 45 volumes of acetonitrile 
and 55 volumes of 0.025 M ammonium formate, 
previously adjusted to pH 5.0 with anhydrous formic 
acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 50 pl.

'4,4'-(pyridin-2-ylmethyIene)diphenol,

22'[(RS)-(4-hydroxyphenyl)(pyridin-2-yl)methyl]phenol, 
;4-[(RS)-(4-hydroxyphenyl)(pyridin-2-yI)methyl]phenyl acetate, 
^unknown structure,
!2-[(RS)-[4-(acetyloxy) phenyl](pyridin-2-yl)methyl]phenyl acetate.

Name Relative 
retention time

Correction 
factor

Bisacodyl impurity A1 0.2 0.7
Bisacodyl impurity B2 0.4 —

Bisacodyl impurity C3 0.45 . —
Bisacodyl impurity D4 ■ 0.8 . .
Bisacodyl impurity E5 0.9 —

Bisacodyl (Retention time: 
about 13 minutes) 1.0 —.

Bisacodyl impurity F6 2.6

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 3.5 times ofthe retention time ofthe principal 
peak. In the chromatogram obtained with the test solution^, 
the area of any secondary peak corresponding to bisacodyl 
impurity C is not more than 1.5 times the area ofthe principal 
peak in the chromatogram obtained with, reference solution 
(a) (1.5 per cent), the area of any secondary peak 

corresponding to bisacodyl impurity A is not more than 0.8 
times the area of the principal peak' in the chromatogram 
obtained with reference solution (a) (0.8 per cent), the area of 
any secondary peak corresponding to bisacodyl impurity E is 
not more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent), the area of any secondary peak corresponding to 
bisacodyl impurity F is not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent), the area of any secondary peak 
corresponding to bisacodyl impurity D is not more than 0.2 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of areas of all the 
secondary peaks excluding bisacodyl impurity A and C is not 
more than 5 times of the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay using following test solution.

Test solution. Crush one tablet and disperse in 50 ml of the 
solvent mixture. Dilute 25.0 ml ofthe solution to'50.0 ml with 
the solvent mixture.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 4 volumes of glacial acetic acid, 30 volumes 
of acetonitrile and 66 volumes of water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 10 mg of Bisacodyl with 50 ml of the 
solvent mixture. Dilute 25.0 ml ofthe solution to 100.0 ml with 
the solvent mixture.

Reference solution. A0.005 per cent w/v solution of bisacodyl 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 pm).( such as Symmetry C18),

- mobile phase: a mixture of 45 volumes of acetonitrile 
and 55 volumes of0.025 M ammonium formate, adjusted 
to pH 5.0 with anhydrous formic acid,

- flowrate: 1.5 mlperminute,
- spectrophotometer set at 265 nm, 
- injection volume: 50 pl.
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Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22HI9NO4 in the tablets....................

Bismuth Subcarbonate
Bismuth Carbonate

Bi2(CO3)O2 Mol. Wt. 510.0

Bismuth Subcarbonate contains not less than 80.0 per cent 
and not more than 82.5 per cent of Bi, calculated on the dried 
basis.

Category. Antacid.

Description. A white or almost white powder; odourless.

Identification

A. It gives the reactions of bismuth salts (2.3.1).
B. It gives reaction (A) of carbonates (2.3.1).

Tests

Appearance of solution. Disperse 5.0 g with 10 ml of water, 
add 20 ml of nitric acid. Heat to dissolve, cool and dilute to 
100 ml with water (solution A). Solution A is not more 
opalescent than opalescence standard OS2 (2.4.1), and is 
colourless (2.4.1).

Alkalis and alkaline-earth metals. Not more than 1.0 per cent, 
determined by the following method. To 1.0 g add 10 ml of 
water and 10 ml of 5 M acetic acid, boil for 2 minutes, cool, 
filter and wash the residue with 20 ml of water. To the combined 
filtrate and washings add 2 ml of 2 Mhydrochloric acid and 
20 ml of water. Boil, pass hydrogen sulphide through the 
boiling solution until no further precipitate is produced, filter 
and wash the residue with water. Evaporate the combined 
filtrate and washings to dryness on a water-bath and add 
0.5 ml of sulphuric acid, ignite gently and allow to cool.-

Arsenic (2.3.10). To 0.5 g in a distillation flask add 5 ml of 
water and 7 ml ofsulphuric acid, cool and add 5 g of hydrazine 
reducing mixture and 10 ml of hydrochloric acid. Connect 
the flask to an air-condenser, heat gradually to boiling during 
15 to 30 minutes and continue heating at such a rate that the 
distillation proceeds steadily and until the volume in the flask 
is reduced by half, or until 5 minutes after the condenser has 
become full of steam. Discontinue distillation before fumes of 
sulphur trioxide are evolved. Collect the distillate in a tube 
containing 15 ml of water cooled in ice. Wash the condenser 
with water and dilute the combined distillate and washings to 

25 ml with water. The resulting solution complies with the 
limit test for arsenic (5 ppm). Use, 2.5 ml of arsenic standard 
solution (1 ppm As) diluted to 25 ml with water to prepare the 
standard.

Copper. To 5 ml of solution A add 2 ml of 10 M ammonia, 
dilute to 50 ml with water and filter. To 10 ml of the filtrate add 
1 ml of a 0.1 per cent w/v solution of sodium diethyldithio- 
carbamate. Any colour produced is not more intense than 
that produced, by treating at the same time and in the same 
manner a solution containing 0.25 ml of copper standard 
solution (10ppm Cu) diluted to 10 ml with water (50 ppm).

Lead. To 10 ml of solution A add 10 ml of 1Msulphuric acid; 
the solution does not become cloudy.

Silver. To 2.0 g add 1 ml of water and 4 ml of nitric acid. Heat 
gently to dissolve and dilute to 11 ml with water. Cool, add 
2 ml of 7 Mhydrochloric acid and allow to stand for 5 minutes 
protected from light. Any opalescence produced is not more 
intense than that obtained by treating at the same time and in 
the same manner a mixture of 10 ml of silver standard solution 
(5 ppm Ag), 2 ml of 7 Mhydrochloric acid and 1 ml of nitric 
acid (25 ppm).

Chlorides (2.3.12). To 10 ml ofsolutionAadd4ml of nitric 
acid and 20 ml of water; the resulting solution complies with 
the limit test for chlorides (500 ppm).

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.5 g, dissolve in 3 ml of nitric acid and dilute to 
250 ml with water. Addstrong ammonia solution until 
cloudiness is first observed, add 0.5 ml of nitric acid and heat 
to 70°, maintaining the solution at this temperature until the 
solution becomes completely clear. Add about 50 mg of xylenol 
orange mixture and titrate with 0.1 Mdisodium edetate until 
the colour changes from pinkish-violet to lemon yellow.

I ml of 0.1 Mdisodium edetate is equivalentto 0.02090 g of Bi.

Storage. Store protected from light.

Bisop rolol Fumarate

(C18H31Np4)2.C4H4O4. Mol. Wt. 767.0

Bisoprolol Fumarate is 2-propanol,l-[4-[[2-(l-methylethdxy) 
ethoxy]methyI]phenoxy]-3-[( 1 -methylethyl)amino]-,(±)-,(7?)-2- 
butenedioate.
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Bisoprolol Fumarate contains not less than 97.5 per cent and 
not more than 102.0 per cent of (ClgH31NO4)2,C4H4O4, 
calculated on the anhydrous basis.

Category. Beta-adrenoceptor antagonist.

Description. Awhite, crystalline powder.

Identification

A Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bisoprolol 
fumarate IPRS or with the reference spectrum of bisoprolol 
fumarate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Optical rotation (2.4.22). - 2.0° to + 2.0°, determined in a 1.0 
per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay using the following 
modifications.

Inject the test solution. The sum of areas of all the secondary 
peaks, other than the peak due to fumaric acid is not more 
than 0.5 per cent, calculated by area normalization.

Fumaric acid. 14.8.percentto 15.4 percent.

Weigh 0.5 g and dissolve in 70 ml of ethanol, add 8.0 ml of 
0.1M tetrabutylammonium hydroxide, stir for 2 minutes. 
Continue to titrate with 0.1Mtetrabutylammonium hydroxide, 
determining the end point potentiometrically (2.4.25), using 
glass-calomel electrode. Carry out a blank titration.

1 ml of 0.1 Mtetrabutylammonium hydroxide is equivalent to 
0.005804 g of fumaric acid.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Water (2.3.43). Not more than 0.5 per cent.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 65 volumes of water and 35 volumes of 
acetonitrile.

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml ofthe solvent mixture.

Reference solution (a). A 0.1. per cent .w/v solution of 
bisoprolol fumarate IPRS in the solvent . .

Reference solution (b). A solution containing 0.05 per cent 
w/v ofpropranolol hydrochloride IPRS and 0.1 per cent w/v 
of bisoprolol fumarate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: To 1000 ml of solvent mixture, add 5 ml of 

heptafluorobutyric acid, 5 ml of diethylamine and 2.5 
ml of formic acid. Mix and filter, make necessary 
adjustment if necessary to obtain desired resolution.

- flow rate: 1 ml per minute,
- spectrophotometer set at 273 nm,
- injection volume: 10 pl.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to bisoprolol and 
propranalol is not less than 7 in the chromatogram obtained 
with reference solution (b), the tailing factor is not more than 
2.0 and the relative standard deviation for replicate injections 
is not more than 2.0 per cent for bisoprolol peak in the 
chromatogram obtained with reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of (Ci8H31NO4)2,C4H4O4 using the area 
ofthe 2 major peaks.

Storage. Store protected from light and moisture at a 
temperature below 30°.

Bisoprolol Fumarate and 
Hydrochlorothiazide Tablets
Bisoprolol Fumarate and Hydrochlorothiazide Tablets contain 
not less than 90.0 per cent and notmore than 110.0 per cent of 
the stated amounts of bisoprolol fumarate, (Cl8H3)NO4)3, 
C4H4O4 and hydrochlorothiazide, C7H8C1N3O4S2.

Usual strengths. Bisoprolol Fumarate, 2.5 mg, 
Hydrochlorothiazide, 6.25 mg; Bisoprolol Fumarate, 5 mg, 
Hydrochlorothiazide, 6.25 mg; Bisoprolol Fumarate 10 mg, 
Hydrochlorothiazide 6.25 mg.

Identification
A. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel GF 254.

Mobile phase. A mixture of 43 volumes of dichloromethane, 
20 volumes of methanol and 8 volumes of strong ammonia 
solution.

Test solution. Dispersed tablet in 5-ml volumetric flask. Dilute 
with methanol to volume, sonicate for 5 minutes and centrifuge 
and use the clear supernatant liquid.

Reference solution (a). A 0.1 per cent w/v solution of 
bisoprolol fumarate IPRS in methanol.

Reference solution (b). A 0.1 per cent w/v solution of 
hydrochlorothiazide IPRS in methanol.
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Apply to the plate 25 pl of each solution. After development, 
dry the plate in current of air and examine under ultraviolet 
light at 254 nm as well as by exposure to iodine vapour. The 
two principal spots in the chromatogram obtained with test 
solution corresponds to those in the chromatogram obtained 
with reference solution (a) and (b).

B. In the Assay, the principal peaks in the chromatogram 
obtained with test solution (a) corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 75 rpm and 20 minutes for bisoprolol fumarate 
and 30 minutes for hydrochlorothiazide.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium.

Reference solution (a). A 0.05 per cent w/v solution of 
bisoprolol fumarate IPRS in dissolution medium.

Reference solution (b). Weigh 30 mg of hydrochlorothiazide 
IPRS in 50-ml volumetric flask, dissolve, in 5 ml of methanol 
and dilute to volume with dissolution medium.

Reference solution (c). Dilute a volume of reference solution 
(a) and reference solution (b) with dissolution medium to obtain 
a solution having a known concentration similar to the expected 
concentration of the test solution.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

phenyl groups bonded to porous silica (5 pm),
- mobile phase: a mixture of 40 volumes of triethylamine 

solution prepared by mixing 2 ml of triethylamine in 
1000 ml of water, adjusted to pH 3.0 with ortho­
phosphoric acid and 10 volumes of acetonitrile, ■

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 227 nm for bisoprolol fumarate 

and 272 nm for hydrochlorothiazide,
- injection volume: 20 pl.

Inject reference solution (c) and the test solution.

Q. Not less than 80 per cent of the stated amount of 
(C]8H3iNO4)2,C4IW4and QH8C1N3O4S2.

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay with the fallowing 
modifications.

Test solution (a). Weigh and powder 10 tablets' and transfer, in 
to 100-ml volumetric flask. Add 50 ml of solvent mixture, 

sonicate for 10 minutes, and cool. Dilute with solvent mixture 
up to volume, stir by mechanical means for 1 hour, and 
centrifuge.

Test solution (b). Dilute a suitable volume of test solution (a) 
with the solvent mixture to obtain a solution containing 0.01 
per cent w/v of bisoprolol fumarate.

Reference solution. A solution containing 0.0002 per cent w/v 
of hydrochlorothiazide IPRS in solvent mixture.

Chromatographic system
- spectrophotometer set at 260 nm,

The correction factor 0.83 for the peak with a relative retention 
time of 0.69 and 0.71 for the peak with a relative retention time 
1.2 with reference to hydrochlorothiazide.

Inject the reference solution and test solution (b). In the 
chromatogram obtained with test solution (b) the area of any 
peak at relative retention time of 1.2 is not more than the area 
of the principal peak in the chromatogram obtained with the 
reference solution (2.0 per cent). The area of any other 
secondary peak at relative retention time of 0.69 is not more 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with the reference solution (1.0 per cent).

Calculate the percentage of each impurity using following 
expression:

Lb Cs Rt
100 x C x — x — x — 

Lh Cb Rs

where, C = Correction factor for the peak with relative 
retention time of 0.69 and 1.2,

Lb = Labelled quantity of bisoprolol fumarate in mg, 
Lh - Labelled quantity of hydrochlorothiazide in mg, 
Cs = Concentration of hydrochlorothiazide IPRS 

in reference solution (mg per ml),
Cb = Concentration of bisoprolol fumarate in test 

solution (b) (mg per ml),
Rt = Peak area of each of the two impurity obtained 

from test solution (b),
Rs = Peak area of hydrochlorothiazide peak obtained 

from reference solution.

Uniformity of content. Complies with the test stated under 
tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Transfer one tablet in 25-iril volumetric flask. 
Add 12:5 ml of solvent mixture, sonicate for 10 minutes, and 
cool. Dilute with solvent mixture to volume, stir by mechanical 
means for 1. hour, and. centrifuge. Dilute further if necessary, 
with the solvent mixture.
Inject reference solution (b) and the test solution.
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Calculate the content of (C18H31NO4 )2,C4H4O4 and 
G7H8CIN3O4S2 in the tablets.

Other tests. Comply with the tests stated under Tablets.

Assay■ Determine by liquid chromatography (2.4.14).

Solvent mixture. Dilute 10 ml of 1 M dibutylammonium 
phosphate with 1000 ml of a mixture prepared by mixing 50 
volumes of water and 50 volumes of acetonitrile.

Test solution (a).. Weigh and powder 20 tablets. Disperse a 
quantity ofthe powder containing about 25 mg of Bisoprolol 
Fumarate in 1 OO-rinl volumetric flask and dilute to volume with 
the solvent mixture.

Test solution (b). Dilute a suitable volume of test solution (a) 
\yith,the solvent mixture to obtain a solution containing 0.01 
per. cent w/v of bisoprolol fumarate.

Test solution (c). Dilute a suitable volume of test solution (a) 
with solvent mixture to obtain a solution containing 0.00625 
per cent w/v of hydrochlorothiazide.

Reference solution (a). A solution containing 0.004 per cent 
w/v each of chlorothiazide IPRS and hydrochlorothiazide 
IPRS in solvent mixture.

Reference solution (b). A solution containing 0.01 per cent 
w/v of bisoprololfumarate IPRS and 0.00625 per cent w/v of 
hydrochlorothiazide IPRS in solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 8.0 mm, packed with 

phenyl groups bonded to porous silica (5 gm),
- mobile phase: A. dilute 10 ml of IMdibutylammonium 

phosphate with 1000 ml of water,
B. a mixture of 30 volumes of acetonitrile 

and 20 volumes of water, add 0.5 volume of 1M dibutyl 
ammonium phosphate and stir vigorously for 2 minutes, 
filter.

- a gradient programme using the conditions given below, 
-- flow rate: 3 ml per minute,
- spectrophotometer set at 225 nm, .
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
9 40 60

9.1 100. 0
12 100 0

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to chlorothiazide and 
hydrochlorothiazide is not less than 1.5 obtained 
with reference solution (a), the tailing factor due to 
hydrochlorothiazide is not more than 1.3 obtained with 
reference solution (b) and the relative standard deviation for 
replicate injections is not more than 2.0 per cent..

Inject reference solution (b) and test solution (b), (c).

Calculate the content of (C18H3iN.O4)2,C4H4O4 and 
C\HxCIN?O4S2 in the tablets.

Storage. Store protected from light and moisture.

Bleomycin Sulphate

C5JH84N17O21S3,H2SO4 ' Mol. Wt. 1513.6
(Bleomycin A2 Sulphate)

C5SH84N20O21S2,H2SO4 Mol. Wt. 1523.6
(Bleomycin B2 Sulphate)

Bleomycin Sulphate is the sulphate salt of bleomycin, a mixture 
of basic cytotoxic glycopeptides produced by the growth of 
Streptomyces verticillus or produced by other means. Its main 
components are bleomycin A2 and bleomycin B2. Bleomycin A2 
sulphate is N]-[3 (dimethylsulphonio)propyl]bleomycina-mide 
hydrogen sulphate and Bleomycin B2 is A;7-(guanidinobutyI) 
bleomycinamide sulphate.

Bleomycin Sulphate contains not less than 1.5 and not more 
than 2.0 Units of bleomycin per mg and the. content of 
bleomycins is: bleomycin A2, between 55 per cent and 70 per 
,cent;bleomycin B2, between 25 per cent and 32 percent; sum 
of bleomycin A2 and bleomycin B2, not less than 85 per cent; 
demethylbleomycinA2, not more than 5.5 per cent; other related 
substances, not more than 9.5 per cent.

Category. Anticancer.

Description. A white or cream-coloured, amorphous powder.

CA UTION—• Bleomycin Sulphate must be handled with care, 
avoiding contact with the skin and inhalation of airborne 
particles.
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Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bleomycin 
sulphate IPRS or with the reference spectrum of bleomycin 
sulphate.

B. It gives the reactions of sulphates (2.3.1).

Tests
pH (2.4.24). 4.5 to 6.0, determined in a solution containing 
10 Units per ml.

Copper. Not more than 0.02 per cent determined by Method A 
or by Method B.

A. Weigh 50 mg, transfer to a 60-ml separator and dissolve in 
10.0 ml of 0,1 Mhydrochloric acid. Add 10 ml of a 0.01 per 
cent w/v solution of zinc bis (diphenyl dithiocarbamate') in 
carbon tetrachloride and shake vigorously for 1 minute. Allow 
the layers to separate, filter the lower layer through 1 g of 
anhydrous sodium sulphate. Treat similarly 1.0 ml of copper 
standard solution (10 ppm Cu) and measure the absorbances 
(2.4.7) of the two solutions at the maximum at about 435 nm, 
using carbon tetrachloride as the blank.

B. Determine by atomic absorption spectrophotometry (2.4.2) 
measuring at 324.7 nm using an air-acetylene flame and a 
solution prepared by dissolving 50 mg ofthe substance under 
examination in water and dilute to 10.0 ml with water. Use 
copper solution AAS suitably diluted with water, for preparing 
the reference solutions.

Content of bleomycins. Determine by liquid chromatography 
(2.4.14).
Test solution. Dissolve the substance under examination in 
freshly boiled and cooled water so as to give a solution 
containing about 2.5 Units per ml. (The solution should be 
stored at 2° to 8° just before use).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Nucleosil Cl 8),

- mobile phase: Transfer 0.96 g of sodium 
1 -pentanesulphonate to a 1000-ml volumetric flask, add 
5.0 ml of glacialacetic acid and 900 volumes of water. 
Mix' and adjusted to pH 4.3 with strong ammonia 
solution (1.86 g ofdisodium edetate maybe included if 
needed for satisfactory chromatography). Adjust the 
volume with water, mix well, filter and degas before use. 
Use a linear gradient of 10 per cent to 40 per cent 
methanol, which also is filtered and degassed before 
use, mixed with the solution,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.
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After the final conditions are reached (about 60 minutes) allow 
the chromatography to proceed with the final gradient mixture 
for an additional 20 minutes or until demethylbleomycin A2 is 
eluted.

Inject the test solution and proceed with gradient elution, 
pumping the mobile phase mixture under the conditions 
mentioned above for about 80 minutes or until the demethyl­
bleomycin A2 is eluted. The usual order of elution is 
bleomycinic acid, bleomycin A2 (first principal peak), bleomycin 
A5, bleomycin B2 (second principal peak), bleomycin B4 and 
demethylbleomycin A2 (retention time relative to bleomycin 
A2, between 1.5 and 2.5).

Measure the peak responses of all peaks. Calculate the 
contents of each bleomycin component by comparing the 
ratios of the individual areas of the peaks with that of the total 
area of all bleomycins.

Loss on drying (2.4.19). Not more than3.0 per cent, determined 
on 50 mg by drying in an oven over phosphorous pentoxide 
at 60° at a pressure not exceeding 0.25 kPa for 3 hours.

Assay. Determine by the microbiological assay of antibiotics, 
Method A or B (2.2.10), and express the result in Units per mg.

Bleomycin Sulphate intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 10.0 Endotoxin 
Units per unit of bleomycin.

Bleomycin Sulphate intended for use in the manufacture of 
parenteral preparations without a further appropriate 
sterilisation procedure complies with- the following 
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. If the material is sterile, it should be stored in sterile, 
tamper-evident containers and sealed so as to exclude micro­
organisms.

Labelling. The label states (1) the strength with respect to 
Bleomycin Sulphate as the number of bleomycin Units per 
mg; (2) whether or not the contents are intended for use in the 
manufacture of parenteral preparations.

Bleomycin Injection
Bleomycin Sulphate Injection

Bleomycin Injection is a sterile freeze dried material consisting of 
Bleomycin Sulphate with or without excipients. It is filled in a 
sealed container
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The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of the liquid stated 
on the label before use.

The constituted solution complies with the tests for Clarity 
of solution and Particulate matter stated under Parenteral 
Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Bleomycin injection contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of bleomycin 
and the content of bleomycins is: bleomycin A2, between 
55 per cent and 70 per cent;bleomycin B2, between 25 and 
32 per cent; sum of bleomycin A2 and bleomycin B2, not less 
than 85 per cent; demethylbleomycin A2, not more than 5.5 per 
cent; other related substances, not more than 9.5 per cent.

The contents of the sealed container comply with the tests 
stated under Parenteral Preparations (Powders for 
Injection) and with the following requirements.

Usual strengths. 15 units per vial; 30 units per vial.

Identification
A. Determine by infra-red absorption spectrophotometry 
(2.4.6). Compare the spectrum with that obtained with 
bleomycin sulphate IPRS or with the reference spectrum- of 
bleomycin sulphate.

B. It gives the reactions of sulphates (2.3.1).

Tests
pH (2.4.24). 4.5 to 6.0, determined in a solution containing 10 
Units per ml.

Copper. Not more than 0.02 per cent, determined by Method A 
or Method B

A. Weigh a quantity containing about 50 mg of bleomycin, 
transfer to a 60-ml separator and dissolve in 10.0 ml of 0.1 M 
hydrochloric acid. Add 10 ml of a 0.01 per cent w/v solution 
ofz/nc bis (diphenyl dithiocarbamate) in carbon tetrachloride 
and shake vigorously for 1 minute. Allow the layers to separate, 
filter the lower layer through 1 g of anhydrous sodium sulphate. 
Treat similarly 1.0 ml of copper standard solution (10 ppm 
Cu) and measure the absorbances (2.4.7) of the two solutions 
at the maximum at about 435 nm, using carbon tetrachloride 
as the blank.

B. Determine by atomic absorption spectrophotometry (2.4.2) 
measuring at 324.7 nm using an air-acetylene flame and a 
solution prepared in the following manner: Weigh a quantity 
containing about 75 mg of bleomycin, dissolve in water and 
dilute to 10 .0 ml with the same solvent. Use copper solution 
AAS suitably diluted with water, for preparing the reference 
solutions.

BLEOMYCIN INJECTION

Content of bleomycin. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh a suitable quantity dissolve in freshly 
boiled and cooled water and dilute to obtain a solution 
containing about 2.5 Units per ml. (The solution should be 
stored at 2° to 8° just before use).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Nucleosil Cl 8),

- mobile phase: Transfer 0.96 g of sodium 
1 -pentanesulphonate to a 1000-ml volumetric flask, add 
5.0 ml of glacial acetic acid and 900 volumes of water. 
Mix and adjusted to pH 4.3 with strong ammonia 
solution (1.86 g of disodium edetate may be included if 
needed for satisfactory chromatography). Adjust the 
volume with water, mix well, filter and degas before use. 
Use a linear gradient of 10 per cent to 40 per cent 
methanol, which also is filtered and degassed before 
use, mixed with the solution,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 rim,
- injection volume: 10 pl.

After the final conditions are reached (about 60 minutes) allow 
the chromatography to proceed with the final gradient mixture 
for an additional 20 minutes or until demethylbleomycin A2 is 
eluted.

Inject the test solution and proceed with gradient elution, 
pumping the mobile phase mixture under the conditions 
mentioned above for about 80 minutes or until the 
demethylbleomycin A2 is eluted. The usual order of elution is 
bleomycinic acid, bleomycin A2 (first principal peak), bleomycin 
As, bleomycin B2 (second principal peak), bleomycin B4 and 
demethylbleomycin A2 (retention time relative to bleomycin 
A2, between 1.5 and 2.5).

Measure the peak responses of all the peaks. Calculate the 
contents of each bleomycin component by comparing the 
ratios of the individual areas of the peaks with that of the total 
area of all bleomycins.

Bacterial endotoxins (2.2.3). Not more than 10.0 Endotoxin 
Units per unit of bleomycin.

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
by drying the combined contents of two containers in an 
oven at 60° at a pressure not exceeding 0.7 kPa for 3 hours.

Assay. Determine the weight of the contents of 10 containers. 
Mix the contents of the containers and determine by the 
microbiological assay of antibiotics, Method A or B (2.2.10) 
and express the results in Units per vial.

Storage. The sealed container should be protected from 
light.
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Labelling. The label states the total numberof units contained 
in the sealed container.

Boric Acid
OH

ho-b'
OH

H3BO3 Mol. Wt. 61.8

Boric Acid contains not less than 99.5 per cent and not more 
than 100.5 per cent of H3BO3, calculated on the dried basis.

Category. Local anti-infective.

Description. A white, crystalline powder or colourless shiny 
plates unctuous to the touch or white crystals; odourless.

Identification
Ai Dissolve 0.1 g by gently warming with 5 ml of methanol to 
which a few drops of sulphuric acidfraws been added. Ignite 
the solution; the flame has a green border.

B. Dissolve 3.0 g in 90 ml ofboiling distilled water, cool; the 
solution is slightly acid (2.4.46).

Tests
Appearance of solution. A3.5 per cent w/v solution in boiling 
water is clear (2.4.1), and colourless (2.4.1).

pH (2.4.24). 3.8 to 4,8, determined in the solution obtained in 
Identification test B..

Solubility in ethanol. Dissolve 1.0 g in 10 ml ofboiling ethanol 
(95 per cent)',, the solution is not more opalescent than 
opalescence standard OS2 (2.4.1), and colourless (2.4.1).

Arsenic (2.3.10). Dissolve 1.0 g in 50 ml of water containing 
2 g of citric acid and add 0.1 ml of stannous chloride solution 
AsT and 10 ml of' hydrochloric acid. The resulting solution 
complies with the limit test for arsenic (10 ppm).

Heavy metals (2:3.13). A solution produced by dissolving 
1.0 g in 2 ml of dilute acetic acid and diluting with sufficient 
water to produce 25 ml complies with the limit test for heavy 
metals, MethodA(20 ppm).

Sulphates (2.3.17). Dissolve0.33 gin 10ml ofboilingwater 
and dilute to 15 ml with water. The solution complies with the 
limit test for sulphates (450 ppm).

Loss on drying (2.4.19). Not more than 0.5 percent, determined 
on L0 g by drying over silica gel for 5 hours; :

Assay. Weigh 2.0 g, dissolve in a mixture of 50 ml of water and 
100 ml of glycerin, previously neutralised to phenolphthalein 
solution. Titrate with IM sodium hydroxide ..using 
phenolphthalein solution as indicator. . :.C 

IP 2022

1 ml of 1 Msodium hydroxide is equivalent to 0.06183 g of 
H3BO3.

Labelling. The label states that it is not meant for intemal use.

Bortezomib

c19h25bn4o4

ch3

Mol.. Wt. 384.2

Bortezomib is [(lR)-3-methyl-l-[[(2S)-I-oxo-3-phenyl-2- 
[(pyrazinylcarbonyl)-amino]propyl]amino]butyl]bofonicacid.

Bortezomib contains not less than 98.0 per cent and not more 
than 102.0 per cent of C19H25BN4O4, calculated on the dried 
basis.

Category. Anticancer.

Descriptio n. A white to off-white powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bortezomib 
IPRS or with the reference spectrum of bortezomib.

Tests
Specific Optical Rotation (2.4.22). -55.0° to-45.0°, calculated 
on dried basis and determined in a 1.0 per cent w/v solution in 
methanol.
Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Dissolve 50 mg of the substance under 
examination in 5.0 ml of mobile phase B and dilute to 50.0 ml 
with mobile phase A. .
Chromatographic system

a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

- column temperature: 35°,
- sample temperature: 5°,
- mobile phase: A; a mixture of 30 volumes of acetonitrile, 

70 volumes of water and 0.1 volume of formic acid,
:, B. a mixture of 8,0 volumes of acetonitrile, 

20 volumes of water and 0.1 volume offormic acid, 
- a gradient programme using the conditions given below,

IP 2022

-flowrate: 1 ml per minute,
; i i spectrophotometer set at 270 nm, 

- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
. (in min.) (per cent v/v) (per cent v/v)

0 100 0
15 100 ■ 0

'30 0 100
45 0 100
47 100 0

V 55' 100 0

Inject the test solution. The area of any. secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.

Chiral purity . Determine by liquid chromatography (2.4.14), 
as described under Related substances with the following 
modifications.

The retention time of bortezomib peak is about 8.5 minutes 
and of S, S enantiomer is about. 10.5 minutes.

Inject the test solution. The area of the peak corresponding to 
S, S enantiomer is not more than 0.5 per cent, calculated by 
area normalization.

Loss on drying (2.4.19). Not more than 5.0 percent, determined 
on 0.5 g by drying over phosphorus pentoxide at room 
temperature, under vacuum at a pressure of 1.5kPa to 2.5kPa 
for 3 hours.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances with the following 
modifications.

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of mobile phase B and dilute to 50.0 ml with 
mobile phase A..

Reference solution. Dissolve 25 mg of bortezomib IPRS in 5 
ml of mobile phase B and dilute to 50.0 ml with mobile phase A.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C19H25BN4O4.

Bortezomib Injection
Bortezomib Injection is a sterile freeze dried material consisting 
of Bortezomib with or without excipients. It is filled in a 
sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of 0.9 per cent w/v 
sodium chloride injection immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Bortezomib injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
bortezomib C19H25BN4O4

Usual strengths. 2 mg per vial; 3.5 mg per vial

Description. A white or almost white powder.

The contents of the sealed container comply with the 
requirements stated under Parenteral preparations 
(Powders for injection) and with the following requirements.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH. (2.4.24). 4.0 to 7.0, when constituted as 1 mg per ml with 
0.9 per cent w/v sodium chloride injection;

Appearance of solution. A constituted solution containing 1 
mg of bortezomib per ml with 0.9 per cent w/v sodium chloride 
injection is clear (2.4.1) and colourless (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 30 volumes of 0.9 per cent w/v of sodium 
chloride and 70 volumes of acetonitrile.

Test solution. Determine the weight of the content of 10 
containers. Disperse a quantity of the mixed contents of the 
10 containers containing 10 mg of Bortezomib, dissolve in the 
solvent mixture and dilute to 20.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm)
- mobile phase: A. a mixture of 1000 volumes of water 

and 1 volume offormic acid, 
B. acetonitrile

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl.
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Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v) ;

0 70 30

15 70 30

30 40 60

60 40 60

65 70 30

70 70 30

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of the areas of all the 
secondary peaks is not more than 2.0 per cent, calculated by 
area normalisation.

Tertiary Butanol (Ifpresent). Not more than 5000 ppm.

Determine by gas chromatography (2.4.13);

Test solution. Transfer mixed contents of the containers 
containing 0.025 g of bortezomib to a 20 ml vial, add 1.0 ml of 
dimethylformamide.

Reference solution (a). A 0.025 per cent w/v solution of 
tertiary butanol in dimethylformamide.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 10.0 ml with dimethylformamide. Transfer 1.0 ml ofthe 
solution to a 20.0 ml vial.

Chromatographic system
-■ a capillary column30mx0.53 mm, packed with bonded 

and crosslinked siloxane (3 pm),
- temperature:

column time temperature
(in min.) (°)

0 8 '• •• ' 40
8-10 80

10-14.5 90
- inlet port at 200° and detector at 250°,
- flame ionization detector,
- flow rate: 4 ml per minute, helium as the carrier gas.

Inject 1 pl of vapour phase from the reference solution (b) and 
the test solution.

Calculate the. content of tertiary butanol from the peak 
responses of tertiary butanol m the test solution and the 
reference solution (b).

Bacterial endotoxins (2.2.3). Not more than 75 Endotoxin Units 
per mg of bortezomib.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 35 volumes of acetonitrile, 65 volumes of 
water and 0.1 volume offormic acid.

Test solution-. Determine the weight of the content of iq 
containers. Weigh a quantity of the mixed contents of the 10 
containers containing 20 mg of Bortezomib, dissolve in the 
solvent mixture and dilute to 50.0 ml with the solvent mixture.

Reference solution. A 0.04 per cent w/v solution of bortezomib 
IPRS in the solvent mixture.

Chromatographic system:
- a stainless steel column 15 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 30 volumes of acetonitrile, 

70 volumes of water and 0.1 volume offormic acid, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution..

Calculate the content of C^H^BN^in the injection. .

Storage. Store protected from light and moisture.

Labeling. The label states the quantity of bortezomib 
contained in the sealed container.

Bosentan Monohydrate

C27H29NsO6S,H2O Mol. Wt. 569.6

Bosentan Monohydrate is 4-(l, 1- Dimethylethyl)-A-[ 6-(2- 
hydroxyethoxy)-5-(2- methoxyphenoxy) [2,2 -bi pyri m i d inj M-y 1 j 
benzenesulfonamide monohydrate.

Bosentan Monohydrate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C27H29N5O6S,.calculated 
on the anhydrous basis.

Category. Antihypertensive. ,

Description. A white to yellowish powder.
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BOSENTAN MONOHYDRATEO*2*

faehtification

determine by infrared absorption spectrophotometry (2.4.6). 
£0Hipare the spectrum with that obtained with bosentan 
monohydrate IPRS or with the reference spectrum of bosentan 
jBonphydrate.

3. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture A. a mixture of 90 volumes of acetonitrile and 
10 volumes of water.

Solvent mixture B. a mixture of equal volumes of mobile phase 
A and mobile phase B.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture B and dilute to 50.0 ml with 
the solvent mixture B.

Reference solution. A 0.01 per cent w/v solution of bosentan 
monohydrate IPRS in the solvent mixture A. Dilute 1.0 ml of 
the solution to 100.0 ml with the solvent mixture B.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl silica gel bonded to porous silica (5 pm), (Such 
as Zorbax SB-Phenyl),

- sample temperature: 8°,
- column temperature: 35°,
- mobile phase: A. a mixture of 40 volumes of methanol 

and 60 volumes of a buffer solution prepared by diluting 
1.0 ml of triethylamine in 1000 ml of water, adjusted to 
pH 2.5 with orthophosphoric acid,

B. acetonitrile,
- a gradient programme using the conditions given.below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
mmin.) (per cent v/y) (per cent v/v)

0 70 30

5' 70 30

25. . 40 60

30 40 60

35 70 30

40 70 30

*4-(tert-butyl) benzensulfonamide,
24,6-Dichloro-5-(2-Tnethoxyphenoxy)-2,2’-bipyrimidine, 
34-(tert-butyl)-N-[6-hydr.oxy-5 -(2-methoxyphenoxy)-2,2 ’- 
bipyrimidin-4-yl] benzensulfonamide,
44-(tert-butyl)-N-[6-chloro-5-(2-metboxyphenoxy)-2,2’-bipyrimidin- 
4-yl benzensulfonamide,
51,2-Bis( {6-[4-(tert-butyl)phenyIsulfonamido]-5-(2-methoxy~ 
phenoxy)-[2,2’“bipyrimidine]-4-y[}oxy) ethane.

Name Relative Correction
retention time factor

Bosentan related compound E1 0.39 1.15
Bosentan related compound D2 0.57 1.38
Bosentan related compound B3 0.96 0.99
Bosentan 1.0 —

Bosentan related compound A4 1.34 1.16
Bosentan related compound C5 2.15 1.12

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution, the area of any 
peak due to bosentan related compounds A, B, C, D and E is 
not more than 1.5 times the area of principal peak in the 
chromatogram obtained with the reference solution (0.15 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.1 per cent) and the sum of the 
areas of all the secondary peaks is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.5 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not less than 2.0 per cent and not more than 
4.0 per cent, determined on 0.1g dissolved in a mixture of 
equal volumes of methanol and dimethylformamide.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase. Dilute 5.0 ml of the solution to 50.0 ml with the 
mobile phase.

Reference solution. A 0.01 per cent w/v solution of bosentan 
monohydrate IPRS in the mobile phase.

Chromatographic system
. - a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl silica gel bonded to porous silica (5 pm), (Such 
as Zorbax SB-Phenyl),
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- sample temperature: 8°,
- column temperature: 35°,
- mobile phase: a mixture of 45 volumes of acetonitrile 

and 55 volumes of a buffer solution prepared by diluting 
1.0 ml of triethylamine in 1000 mF of water, adjusted to 
pH 2.5 with orthophosphoric acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is hot more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C27H29N5O6S.

Storage. Store in tight container and at a temperature not 
exceeding 25°.

Bosentan Tablets
Bosentan Tablets contain not less than 90.0 per cent and not 
more, than 110.0 per cent of the stated amount of bosentan, 
c27h29kas. ■
Usual strengths. 62.5 mg; 125 mg.

Identification
In the Assay, the principaLpeak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of a buffer solution prepared by dissolving 
6.8 g sodium dihydrogen orthophosphate in 1000 ml of water 
and mix. Adjusted to pH 6.8 with IQ per cent w/v solution of 
sodium hydroxide. To the solution add 5 g of sodium lauryl 
sulphate,
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, Dilute if necessary, with the 
mobilephase. ■.-■■■' : . ;

Reference solution. Dissolve a quantity^ of bds'entdn 
monohydrate IPRS in methanol and dilute with the mobile 
phase to obtain a solution of known concentration similar to 
the expected concentration of the test solution.

r656 hihMItllllBillt

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Zorbax SB-C18),

- column temperature: 40°,
- mobile phase: a mixture of 30 volumes of a buffer solution 

prepared by dissolving 1.3 6 g ofpotassium dihydrogen 
phosphate in 1000 ml of water and 70 volumes of 
methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume: 10 pl.

Inject the reference solution and the test solution.

Q. Not less than 75 per cent of the stated amount of 
C27H29N5O6S.

Related substances. Determine by liquid chromatography 
(2.4.14), -

Solvent mixture, a mixture of equal volumes of acetonitrile 
and a buffer solution prepared by diluting 1.0 ml of 
triethylamine in 1000 ml of water, adjusted pH 3.0 with 
orthophosphoric acid.

Test solution. Disperse an accurately weighed quantity ofthe 
tablet powder containing 50 mg of bosentan in 30 ml of the 
solvent mixture with the aid of ultrasound for 10 minutes and 
dilute to 50.0 ml with the solvent mixture, mix well and filter.
Reference solution . A 0.001 per cent w/y solution of bosentan 
monohydrate IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such 
as lnertsilODS3V),

- column temperature: 40°,
mobile phase: a mixture of 55 volumes of a buffer solution 
prepared by diluting 1.0 ml of triethylamine in 1000 ml 
of water, adjusted to pH 3.0 with orthophosphoric acid 
and 45 volumes of acetonitrile,

- flow rate: 1 mlperminute,
- spectrophotometer set at 205 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution, the area of any 
other secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of the areas of all the. secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution
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(2.0 per cent). Ignore any peak with an area less than 0.05 
times the area of the principal peak in the chromatogram 
obtained with reference solution (0.05 per cent);

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse an 
accurately weighed quantity of the powder containing 125 mg 
of bosentan in 140 ml of the methanol with the aid of 
ultrasound for 10 minutes and dilute to 200.0 ml with the 
methanol, mix well and filter. Dilute 5.0 ml of the solution to 
25.0 ml with the methanol.- ■'

Reference solution. A 0.0125 per cent w/v solution of bosentan 
monohydrate IPRS in methanol.

Use chromatographic system as described under Dissolution.

Inject 20 pl ofthe reference solution and the test solution.

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 800 theoretical plates, the 
tailing factor is not more than 2.0 and, the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content.of C^HjsNsPeS in the tablets.

Storage. Store in a cool and dry place.

Labelling. The label states the strength in terms of the 
equivalent amount of bosentan.

Bosutinib

C26H29C1?N5O3 . / Mol. Wt. 530.5
(anhydrous form)

Bpsutinib is 3-:Quinolinecarbonitrile,4-[(2,4-dichloro-5- 
methoxyphenyl)amino]-6-methoxy-7-[3-(4-methyl-l-piperazinyl) 
propoxy],

Bosutinib contains not less than 98.0 per cent and not more 
than 102.0 per cent of C26H29C12N5O3; calculated on anhydrous 
basis. A

CAUTION — Bosutinib is cytotoxic; extra care required to 
prevent inhaling particles and exposing the skin to it. :

Category. Anticancer

Description. A white to yellowish-tan powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bosutinib IPRS 
or with the reference spectrum of bosutinib.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 70 volumes of acetonitrile and 30 volumes 
of water.

Test solution: Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution (a).A 0.01 per cent w/v solution of 
bosutinib IPRS in the solvent mixture. Dilute 1.0 ml of the 
solution to 100.0 ml with the solvent mixture.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 25.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm) (Such 
as YMC Triart),

- mobilephase: A. a buffer solution prepared by dissolving 
1.74 g of dipotassium hydrogen ortho-phosphate in 
1000 ml of water, adjusted to pH 10.0 with Iper cent w/ 
v solution of potassium hydroxide,

B. acetonitrile,
• - a gradient programme using the conditions given below, 

- flow rate: 1 ml per minute,
- spectrophotometer set at 268 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v). (per. cent v/v)

0 75 25
10 .. 35 . 65

35 . , ■ 35i 65

37 75 ■ 25

45 : 75 25
Inject reference solution (a) and (b). The test is not valid unless 
the column efficiency is not less than 22000 theoretical plates, 
the tailing factor is not more than 2.0 and the relative standard
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deviation for replicate injections is not more than 10.0 per cent 
in the chromatogram obtained with reference solution (a) and 
the signal-to-noise ratio is not less than 10 in the chromatogram 
obtained with reference solution (b).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more thanl.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent), the sum of areas of all the secondary 
peaks is not more than 5 times the area ofthe principal peak in 
the chromatogram obtained with reference solution (a) (1.0 
per cent). Ignore any peak with an area less than 0.25 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5g.

Assay. Determine by liquid chromatography (2:4.14).

Solvent mixture.!0 volumes of acetonitrile and 30 volumes 
of water.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 5 0.0 ml with 
the solvent mixture. Dilute 5.0 ml ofthe solution to 100.0 ml 
with the solvent mixture.

Reference solution. A 0.005 per cent w/v solution of bosutinib 
IPRS in the solvent mixture.

Chromatographicsystem
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5um) (Such as 
X-BridgeC18),

- column temperature: 40°,
- sample temperature: 10°,
- mobile phase: a mixture of 50 volumes of 0.1 per cent 

v/v of triethylamine in water and 50 volumes of 
acetonitrile,

- flowrate:lmlperminute,
- spectrophotometer set at 269 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 .and the relative standard 
deviation for replicate injections is not more than 1.0 per cent.

Inject the reference solution and the test solution. Calculate 
the content of C26H29CI2N5O3.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. ' ; : = ■
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Bosutinib Tablets
Bosutinib Tablets contain not less than 90.0 percent and not 
more than 110.0 per cent of the stated amount of bosutinib, 
C26H29CI2N5O3

Usual strengths. 100 mg; 400 mg; 500 mg.

CAUTION — Bosutinib is cytotoxic, extra care required to 
prevent inhaling particles and exposing the skin to it.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with, the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Determine 
by liquid.chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a quantity .of bosutinib IPRS in 
the dissolution medium and dilute with the dissolution medium 
to obtain a solution containing 0.011 per cent w/v of bosutinib.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Kromasil Eternity XT C-18),

- column temperature: 35°,
- mobile phase: a mixture of 58 volumes of 0.1 per cent 

v/v of triethylamine in water and 42 volumes of 
acetonitrile,

- flowrate: 1.5mlperminute,
- spectrophotometer set at 269 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C26H29CI2N5O3 in the medium.

Q. Not less than .75 per. cent of the stated amount of 
C^Cy^.

Related substances. Determine by liquid chromatography 
(2.4.14). ■ ■ -
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Solvent mixture. Equal volumes of acetonitrile and water.

Test solution. Disperse a quantity of the powdered tablets 
containing 100 mg of Bosutinib in the solvent mixture, with 
the aid of mechanical shaker for 30 minutes, dilute to 200.0 ml 
with the solvent mixture, mix and filter.

Reference solution (a).A 0.0005 per cent w/v solution of 
bosutinib IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
...as YMC Triart),'
- column temperature: 45°,
- sample temperature: 5°,
- mobile phase: A. a mixture of 95 volumes of a buffer 

solution prepared by dissolving 3.08 g of ammonium 
acetate in 1000 ml of water, adjusted to pH 6.8 with 
ammonia solution and 5 volumes of acetonitrile,

B; a mixture of 90 volumes of acetonitrile 
and 10 volumes of water,

- a gradient programme using the conditions given below, 
- flowrate: 1 mlperminute,
■ spectrophotometer set at 265 nm,
- injection volume: 5 pl.

(a) (2.0 per cent). Ignore any peak with an area 0.1 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 70 volumes of acetonitrile and 30 volumes 
of water.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 250 mg of Bosutinib in the 
solvent mixture, with the aid of mechanical shaker for 30 
minutes and dilute to 250.0 ml with the solvent mixture. Dilute 
1.0 ml of the solution to 20.0 ml with the solvent mixture.

Reference solution. A 0.005 per cent w/v solution of bosutinib 
IPRS in the solvent mixture.

Use chromatographic system as described under dissolution.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution. Calculate 
the content of C26H29Cl2N5O3in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 65 "35

25 . 45' . 55
33 35 65
40 20 . ■ 80 .■

45 20 80

45.5 . 65 35
52 65 35

Brimonidine Tartrate

COOH 
H-C-OH 

’HO-C-H
COOH

CilH]0BrN5,C4H.O6 ■ Mol. Wt. 442.2

Inject reference solution (a) and (b).. The test is not valid unless 
the column efficiency is not less than 12000 theoretical plates, 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent 
in the chromatogram obtained with reference solution (a) and 
the signal-lo-noise ratio is not less than 10 in the 
chromatogram obtained with reference solution (b).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent) and the sum of the areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 

Brimonidine Tartrate is 5-bromo-6-(2-imidazolidinylidene- 
amino) quinoxaline /.-tartrate.

Brimonidine Tartrate contains not less than 98.0 per cent and 
not more than 102.0 per cent of Ci ]H10BrN5, C4H6O6, calculated 
on dried basis

Category. Antiglaucoma.

Description. A white to slightly yellowish powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with brimonidine 
tartrate IPRS or with the reference spectrum of brimonidine 
tartrate.
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Tests

pH (2.4.24). 3.0 to 4.5, determined in a 1.0 per cent w/v solution.

Specific optical rotation (2.4.22). + 9.0° to + 10.5°. determined 
in a 1.0 per cent w/v solution in water.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase;

Reference solution. A 0.00005 per cent w/v solution of 
brimonidine tartrate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture, of 10 volumes of acetonitrile 

and 90 volumes of 0.0 IM triethylamine,
- flow rate: 1 ml per minute,
- spectrophotometer set at 248 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution. Rim the 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.1 per cent) and the sum of the areas of all the secondary 
peaks is not more than 10 times the area ofthe principal peak 
in the chromatogram obtained with the reference solution (1.0 
percent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.25 g in 40 ml of glacial acetic acid. Titrate 
with. 0.1 M perchloric acid,. determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration,

1 mlofO.l M perchloric acid is equivalent to 0.04422 g of 
CnHl0BrN5, C4H6O6.

Storage. Store protected from light and moisture. .

Brimonidine Tartrate Eye Drops
Brimonidine Tartrate Eye Drops is a sterile solution of 
Brimonidine tartrate in Purified Water. . ,

Brimonidine Tartrate Eye Drops contain not less than 90.0 per 
cent and not more than 110.0 per cent ofthe stated amount of 
brimonidine tartrate, CnHI0BrNs, C4H()O(,

IP 2022

Usual strengths. 0.1-5 per cent w/v; 0.2 per cent w/v.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 5.7 to 8.0.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a suitable volume of the eye drops 
containing 10 mg of Brimonidine Tartrate to 20.0 ml with the 
mobile phase.

Reference solution. A 0.0005 per cent w/v solution of 
brimonidine tartrate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 mm),
- mobile phase: a mixture of 10 volumes of acetonitrile 

. and 90 volumes of buffer solution prepared by diluting
1.4 ml of triethylamine in 1000 ml water, adjusted to pH 
7.2 with glacial acetic acid, . .

- flow rate: 1 ml per minute,
- spectrophotometer set at 248 nm,
- injection volume: 10 pl.

The relative retention time with reference to brimonidine tartrate 
for debromobrimonidine impurity is about 0.6 and correction 
factor for debromobrimonidine impurity is 2.77.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to'debromobrimonidine impurity is not more 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.5 per cent). The area of 
any other secondary peak is not more than 0.3 times the area 
ofthe principal peak in the chromatogram obtained with the 
reference solution (0.3 per cent). The sum ofthe areas of all 
the secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 per cent). Ignore, any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with,the reference, solution (0.1 per cent).;

Other tests.' Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).
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Test solution. Dilute a suitable volume of the eye drops 
containing 20 mg of Brimonidine Tartrate to 250.0 ml with the 
mobile phase.

Reference solution. A 0.008 per cent w/v solution of 
brimonidine tartrate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 10 volumes of acetonitrile 

and 90 volumes of buffer solution prepared by diluting 
1.4 ml of triethylamine in 1000 ml of water, adjusted to 
pH to 7.2 with glacial acetic acid,

_ flowrate:2mlperminute,
- spectrophotometer set at 248 nm, 
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C |Hi0BrN5, C4H6O6 in the Eye Drops.

Storage. Store protected from light.

Brinzolamide

Ci2H2iN3O5S3 ; Mol Wt 383.5

Brinzolamide is(7?)-4-(ethyIamino)-3,4-dihydro- 
2-(3-methoxypropyl)-2//-thieno[3,2-e]-1,2-thiazine- 
6-sulphonamide 1,1 -dioxide.

Brinzolamide contains not less than 98.0 per cent and not 
more than 102.0 per cent of C12H2iN3O3S3, calculated on the 
dried basis.

Category. Antiglaucoma agent.

Description. A white or almost white powder.

Identification
A- Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained brinzolamide 
IPRS or with the reference spectrum of brinzolamide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Limit of Brinzolamide Related Compound A
Test solution. Dissolve about 25 mg of the substance under 
examination in ethanol and dilute to 50.0 ml with ethanol.

Reference solution. A solution containing 0.04 per cent w/v of 
brinzolamide IPRS and 0.002 per cent w/v of brinzolamide 
impurity A IPRS (S-(-)-4-ethylamino-2, 3-dihydro-2-(-3- 
methoxypro.pyl)-4H-thieno-[3,2,e] -thiazine-b- 
sulphonamide-lj-dioxide ) in ethanol.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, such as chiral 
Pack ADH (5 pm),

- mobile phase: a mixture of 55 volumes of ethanol, 
40 volumes of hexane, 5 volumes of methanol and 
0.2 volume of diethylaminy,

- . flow rate: 0.75 ml per minufe,
- spectrophotometer set at 254 nm,
- injection volume: 5 pl.

The relative retention time with reference to brinzolamide for 
brinzolamide impurity A is about 1.2.

Inject the reference solution. The test is not valid unless the 
resolution between brinzolamide and brinzolamide impurity A 
is not less than 1.8, the column efficiency is not less than 2000 
theoretical plates and the tailing factor is not more than 1.8 for 
the brinzolamide peak.

Inject the test solution. The area of any peak due to 
brinzolamide impurity A is not more than 0.5 per cent, calculated 
by area normalization.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase Aand dilute to 50.0 ml with mobile 
phase A.

Reference solution. A solution containing 0:01 per cent w/v 
each of brinzolamide IPRS and brinzolamide impurity B IPRS 
((R)-4-Amino-2-(3-methoxypropyl)-3,4-dihydro-2H- 
thieno [3,2-e] [ 1,2] thiazine-6-sulphonamide 1,1-dioxide 
oxalate in mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 75 volumes of a buffer 

solution prepared by dissolving 4.0 ml of triethylamine 
in 1000 ml of water adjusted to pH 3.0 with ortho­
phosphoric acid and 25 volumes of acetonitrile,
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B. a mixture of 65 volumes of a buffer 
solution prepared by dissolving 4.0 ml oltriethylamine 
in 1000 ml of 'water adjusted to pH 3.0 with 
orthophosphoric acid and 35 volumes of acetonitrile, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 10 pl.

The relative retention time with reference to brinzolamide for 
brinzolamide impurity B is about 0.8 using mobile phase A.

Inject the reference solution. The test is not valid unless the 
resolution between brinzolamide and brinzolamide impurity B 
is not less than 2.0, the column efficiency is not less than 2000 
theoretical plates and the tailing factor is not more than 2.0 for 
the brinzolamide peak.

Analysis 1

Inject the test solution using mobile phase A. Run the 
chromatogram for about 20 minutes. The area of any secondary 
peak is not more than 0.3 per cent, calculated by area 
normalization.

Analysis 2

Inject the test solution using mobile phase B. Run the 
chromatogram for about 20 minutes and measure the areas for 
brinzolamide and all the peaks having a relative retention not 
less than 6.

The area of any secondary peak is not more than 0.3 per cent 
and the sum of areas of all secondary peaks is not more than 
1.0 per cent, calculated by area normalization from analysis 1 
and analysis 2.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm)..

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14). ,

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml ofthe solution to 50.0 ml with the 
mobile phase.

Reference solution. A 0.01 per cent w/v solution of 
brinzolamide IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 65 volumes of buffer solution 

prepared by dissolving 4.0 ml of triethylamine in 1000 ml 
of water adjusted to pH 3.0 with orthophosphoric acid 
and 35 volumes of acetonitrile,

- flow rate: 1 ml per minute,

- spectrophotometer set at 254 nm, 
injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
the column efficiency is not less than 1200 theoretical plates, 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci2H2iN3O5S3.

Brinzolamide Ophthalmic Suspension
Brinzolamide Ophthalmic Suspension is a sterile, aqueous 
suspension of Brinzolamide containing a suitable antimicrobial 
preservative.

Brinzolamide Ophthalmic Suspension contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of brinzolamide, Ci2H2iN3O5S3.

Usual strength. 1 per cent w/v.

Identification

In the Assay the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

Tests

pH(2.4.24).6.5to8.5.

ImpurityA. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a suitable volume of the ophthalmic 
suspension containing 10 mg of brinzolamide to 25.0 ml with 
ethanol.

Reference solution. A solution containing 0.04 per cent w/v of 
brinzolamide IPRS and 0.002 per cent w/v solution of 
brinzolamide impurity A IPRS (brinzolamide-(S)-isomer 
IPRS) in ethanol:

Chromatographic system
. - a stainless steel column 25 cm x 4.6 mm, packed with 

amylase tris-3,5-dimethyIphenylcarbamate coated to 
porous silica (5 pm) (Such as chiral Pack ADH),

- mobile phase: a mixture of 55 volumes of ethanol, 40 
volumes of hexane, 5 volumes of methanol and 0.2 
volume of diethylamine, ‘

- flow rate: 0.75 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 5 pl.:.

The relative retention time with reference to brinzolamide for 
brinzolamide impurity Ais about 1.2.
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Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to brinzolamide and 
brinzolamide impurity A is not less than 1.8, the column 
efficiency is not less than 2000 theoretical plates and the tailing 
factor for the brinzolamide peak is not more than 1.8.

Inject the test solution. The area of any peak due to 
brinzolamide impurityA is not more than 1.5 percent, calculated 
by area normalisation method.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a suitable volume of the ophthalmic 
suspension containing 10 mg of brinzolamide to 50.0 ml with 
the mobile phase.

Reference solution (a). A 0.02 per cent w/v solution of 
brinzolamide IPRS in the mobile, phase.

Reference solution (b). A 0.006 per cent w/v solution of (2?-4- 
Amino)-2,3-dihydro-2-(3-methoxypropyl)-4H -thieno[3,2,-eJ- 
thiazine-6-sulphonamide-l,l-dioxide ethandioate 1:1 
(brinzolamide impurity B IPRS) in reference solution (a).

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 65 volumes of buffer solution 

prepared by dissolving 11,75 g of ammonium acetate in 
1000 ml of water, adjusted to pH 5.2 with acetic acid 
and 35 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

The relative, retention time with reference to brinzolamide for 
brinzolamide impurity B is between 0.48 and 0.61.

Inject reference solution (b). The test is not valid unless the 
resolution between brinzolamide and brinzolamide impurity B 
is not less than 4.5, the column efficiency is not less than 2500 
theoretical plates and the tailing factor is not more than 2.0 for 
principal peak.

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of the areas of all the 
secondary peaks is not more than 2.0 per cent, calculated by 
area normalization method.

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14). .

Test solution. Dilute a volume of ophthalmic suspension 
containing 10 mg ofbrinzolamide to 50,0 ml with the mobile 
phase.

Reference solution (a). A 0.02 per cent w/v solution of 
Rinzolamide IPRS in the mobile phase;

Reference solution (b). A 0.006 per cent w/v solution of 
brinzolamide impurity B IPRS in reference solution (a).

Use chromatographic system as described under Related 
substances.

The relative retention time with reference to brinzolamide for 
brinzolamide impurity B is between 0.48 and 0.61.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between brinzolamide and brinzolamide impurity 
B is not less than 4.5, the column efficiency is not less than 
2500 theoretical plates, the tailing factor is not more than 2.0 
for principal peak obtained with reference solution (b) and the 
relative standard deviation for replicate inj ections is not more 
than 2.0 per cent for reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of C12H2]N3O5S3 in the suspension.

Brivaracetam

o 
h3c 

h2n

CnH20N2O2 Mol. Wt. 212.3

Brivaracetam is (2S)-2-[(4R)-2-oxo-4-propylpyrrolidin-l- 
yl]butanamide.

Brivaracetam contains not less than 98.0 per cent and not 
more than 102.0 per cent of CuHm N3O2, calculated on the 
dried basis.

Category. Anticonvulsant.

Description. A white to off white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with brivaracetam 
IPRS or with the reference spectrum of brivaracetam.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Specific optical rotation (2.4.22).—65.0° to-55.0°, determined 
in 1.0 per cent w/v solution in methanol.
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Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 100 mg of the substance under 
examination in mobile phase A and dilute to 100.0 ml with 
mobile phase A. :

Reference solution (a). A 0.0003 per cent w/v solution of 
brivaracetam IPRS in mobile phase A.

Reference solution (b). Dilute 3.0 ml of reference solution (a) 
to 10.0ml with mobile phase A.,

Reference solution (c). A solution containing 0.0003 per cent 
w/v of (2R, 4R)-diastereomer (RR-isomef of brivaracetam) /PR5 
or (2S,4S)-diastereomer (SS-isomer of brivaracetam) IPRS in 
mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane with extra selectivity of penta fluoro 
phenyl phase bonded to porous silica (5 pm) (Such as 
ACEC18-PFP),

- column temperature: 35°,
- sample temperature: 10°,
- mobile phase: A. a 0.1 per cent v/v. solution of ortho­

phosphoric acid in water,
B. a mixture of 40 volumes mobile phase

A, 30 volumes of methanol and 30 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 15 pl.

60 100 0

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0

5 ■ 100 0

20 50 50

50 50 50

50.1 100 0

The relative retention time with reference to brivaracetam for 
RR isomer or SS isomer of brivaracetam is about 1.02.

Inject reference solution (a) and (b). The test is not valid unless 
the tailing factor is not more than 1.5, the relative standard 
deviation for replicate injections is not more than 10.0 per cent 
in,the chromatogram obtained with reference solution (a). The 
signal-to-noise ratio is not less than 10 in. the chromatogram 
obtained with reference solution (b).

Inject reference solution (c) to identify the peak due to RR 
isomer or SS isomer of brivaracetam.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution^ the area of any

secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) (0,3 
per cent). Ignore any peak corresponding to RR isomer and 
SS isomer of brivaracetam. ' . ■ ,

The sum of all the impurities including RR isomer bf 
brivaracetam and SS isomer of brivaracetam (determined under 
chiral purity test) is not more than 1.0 per cent.

Chiral purity. Determine by liquid chromatography (2.4.14),

Test solution. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobilephase.

Reference solution (a). A 0.001 per cent w/v solution of 
brivaracetam IPRS in the mobile phase.

Reference solution (b). Dilute 2.0 ml of reference solution (a) 
to 20.0 ml with the mobile phase.

Reference solution (c). A solution containing 0.006 per cent 
w/v, each of, enantiomer of brivaracetam IPRS and (2R,4R)- 
diasterearner (RR isomer of brivaracetam) IPRS and (2S,4Sf 
diastereomer (SS isomer of brivaracetam) IPRS in the mobile 
phase.

Reference solution (d). Dissolve 20 mg of brivaracetam IPRS 
in the mobile phase, add 1.0 ml of reference solution (c) and 
dilute to 10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

amylose tris-(3,5-dimethylphenylcarbamate) coated with 
porous silica (5 pm) (Such as chiralpack AD-H),

- column temperature: 15
- sampletemperature:10°,

mobile phase: a mixture of 85 volumes of n-hexane and 
15 volumes of ethanol.

- flow rate: 1 mlperminute,
- . spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Name .Relative
retention time

Enantiomer of brivaracetam1 0.39

l(2R)-2-[(4S,)-2-oxo-4-propylpyrrolidin-l-yl]butanamideJ
2(2R)-2 -[(4R)-2 -oxo-4-propylpyrroIidin-1 - y 1] b titan ami de,

?(2S,)-2-[(45)-2-oxo-4-propylpyrrolidin-l-yl]butanamide.

Inject reference solution (a), (b) and (d). The test is not valid 
unless the resolution between the peaks due to enantiomer of 
brivaracetam and (2R,4R)-diastereomer is not less than 1.8 in 
the chromatogram obtained with reference solution (d), the

RR-isomer of brivaracetaml 2 0.43
SS-isomer of brivaracetam3 0.65

Brivaracetam (Retention time is about 36 minutes) 1.0 
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tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 10.0 per cent 
in the chromatogram obtained with reference solution (a). The 
signal-to-noise ratio ofthe principal peak is not less than 10‘in 
the chromatogram obtained with reference solution (b).

Inject reference solution (a) and the test solution. In.the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to enantiomer, ////-isomer and .S/S-isomer 
of brivaracetam, each of, is not more than. 0.6 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g in vacuum oven at 60° for 3 hours, at a pressure not 
exceeding 0.7 kPa.

Assay. Determine by liquid chromatography (2.4.14).

Solution A. A 0.1 per cent v/v solution of orthophosphoric 
acid in water.

Test solution. Dissolve 100 mg of the substance under 
examination in solution Aand dilute to 100.0 ml with solution 
A. Dilute 2.0 ml ofthe solution to 10.0 ml with solution A.

Reference solution (a). A 0.02 per cent w/v solution of 
brivaracetam IPRS in solution A.

Reference solution (b). A solution containing 0.02 per cent w/ 
v of brivaracetam IPRS and 0.00006 per cent w/v of (2R,4R)~ 
diastereomer or (2S ,4S)-diastereomer IPRS in solution A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane with extra selectivity of a penta fluoro 
phenyl bonded to porous silica (5 pm) (Such as’ACE- 
C18-PFP),

- mobile phase: a mixture of 64 volumes of solution A, 18 
volumes of acetronitrile and 18 volumes of methanol,

- flow rate: 1 mlperminute,
- spectrophotometer set at 210 nm,
- injection volume: 15 pl.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to brivaracetam and 
(27?,47?)-diastereomer or (2S,45)- diastereomer is not less than 
1.8 in the chromatogram obtained with reference solution (b), 
the tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.0 percent 
in the chromatogram obtained with reference solution (a).
Inject reference solution (a) and the test solution.
Calculate the content of Ci 1H20N2O2.
Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Brivaracetam Tablets
Brivaracetam Tablets contains not less than 90.0 per cent and 
not more than 110.0 per cent ofthe stated amount of 
brivaracetam, Ci 1 H2o N2O2.

Usual strengths. 2 5 mg; 5 0 mg; 7 5 mg; 100 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of buffer solution prepared by dissolving 6.8 
g of potassium dihydrogen orthophosphate and 0.5 g of 
sodium hydroxide in 1000 ml of water, adjusted to pH 6.4 with 
1 M sodium hydroxide,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and centrifuge at 
4000 rpm for 10 minutes.

Determine by liquid chromatography (2.4.14).

Solvent mixture. 80 volumes of 0.1 per cent v/v solution of 
orthophosphoric acid in water, 10 volumes of methanol and 
10 volumes of acetonitrile.

Test solution. Use the clear supernatant liquid, dilute if 
necessary with the dissolution medium.

Reference solution. A 0.1 per cent w/v solution of 
brivaracetam IPRS in the solvent mixture. Diluted 3.0 ml of 
the solution to 100.0 ml with the dissolution medium.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as X Bridge Cl 8),

- column temperature: 35°,
- mobile phase: a mixture of 80 volumes of 0.1 percent 

v/v solution of orthophosphoric acid in water and 
20 volumes of a mixture of 90 volumes of acetonitrile 
and 10 volumes of methanol,

~ flowrate: 1.5mlperminute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.
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Calculate the content of C j N2O2 in the medium.

Q. Not less than 80 per cent of the stated amount of CnH20 
N2O2.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Dissolution with the following 
modifications.

Test solution. Disperse sufficient quantity of intact tablets 
containing 0.3 g of Brivaracetam in the solvent mixture, with 
the aid of ultrasound with intermediate shaking and dilute to 
200.0 ml with the solvent mixture. Centrifuge at 4000 rpm for 15 
minutes. Dilute 4.0 ml of supernatant liquid to 25.0 ml with the 
solvent mixture.

Reference solution. A 0.024 per cent w/v solution of 
brivaracetam IPRS in the solvent mixture.

Inject the reference solution .The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injection is not more than 2.0 per cent.

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of area of all the secondary 
peaks is not more than 2,0 per cent, calculated by area 
normalization.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject the reference solution and the test solution.

Calculate the content of C] iH20 N2O2 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Bromhexine Hydrochloride

C14H2OBr2N2,HCI Mol, Wt. 412.6

Bromhexine Hydrochloride is 2,4-Dibromo-6-[[cyclohexyl 
(methyl)amino] methyl] aniline hydrochloride.

Bromhexine Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of Ci4H2oBr2N2,HCl, 
calculated bn the dried basis.

Category. Expectorant

1666 MjlgMIMll

Description. A white or almost white, crystalline powder, ft 
shows polymorphism (2.5.11).

Identification

Test A may be omitted if tests B and C are carried out. Test B 
maybe omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bromhexine 
hydrochloride IPRS or with the reference spectrum of 
bromhexine hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the peak in the 
chromatogram obtained with reference solution (c).

C. Dissolve about 20 mg in 1 ml of methanol and add 1 ml of 
water. The solution gives reaction (A) of chlorides (2.3.1).

Tests
Appearance of solution. A 3.0 per cent w/v solution in methanol 
is clear (2.4.1) and not more intensely coloured than reference 
solution YS6 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14)

Solvent mixture. Equal volumes of acetonitrile and water.

Test solution (a). Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.

Test solution (b). Dilute 1.0 ml of test solution (a) to 50.0 ml 
with the solvent mixture.

Reference solution (a). Dissolve 10 mg of bromhexine for 
system suitability IPRS (containing impurities C and D) in the 
solvent mixture and dilute to 2.0 ml with the solvent mixture.

Reference solution (b). Dilute 1.0 ml of test solution (a) to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
to 10.0 ml with the solvent mixture.

Reference solution (c). A 0.01 per cent w/v solution of 
bromhexine hydrochloride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 2.1 mm, packed with 

end-capped octadecylsilane bonded to porous silica 
(2.6 pm),

- mobile phase: a mixture of 60 volumes of a buffer 
solution prepared by dissolving 1.26 g of ammonium 
formate in 950 ml of water, adjusted to pH 4.4 with 
anhydrousformic acid, dilute to 1000 ml with water and 
40 volumes of acetonitrile,

- flow rate: 0.2 ml per minute,
- spectrophotometer set 248 nm,
- injection volume: 3 pl.
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Relative 
retention time

Bromhexine impurity C 0.2 '
Bromhexine impurity D2 . 0.3

Bromhexine (Retention time: about 10 minutes) 1.0 

12.[[cyclohexyl(methyl)amino]methyl]aniline,

’4-broBio-2-[[cyclohexyl(methyl)arnino]methy  !]aniline.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to bromhexine impurity C 
and bromhexine impurity D is not less than 2.0.

Inject reference solution (b) and test solution(a). Run the 
chromatogram twice the retention time of the principal peak, 
the area of any peak corresponding to impurity C, multiplied 
with correction factor of 1.6, is not more than 1.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.15 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.1 
per cent) and the sum of areas of all the secondary peaks is 
not more than twice the area , of the principal peak in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent)

Sulphated ash (2.3.18).Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 percent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications.

Inject reference solution (c) and test solution (b).

Calculate the content ofC^H^B^^HCl.

Storage. Store protected from light.

Bromhexine Tablets
Bromhexine Hydrochloride Tablets

Bromhexine Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
bromhexine hydrochloride, C14H20Br2N2, HC1.'

Usual strengths. 4 mg; 8 mg.

Identification
A- In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the peak in the 
chromatogram obtained with reference solution (c).

BROMHEXINE TABLETS

B. Suspend a quantity of the powdered tablets containing 0.1 
g of Bromhexine Hydrochloride in 5 ml of dilute ammonia 
solution and extract with two quantities, each of 20 ml, of 
chloroform. Wash the combined extracts with 5 ml of water, 
filter through anhydrous sodium sulphate and evaporate the 
filtrate to dryness using a rotary-evaporator. If necessary, 
scratch the inside of the flask with a glass rod to induce 
crystallisation. Mix the residue with 1 g of sodium carbonate, 
heat at a dull red heat for 10 minutes, allow to cool, extract with 
water and filter. The filtrate, after acidification with 2 Mnitric 
acid, yields reaction A of bromides (2.3.1).

C. Disperse a quantity of the powdered tablets containing 20 
mg of Bromhexine Hydrochloride with 10 ml methanol and 
filter. The filtrate gives reaction (A) of chlorides (2.3.1).

Tests
Related substances. Determine by liquid chromatography 
(2.4.14)

Solvent mixture. Equal volumes of.acetonitrile and water.
Test solution (a). Disperse a quantity of the powdered tablets 
containing 50 mg of Bromhexine Hydrochloride in 10 ml of 
solvent mixturewith the aid of ultrasound and filter.
Test solution (b). Dilute 1.0 ml of test solution (a) to 50.0 ml 
with the solvent mixture.
Reference solution (a). Dissolve 10 mg of bromhexine for 
system suitability IPRS (containing impurities C and D) in the 
solvent mixture and dilute to 2.0 ml with the solvent mixture.
Reference solution (b). A 0.0005 per cent w/v solution of 
bromhexine hydrochloride IPRS in the solvent mixture.

Reference solution (c). A 0.01 per cent w/v solution of 
bromhexine hydrochloride IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 2.1 mm, packed with 
end-capped octadecylsilane bonded to porous silica 
(2.6 pm),

- mobile phase: a mixture of 60 volumes of a buffer solution 
prepared by dissolving 1.26 g of ammonium formate in 
950 ml of water, adjusted to pH 4.4 with anhydrous 
formic acid, dilute to 1000 ml with water and 40 volumes 
of acetonitrile,

- flow rate: 0.2 ml per minute,
- spectrophotometer set 248 nm,
- injection volume: 3 pl.

Name Relative
retention time

Bromhexine impurity C 0.2
Bromhexine impurity D2 0.3
Bromhexine (Retentiontime: about lOminutes) 1.0

!2-[[cyclohexyl(methyl)amino]methyl]aniUne,
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24-bromo-2-[[cyclohexyl(methyl)amino]methyl]aniline.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to bromhexine impurity Q 
and D is not less than 2.0.

Inject reference solution (b) and test solution (a). Run the 
chromatogram twice the retention time of the principal peak, 
the area of any peak corresponding to impurity C, multiplied 
with correction factor of1.6, is not more than 1.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.15 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.1 
per cent) and the sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent)

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications.

Inject reference solution (c) and test solution (b).

Calculate the content of C|.J I?0Br?N2,nCl in the tablets.

Storage. Store protected from light.

Bromocriptine Mesylate

C32H4oBrN505,CHi03S Mol. Wt. 750.7

Bromocriptine Mesylate is (5'1S')-2-bromo-12'-hydroxy- 
2'-(l-methylethyl)-5 -(2-methylpropyl)ergotaman-3 8- 
trione methanesulphonate

Bromocriptine Mesylate contains not less than 98.0 per cent 
and not more than 101.0 per cent of (^ICoBrNsOjXlII^S, 
calculated on the dried basis; .

IP 2022:

Category. Antiparkinson.

Description. A white or slightly coloured, fine crystalline 
powder; very sensitive to light.

NOTE —- Carry out the tests as rapidly as possible without 
exposure to daylight and with minimum exposure to artificial 
light.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
Bt C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry in a 
mineral oil dispersion (2.4.6). Compare the spectrum with that 
obtained with bromocriptine mesylate IPRS or with the 
reference spectrum of bromocriptine mesylate.

B. Dissolve 5 mg in 5 ml of and dilute to 100 ml with 
0.01 ■ M hydrochloric acid. The resulting solution, when 
examined in the range 230 nm to 360 nm (2.4.7) shows an 
absorption maximum at about 3 05 nm and a minimum at about 
270 nm; absorbance at about 305 nm, 0.60 to 0.68.

C. To about 0.1g add 5 ml of 2 Mhydrochloric acid, shake for 
5 minutes, filter and add 1 ml of a 6 per cent w/v solution of 
barium chloride to the filtrate; it remains clear. Mix another 
0.1 g with 0.5 g of anhydrous sodium carbonate and ignite 
until a white residue is obtained. After cooling, dissolve the 
residue in 5 ml of water (solution A); solution A gives the 
reactions of sulphates (2.3.1).

D. Solution A gives reaction (A) of bromides (2.3.1).

Tests

Appearance of solution. A 1.0 per cent w/v solution in 
methanol is clear (2.4.1), and not more intensely coloured 
than reference solution BS5, YS5 or BYS5 (2.4.1).

pH (2.4.24). 3.1 to 3.8, determined in a 1.0 per cent w/v solution 
in a mixture of 2 volumes of methanol and 8 volumes of water.

Specific optical rotation (2.4.22). + 95° to +105°, determined 
in a 1.0 per cent w/v solution in a mixture of equal volumes of 
methanol and dichloromethane.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A mixture of 50 volumes of chloride buffer 
pH 2.0 and 50 volumes of methanol.

Test solution. Dissolve 0.5 g of the substance under 
examination in 5.0 ml of methanol and dilute to 10.0 ml with 
chloride buffer pH 2,0.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.
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Reference solution (b). Dilute 1.0 ml ofthe reference solution 
(a) to 10-0 ml with the solvent mixture.

Reference solution (c). Dissolve the contents of a vial of 
bromocrip tine mesylate for system suitability IPRS (containing 
bromocriptine impurities A and B) in 1.0 ml of the solvent 
mixture.
Chromatographic system

- a stainless steel column 12 cm x 4.0 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: A. a 0.079 per cent w/v solution of 
ammonium carbonate,

B. acetonitrile,
_ a gradient programme using the conditions given below, 
- flow rate: 2 ml per minute,
- spectrophotometer set at 300 nm,
- injection volume: 20 pl.

. Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10

30 40 60

45 40 60
47 90 10

Use the chromatogram supplied with bromocriptine mesylate 
for system suitability RS and the chromatogram obtained with 
reference solution (c) to identify the peaks due to 
bromocriptine impurities A and B. The relative retention time
with reference to bromocriptine for bromocriptine impurity C

Identificationis about 1.2.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due' to 2-bromodehydro-a- 
ergocriptine (bromocriptine impurity A) and a-ergocriptine 
(bromocriptine impurity B) is not less than 1.1.

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak corresponding to bromocriptine impurityA is 
not more than 0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(0.02 per cent), the area of secondary peak corresponding to 
bromocriptine impurity C is not more than 4 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.4 per cent), the area of any other secondary 
peak is not more than twice the area of the principal peak in 
the chromatogram obtained with .reference solution (b) 
(0.2 per cent). The sum of areas of all the secondary peaks is 
not more than 1.5 times the area of the principal peak in the 
chromatogram obtained: with reference solution (a) 
(1-5 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent) (except the peak due 
to bromocriptine impurityA). ...

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 
on 0.5 g by drying in an oven over phosphorus pentoxide at 
80° at a pressure of 1.5 to 2.5 kPa for 5 hours.

Assay. Weigh 0.5 g, dissolve in 80 ml of a mixture of 10 volumes 
of anhydrous glacial acetic acid and 70 volumes of acetic 
anhydride. Titrate with 0.1 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25) Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.07507 g of 
C^BrNA’CHAS.

Storage. Store protected from light in a deep freezer 
(temperature not exceeding-15°).

Bromocriptine Capsules
Bromocriptine Mesylate Capsules

Bromocriptine Capsules contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
bromocriptine, C32H40BrN5O5.

Usual strengths. 5 mg; 10 mg.

NOTE — Carry out the tests as rapidly as possible without 
exposure to daylight and with minimum exposure to artificial 
light.

A. Disperse a quantity of the contents of the capsules 
containing 10 mg of bromocriptine with 50 ml of methanol for 
30 minutes, centrifuge and dilute 5 ml of the supernatant liquid 
to 20 ml with methanol. When examined in the range 230 nm to 
360 nm (2.4.7), the resulting solution shows an absorption 
maximum at about 305 nm and a minimum at about 270 nm.

B. In the test for Related substances, the principal band in 
the chromatogram obtained with test solution corresponds to 
that in the chromatogram obtained with reference 
solution (e).

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium.500 ml of 0.1Mhydrochloric acid, 
Speed and time. 50 rpm and 60 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.
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Reference solution. Dissolve a suitable quantity of 
bromocriptine mesylate IPRS in minimum amount of methanol 
and dilute with the dissolution medium to obtain a solution 
having the same concentration as that of the test solution.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 65 volumes of acetonitrile 

and 35 volumes of 0.01 Mammonium carbonate,
- flowrate: 1.5mlperminute,
- spectrophotometer set at 300 nm,
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CaaHmBrNjOs in the medium.

Q. Not less than 75 per cent of the stated amount of 
CjJ^oBr^O,.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

NOTE —■ Carry out the tests as rapidly as possible without 
exposure to daylight andwith minimum exposure to artificial 
light.

Mobile phase. Amixture of 0.1 volume of 13.5M ammonia, 1.5 
volumes of water, 3 volumes of propan-2-ol, 88 volumes of 
dichloromethane and 100 volumes of ether.

Test solution. Disperse a quantity of the contents of the 
capsules containing about 20 mg of bromocriptine with 10 ml 
of methanol for 20 minutes and centrifuge.

Reference solution (a). Dilute 1 ml ofthe test solution to 10 ml 
with methanol.

Reference solution (b). Dilute 3 ml of the test solution to 
100 ml with methanol.

Reference solution (c). Dilute 1 ml of the test solution to 
100 ml with methanol

Reference solution (d). Dilute 1 ml of the test solution to 
200 ml with methanol.

Reference solution (e). A 0.23 per cent w/v solution of 
bromocriptine mesilate IPRS in methanol.

Apply to the plate 50 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of cold air, spray 
with ammonium molybdate solution and heat at 100° until 
bands appear (about 10 minutes). Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) (3.0 per cent), not more than one such 

secondary spot is more intense than the chromatogram 
obtained with reference solution (c) (1.0 per cent) and not 
more than two such secondary spots are more intense than 
the chromatogram obtained with reference solution (d) 
(0.5 per cent). Ignore the spot within 20 mm of the line of 
application.

Uniformity of content. Complies with the test stated under 
Capsules.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Disperse the content of one capsule in the 
solvent mixture and dilute with the solvent mixture to obtain a 
solution containing 0.011 per cent w/v of Bromocriptine.

Inject reference solution (a) and the test solution.

Calculate the content of C32H40BrNsO5 in the capsule.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of methanol and water.

NOTE — Prepare the solutions under subdued light.

Test solution. Weigh a quantity of the mixed content of 20 
capsules containing 10 mg of bromocriptine, disperse in 70 ml 
ofthe solvent mixture, with the aid of ultrasound for 5 minutes 
and dilute to 100.0 ml with the solvent mixture and filter.

Reference solution (a). A 0.011 per cent w/v solution of 
bromocriptine mesylate IPRS in the solvent mixture.

Reference solution (b). A 0.011 per cent w/v solution of 
bromocriptine mesylate IPRS in a mixture of 1 volume of IM 
acetic acid and 9 volumes of methanol, heat at 60° for 90 
minutes and cool to room temperature.

Chromatographic system
- a stainless steel column 10 cm x 4 mm, packed with 

octadecylsilane bonded to silica: (5pm) (Such as 
Spherisorb ODS 1),

- mobile phase: a mixture of 45 volumes of a 0.08 per cent 
w/v solution of ammonium carbonate and 55 volumes 
of acetonitrile,

- flow rate: 1 mlperminute,
- spectrophotometer set at 300 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the two peaks is not less than 3.0.

Inject reference solution (a) and the test solution.

Calculate the content of C^EUoBrNjOs in the capsules.

1 mg of bromocriptine mesylate, C32H4oBrH505,CH4S03 Is 
equivalent to 0.87 mg of bromocriptine, C32H40BrH5O5

Storage. Store protected from light.
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Labelling- The label states the strength in terms of the 
equivalent amount of bromocriptine.

Bromocriptine Tablets
Bromocriptine Mesylate Tablets

Bromocriptine Tablets contain not less than 90.0 per cent and 
not more than 11.0,0 per cent of the .stated amount of 
bromocriptine, C7JL,flBrN\O5.

Usual strengths. 1 mg; 2.5 mg.

NOTE — Carry out the tests as rapidly as possible without 
exposure to daylight and with minimum exposure to artificial 
light.

Identification

A. Disperse a quantity of powdered tablets containing about 
20 mg of bromocriptine with 20 ml of methanol, filter, evaporate 
the filtrate to dryness on a water-bath and dry at 105° for 
1 hoiir.The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bromocriptine 
mesylate IPRS or with the reference spectrum of bromocriptine 
mesylate.

B. Disperse a quantity of the powdered tablets containing 
about 10 mg of bromocriptine with 50 ml of methanol for 30 
minutes, centrifuge and dilute 5 ml of the supernatant liquid to 
20 ml with methanol. When examined in the range 230 nm to 
360 nm (2.47), the resulting solution shows an absorption 
maximum at about 305 nm and a minimum at about 270 nm.

C. In the test for Related substances, the principal band in the 
chromatogram obtained with test solution corresponds to that 
in the chromatogram obtained with reference solution (e).

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a suitable quantity of 
bromocriptine mesylate IPRS in minimum amount of methanol 
and dilute with the dissolution medium to obtain a solution 
having the same concentration as that of the test solution.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
— mobile phase: a mixture of 65 volumes of acetonitrile 

and 35 volumes of 0.01 Mammonium carbonate,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 300 nm,
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C32H40BrN5O5 in the medium.

Q. Not less than 80 per cent of the stated amount of 
C^H^BrNA.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Solvent mixture. Equal volumes of chloroform and methanol.

Mobile phase. A mixture of 0.1 volume of 13.5M ammonia, 1.5 
volumes of water, 3 volumes of propan-2-ol, 88 volumes of 
dichloromethane and 100 volumes of ether.

Test solution. Disperse a quantity of the powdered tablets 
containing about 10 mg of bromocriptine with 25 ml ofthe 
solvent mixture for 30 minutes, filter and wash the residue 
with two 5 ml quantities ofthe solvent mixture. Evaporate the 
filtrate and washings to dryness at 25° at a pressure of 2 kPa, 
dissolve the residue in 2 ml of the solvent mixture and 
centrifuge.

Reference solution (a). Dilute 1 ml of the test solution to 10 ml 
with the solvent mixture.

Reference solution (b). Dilute 3 ml ofreference solution (a) to 
10 ml with the solvent mixture

Reference solution (c). Dilute 1 ml ofreference solution (a) to 
10 ml with the solvent mixture.

Reference solution (d). Dilute 1 ml of reference solution (a) to 
20 ml with the solvent mixture.

Reference solution (e). A 0.55 per cent w/v solution of 
bromocriptine mesilate IPRS in the solvent mixture.

Apply to the plate 20 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air, spray with ammonium 
molybdate solution and heat at 100° until spots appear (about 
10 minutes). Any secondary spot in the chromatogram obtained 
with the test solution, is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (3.0 per 
cent), not more than one such secondary spot is more intense 
than the spot in the chromatogram obtained with reference 
solution (c) (1.0 per cent) and not more than two secondary 
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spots are more intense than the spot in the chromatogram 
obtained with reference solution (d) (0.5 per cent). Ignore the 
spot within 20 mm of the line of application.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Disperse one tablet in the solvent mixture and 
dilute with the solvent mixture to obtain a solution containing 
0.011 per cent w/v of Bromocriptine. . .

Inject reference solution (a) and the test solution. 

Calculate the content of in the tablet.

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14)... 

Solvent mixture. Equal volumes of methanol and water. 

NOTE —■ Preparethe solutions under subdued light: 

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 10 mg of bromocriptine, 
disperse in 70 ml of the solvent mixture, with the aid of 
ultrasound for 5 minutes and dilute to 100.0 ml with the solvent 
mixture and filter.

Reference solution (a). A 0.011 per cent w/v solution of 
bromocriptine mesylate IPRS in the solvent mixture.

Reference solution (b). A 0.01,1 per cent w/v solution of 
bromocriptine mesylate IPRS in a mixture of 1 volume of IM 
acetic acid and 9 volumes of methanol, heat at 60° for 90 
minutes and cool to room temperature.

Chromatographic system
- a stainless steel column 10 cm x 4 mm, packed with 

octadecylsilane bonded to silica (5 pm) (Such as 
Spherisorb ODS I),

- mobile phase: a mixture of 45 volumes of a 0.08 per cent 
w/v solution of ammonium carbonate and 55 volumes 
of acetonitrile, :

- flow rate: 1 ml per minute, 
- spectrophotometer set at 300 nm, 
- injectionvolume:20pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the two peaks is not less than 3.0.

Inject reference solution (a) and the test solution.

Calculate the content of C^H^BrNjOj in the tablets..

1 mg of bromocriptine mesylate, C^I foBrH^OsXfl ]4SO; is 
equivalent to 0.87 mg of bromocriptine, C32H4oBrH505 

Storage, Store protected from light. ,. '

Labelling. The label states the strength in terms of the 
equivalent amount of bromocriptine: . ~

Bronopol

Br NO2

C3H6BrNO4 Mol. Wt 200.0

Bronopol is 2-bromo-2-nitropropane- 1,3-diol.

Bronopol contains not less than 99.0 per cent and not more 
than 101.0 per cent of C3H6BrNO4, calculated on the anhydrous 
basis.

Category. Antiseptic; local anaesthetic.

Description. White or almost white crystals or crystalline 
powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bronopol IPRS 
or with the reference spectrum of bronopol.

B. Dissolve0.1 gin 10ml ofwater,add 10mlof.7.5.Af5odzi/m 
hydroxide, and carefully with constant stirring and cooling, 
0.5 g of nickel-aluminium alloy. Allow the reaction to subside, 
filter and carefully neutralise with nitric acid. Ths resulting 
solution gives reaction (A) of bromides (2.3.1).

Tests
pH (2.4.24). 5.0 to 7.0, determined on 1.0 per cent w/v solution. 
Related substances. Determine, by liquid chromatography 
(2.4.14), .
Test solution. Dissolve 0.2 g of the substance under 
examination in 100 ml of mobile phase.

Reference solution (a). Dilute 5 ml of .the test solution.to 50 ml 
with, the mobile phase. Further, dilute 1 ml of the, solution to 
100 ml with the mobile phase.
Reference solution (b). A solution containing 0.001 per cent 
w/v each of 2-methyl-2-nitropropan-1,3-diol and tris 
(hydroxymethyl)nitromethane in the mobile phase. .
Reference solution (c). A solution containing 0.0002 per cent 
w/v each of 2~methyl~2-nitropropane-l,3-diol, 2-nitro- 
ethanol, sodium bromide and tris (hydroxymethyl)- 
nitromethan in the mobile phase.
Chromatographic system

- a stainless steel column 15 cm x 4.6. mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 35°,
- mobile phase: a mixture of 189 volumes of wai&‘> 

10 volumes of acetonitrile and; 1 volume of a 10 per cent 
v/v solution of orthophosphoric acid, .adjusted, to pH 
3.0 using 2 Msodium hydroxide;.

- flow rate: 1 ml per minute,
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spectrophotometer set at 2.14 nm,
_ injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to sodium 
bromide and tris (hydroxymethyl) nitromethane is at least 
। q and the resolution between the peaks corresponding to 
tris(hydroxymethyl)nitromethane and 2-nitroethanol is at 
least 1.5.
Inject reference solution (a), (b) .the test solution. Continue 
the chromatography for 3 times the retention time of the 
principal, peak. In the chromatogram obtained with the test 
solution the area of any peaks corresponding to 2-methyl- 
2-nitropropane-1,3-diol and tris (hydroxymethyl) nitromethane 
are not more than the area ofthe corresponding peaks in the 
chromatogram obtained with, reference solution (b) (0.5 per 
cent each) and the area of any other secondary peak is. not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent).
Sulphated ash (2.3.18). Not more than 0.1 per cent.
Water (2.3.43), Not more, than .0.5 per cent, determined on 
2.0g. ,
Assay. In a flask fitted with a reflux condenser dissolve 0:4 g in 
15 ml of wa/er and add 15 ml of 7.5 M sodium hydroxide. 
Slowly, with caution, add 2 g. of nickel-aluminium. alloy 
through the reflux condenser, agitating the flask whilst cooling 
under running water. Allow the mixture to stand for 16 minutes 
and boil .for 1 hour. . Cool and filter under reduced pressure, 
washing the condenser, flask and residue with 150 ml of water. 
Combine the filtrate and washings, add 25 ml of nitric acid 
and 40 ml ofO.7 M silver■nitrdte-, shake vigorously and titrate 
with 0.1 M ammonium thiocyanate using ammonium iron(III). 
sulphate solution as indicator. Carry out a blank titration.
1 ml of 0,1 M silver nitrate is equivalent to 0.020 g of 
C3H6BrNO4. '•••••.

Storage. Store protected from light.

Buclizine Hydrochloride
Buclizine Dihydrochloride

^JWM,2HC1 . ' , Mol. Wt 506.0

Buclizine Hydrochloride is (7?S')-l“(4-teFf-butylbenzyl)- 
4-(4-chlorobenzhydryl)piperazine dihydrochloride

Buclizine Hydrochloride contains not less than 99.0 per cent 
and not more than 100.5 per cent of C28H33C1N3,2HC1, calculated 
on the dried basis.

Category. Antihistaminic; antiemetic.

Description. Awhite or slightly yellowish, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with buclizine 
dihydrochloride IPRS or with the reference spectrum of 
buclizine dihydrochloride.

B. A 0.25 per cent w/v solution in ethanol (50 per cent) gives 
reaction (A) of chlorides (2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution (a). Dissolve 0.5 g of the substance under 
examination in 100 ml of the initial mobile phase.

Test solution (b). Dissolve 10 mg of the substance under 
examination in 100 ml ofthe initial mobile phase and mix. Dilute 
10 ml of the solution to 100 ml with the same mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of 
buclizine dihydrochloride IPRS in the initial mobile phase.

Reference solution (b). A 0.001 per cent w/v solution of 
buclizine impurity A IPRS (J ,4-bis(4-chlorobenzylhydryl) 
piperazine IPRS) in the initial mobile phase.

Chromatographic system
- a stainless steel column 20 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Nucleosil C 18),

- mobile phase, initial: 0.01Msodium heptanesulphonate 
in a mixture of 55 volumes of water and 45 volumes of 
acetonitrile, adjusted to pH 4.0 with 1,Morthophosphoric 
acid, final: 0.01 M sodium heptanesulphonate in a 
mixture of 20 volumes of water and 80 volumes of 
acetonitrile, adjusted to pH 4.0 with 1 M ortho­
phosphoric acid, a linear gradient elution programme 
for 30 minutes with the initial, mobile phase and 
10 minutes with the final mobile phase,

- flow rate: 2 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation is not more than 2.0 per cent.

Inject, reference solution (b), test solution (a) and (b). In the 
chromatogram obtained with test solution(a), the area of any 
peak corresponding to impurity A is not more than the area of 
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the peak obtained in the chromatogram obtained with reference 
solution (b) and the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with test solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.4 g in 50 ml of anhydrous acetic acid, add 
10 ml of mercuric acetate solution. Titrate with .0.1 Mperchloric 
acid, determining the end-point potentiometrically (2.4.25): 
Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.0253 g of 
CajHaClN^HCl.

Storage. Store protected from light and moisture.

Budesonide

C25H34O6 Mol. Wt 430.5

Budesonide is a mixture of the C-225 (epimer A) and the 
C-22R (epimer B) epimers of 16a, 17-[(lkS)- 
butylidenebis(oxy)]-ll|3,21-dihydfoxypregha- 
l,4-diene-3,20-dione.

Budesonide contains not less than 98.0 per cent and not more 
than 102.0 per cent of a mixture of epimers A and B, C25H34O6, 
calculated on the dried.basis.

Category. Glucocorticoid.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests B, C andD are carried, out. Tests 
B, C and D may be omitted if test A is carried out. A

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with budesonide 
IPRS or with the reference spectrum of budesonide..

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. Add a mixture of 1.2 volumes of water and 8 
volumes of methanol to a mixture of 15 volumes of ether and 
77 volumes of dichloromethane.

Solvent mixture. 1 volume of methanol and 9 volumes of 
methylene chloride.

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml ofthe solvent mixture.

Reference solution (a). A 0.25 per cent w/v solution of 
budesonide IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.25 per cent 
w/v of triamcinolone acetonide IPRS and 0.25 per cent w/v 
of budesonide IPRS in the solvent mixture.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine in ultraviolet light at 254 nm. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the principal spot in the chromatogram 
obtained with reference solution (a). The test is not valid unless 
the chromatogram obtained with reference solution (b) shows 
two clearly separated spots.

C. Dissolve about 2 mg in 2 ml of sulphuric acid. A yellow 
colour appears in 5 minutes and the colour changes to brown 
or reddish-brown in 30 minutes. Add cautiously the solution 
to 10 ml of water and mix. The colour fades and a clear solution 
remains.

D. Dissolve about 1 mg in 2 ml of a solution containing 2 g of 
phosphomolybdic acid in a mixture of 10 ml of dilute sodium 
hydroxide solution, 15 ml of water and 25 ml of glacial acetic 
acid. Heat for 5 minutes on a water-bath. Cool in iced water for 
10 minutes and add 3 ml of dilute sodium hydroxide solution. 
The solution turns blue.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 30 ml of acetonitrile. Add about 60 ml of 
phosphate buffer pH 3.2 and, if necessary, disperse with the 
aid of ultrasound to dissolve. Dilute vrifa phosphate buffer 
pH 3.2 to 100.0 ml and allow to stand for at least 15 minutes 
before use and filter.

Reference solution (a). Dissolve 50 mg of budesonide IPRS 
in 30 ml of acetonitrile. Add about 60 ml ofphosphate buffer 
pH 3.2 and disperse, if necessary, with the aid of ultrasound 
to dissolve. Dilute to 100.0 ml with phosphate buffer pH 3.2 
and allow to stand for at least 15 minutes before use and filter.
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Reference solution (b). Dilute reference solution (a) with the 
mobile phase to get a 0.00025 per cent w/v solution of 
budesonide.

Use the chromatographic system described under Assay.

Inject reference solution (a). The test is not valid unless the 
resolution between epimer B peak and epimer A peak is not 
less than 1.5, the tailing factor for epimer B peak is not more 
than 1.5 and the relative standard deviation of sum of epimer 
A and epimer B peaks for replicate injections is not more than 
2.0 per cent.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution: the area of any 
peak, other than the principal peak, is not greater than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent) and the sum ofthe areas 
of all the peaks, other than the principal peak, is not greater 
than thrice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.5 per cent).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in an oven at 105°. ■

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 30 ml of acetonitrile and dilute to 100.0 ml with 
phosphate buffer solution pH 3.2 and filter.

Reference solution. Dissolve 50. mg of budesonide IPRS in 30 
ml of acetonitrile and dilute to 100.0 ml with phosphate buffer 
solution pH 3.2.

Chromatographic system
- a stainless steel .column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 34 volumes of acetonitrile 

and 66 volumes of a buffer solution prepared by adding 
100 ml of 0.25 per cent w/v solution of orthophosphoric 
acid to 900 ml of 0.4 per cent w/v solution of sodium 
dihydrogen phosphate and adjusted to pH 3.2,

- flow rate: 1.5 ml per minute,.
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between epimer B peak and epimer A peak is not 
less than 1.5, the tailing factor for epimer B peak is not more 
than 1.5, the column efficiency determined for epimer B peak 
is not less than 4000 theoretical plates and the relative standard 
deviation for the sum of epimer A and B peaks for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution. <

Calculate the content of C25H34O6.

Storage. Store protected from light.

Budesonide Inhalation
Budesonide Inhalation is a suspension of Budesonide in a 
suitable liquid, filled in a suitable pressurized container.

Budesonide Inhalation delivers not less than 80.0 per cent 
and not more than 120.0 per cent of the stated amount of 
budesonide, C25H34O6 per inhalation by actuation of the valve.

Usual strengths. 100 pg; 200 pg.

Identification

A. Dilute a quantity of the inhalation with water to produce a 
solution containing 0.002 per cent w/v of Budesonide and 
filter. When examined in the range 200 nm to 350 nm (2.4.7), the 
solution exhibits a maximum only at about 247 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE.— Protect the solutions from light.

Solvent mixture. 34 volumes of acetonitrile and 66 volumes 
of phosphate buffer pH 3.2.

Test solution. Discharge the container into a small, dry flask a 
sufficient number of times to obtain 1 mg of Budesonide and 
dissolve the residue in 3.4 ml of acetonitrile. Mix with the aid 
of ultrasound and add sufficient phosphate buffer solution 
pH3.2 to produce 10 ml and filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml withthe solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x.4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 pm) (Such as Spherisorb ODS-2),

- column temperature: 50°,
- mobile phase: A. amixture of2 volumes of ethanol, 34 

volumes of acetonitrile and 66 volumes of phosphate 
bufferpH3.2,

B. a mixture of equal volumes of 
acetonitrile and phosphate buffer pH 3.2,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 100 pl.
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Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0

38 100 0
50 0 100
60 0 100

61 100 0

70 100 0

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to budesonide epimer B 
and epimer A is not less than 1.5 in the chromatogram obtained 
with reference solution (a) and the signal to noise ratio, of the 
peaks due to budesonide epimer A and epimer B is not less 
than 10.0 in the chromatogram obtained with reference 
solution (b).

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the sum of areas of epimer 
peaks in the chromatogram obtained with reference solution 
(a) (0.5 per cent). The sum of the areas of all the secondary 
peaks is not more than 3 times the sum of areas of epimer 
peaks in the chromatogram obtained with reference solution 
(a) (1.5 per cent). Ignore any peak with an area less than the 
sum of the areas of epimer peaks in the chromatogram obtained 
with reference solution (b) (0.05 percent).

Epimer A. Thecontent of epimer A (second peak) is 40.0 per 
cent to 51.0 per cent of the sum of areas of two epimer peaks of 
budesonide.

Determine by liquid chromatography (2.4.14), as described 
under Assay using the test solution.''

Other fests. Comply with the tests stated under Inhalation 
Preparations (Pressurised Metered-dose Preparations).

Assay. Carry out the test for Content of active ingredient 
delivered per actuation stated under Inhalation Preparations 
(Pressurised Metered-dose Preparations).

Determine by liquid chromatography (2:4.14).

NOTE — Protect the solutions from light.

Solvent mixture. 34 volumes of acetonitrile and 66 volumes 
of phosphate buffer pH 3.2,

Test solution. Determine the content of active ingredient by 
first 10 successive combined actuations of the valve after 
priming. Carry1 out the test for Content of active ingredient 
delivered by-actuation of valve stated under Inhalation 
Preparations (Pressurised■Metered-dose Preparations), 
beginning at the words ‘Remove the pressurised container 
from the actuator... ’ and ending at the words1... to the volume 
specified in the monograph’, using 32 ml of acetonitrile in 

the vessel. Transfer the combined solution and washings 
obtained from the set of 10 combined actuations to a flask to 
obtain a solution containing 0.002 per cent w/v of Budesonide 
in the solvent mixture.

Reference solution. A 0.002 per cent w/v solution of 
budesonide IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 pm) (Such as Spherisorb ODS-2),

- column temperature: 50°,
- mobile phase: a mixture of 2 volumes of ethanol, 34 

volumes, of acetonitrile and 66 volumes of phosphate 
buffer pH 3.2,.

- flow rate: 1.5 mlperminute,
- spectrophotometer.set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to budesonide epimer B 
and epimer Ais not less than 1.5.

Inject the reference solution and the test solution.

Calculate the content of C25H34O6 in the inhalation from the 
sum ofthe areas of two budesonide epimer peaks. Determine 
the content of active ingredient a second and third time by 
repeating the procedure on the middle 10 and on the last 10 
successive combined actuations of the valve, as estimated 
from the number of deliveries available from the container as 
stated on the label. For each of the three determinations the 
average content of C25H34O6 delivered by a single actuation 
of the valve is within the limits stated under Content of 
budesonide.

Budesonide Powder for Inhalation
Budesonide Powder for Inhalation consists of Budesonide in 
microfine powder either alone or admixed with Lactose in a 
pre-metered unit for use in a suitable powder inhaler.

Budesonide Powder for Inhalation contains not less than 80.0 
per cent and not more than 120.0 per cent ofthe stated amount 
of budesonide, C25H34O6 per unit dose.

Usual strengths. 100pg;200pg.

Identification

A. Dilute a quantity ofthe powder for inhalation with sufficient 
-water to produce a solution containing 0.002 per cent w/v of 
Budesonide and filter. When examined in the range 200 nm to 
350 nm (2.4.7), the solution exhibits a maximum only at 247 nm. 
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g In the Assay, the principal peak, in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

C For products containing lactose- disperse 0,25 g of the 
powder for inhalation in 5 ml of water. Add 5 ml of 6 M ammonia 
and heat in a water-bath at 80° for 10 minutes; an orange-red 
colour is produced.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Protect the solutions from light.

Solvent mixture. 34 volumes of acetonitrile and 66 volumes 
otphosphate buffer pH 3.2.

Test solution. Dissolve a quantity ofthe powder for inhalation 
containing 1 mg of Budesonide in 3.4 ml of acetonitrile with 
the aid of ultrasound and dilute to 10.0 ml with phosphate 
bufferpH 3.2, filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the solvent mixture.

Reference solution (b). Dilute 1.0 ml ofreference solution (a) 
to 10.0ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 pm) (Such as Spherisorb ODS-2),

- column temperature: 50°,
- mobile phase: A. a mixture of 2 volumes of ethanol, 34 

volumes of acetonitrile and 66 volumes diphosphate 
buffer pH 3.2,

B. a mixture of equal volumes of 
acetonitrile and phosphate buffer pH 3.2,

. - a gradient programme using the conditions given below, 
- flow rate: 1 mlperminute, .
- spectrophotometer set at 240 nm,
- - injection volume: 100 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
38 100 . 0
50 0 100
60 0 100
61 JOO 0

. 70 100 . 0
Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to budesonide epimer B 
andepimerAis not less than 1.5 in the chromatogram obtained 
With reference solution (a) and in the chromatogram obtained 

with reference solution (b), the signal to noise ratio of the 
peaks due to budesonide epimer A and epimer B is not less 
than 10.0.

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the sum of areas of epimer 
peaks in the chromatogram obtained with reference solution 
(a) (0.5 per cent). The sum of the areas of all the secondary 
peaks is not more than 3 times the sum of areas of epimer 
peaks in the chromatogram obtained with reference solution 
(a) (1.5 per cent). Ignore any peak with an area less than the 
sum of the areas of the epimer peaks in the chromatogram 

. obtained with reference solution (b) (0.05 per cent).

Epimer A. The content of epimer A (second peak) is 40.0 per 
cent to 51.0 per cent of the sum of areas of two epimer peaks of 
budesonide.

Determine by liquid chromatography (2.4.14), as described 
under Assay using reference solution (b).

Uniformity of delivered dose. Determine by liquid 
chromatography (2.4.14).

NOTE — Protect the solutions from light.

Solvent mixture. 34 volumes of acetonitrile and 66 volumes 
of phosphate buffer pH 3.2.

Test solution. Collect single doses of the powder for inhalation 
using the procedure described in Inhalation Preparations 
under (Powders for Inhalation) - Uniformity of delivered dose 
and dissolve the collected dose in sufficient of the solvent 
mixture to produce a solution containing 0.0004 per cent w/v 
of Budesonide.

Reference solution. A 0.001 per cent w/v solution of 
budesonide IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica (3 
pm) (Such as Spherisorb ODS-2),

- column temperature: 50°,
- mobile phase: a mixture of 2 volumes of ethanol, 34 

volumes of acetonitrile and 66 volumes of phosphate 
bufferpH 3.2,

- flow rate: 1.5 mlperminute,
- spectrophotometer set at 240 nm,
- inj ection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to budesonide epimer B 
and epimer Ais not less than 1.5.

Inject the reference solution and the test solution.

Calculate the content of budesonide, C25H34O6per delivered 
dose.
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Other tests. Comply with the tests stated under Inhalation 
Preparations (Powders for Inhalation).

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light.

Solvent mixture. 34 volumes of acetonitrile and 66 volumes 
olphosphate buffer pH 3.2.

Test solution. Dissolve a quantity of the mixed contents of 
capsules in sufficient of the solvent mixture to get a solution 
containing 0.01 per cent w/v of budesonide.

Reference solution (a). A 0.01 per cent w/v solution of 
budesonide IPRSin the solvent mixture.

Reference solution (b). Dilute 1.0 ml of the test solution to 
200.0 ml with the solvent mixture.

Use chromatographic system as described in Uniformity of 
delivered dose.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to budesonide epimer B 
and epimer A is not less than 1.5.

Inject reference solution (a) and the test solution.

Calculate the content of C25H34O6 per unit dose.

Calculate the content of C25H34O6 in the inhalation from the 
sum ofthe areas of two budesonide epimer peaks:

Bumetanide

Cl7H20N2O5S Mol. Wt 364.4

Bumetanide is 3-(aminosulphonyl)-5-(butylamino)- 
4-phenoxybenzoic acid

Bumetanide contains not less than 99.0 per cent and not more 
than 101.0 per cent of C17H20N2OsS, calculated on the dried 
basis.

Category. Diuretic.

Description. A white crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bumetanide 
IPRS or with the reference spectrum of bumetanide.

Tests

Appearance of solution. A 0.5 per cent w/v solution in 0.6 per 
cent w/v solution of potassium hydroxide is clear (2.4.1) and 
colourless (2.4.1).

Related substances. Determine by liquid chromatography 
(214.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 25.0 ml of the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml ofthe 
solution to 10.0 ml with the mobile phase.

Reference solution (b). Dissolve 2 mg each of 3-nitro- 
4-phenoxy-5-sulphamoylbenzoic acid (bumetanide impurity 
A IPRS) and 3-amino-4-phenoxy~5-sulphamoylbenzoic acid 
(bumetanide impurity B IPRS) in 10.0 ml of the mobile phase. 
Dilute 1.0 ml of the solution to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

encapped octylsilane bonded to porous silica (3.5 pm), 
- mobile phase: a mixture of 70 volumes of methanol, 25 

volumes of water and 5 volumes of a 2.72 per cent w/v 
solution of potassium dihydrogen phosphate, 
previously adjusted to pH 7.0 with 28 per cent w/v 
solution of potassium hydroxide. Add tetrahexyl- 
ammonium bromide to this mixture to obtain a 0.22 per 
cent w/v solution,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to bumetanide impurity A 
and bumetanide impurity B is.not less than 2.0. The relative 
retention time with reference to bumetanide for bumetanide 
impurity B is about 0.4, for bumetanide impurity Ais about 0.6, 
for 3 - [ [(27?1S)-2 -ethylhexyl] amino] -4-phenoxy-5-sulphamoyl 
benzoic acid (bumetanide impurity D) is about 2.5 and for 
butyl 3-(butylamino)-4-phenoxy-5-sulphamoylbenzoate 
(bumetanide impurity C) is'about 4.4.

Inject reference solution (a) and the test solution. Run the 
chromatogram 5 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution the area 
of secondary peak corresponding to bumetanide impurities 
A, B, C and D is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the sum 
ofthe areas of all secondary peaks is not.more than twice the 
area ofthe principal peak in the chromatogram obtained with 
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reference solution (a) (0.2 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Weigh 0.3 g and dissolve in 50 ml of ethanol (95 per 
cent). Add 0.1 ml ofphenol red solution and titrate with 0.1 M 
sodium hydroxide until a violet-red colour is obtained. Carry 
out a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03644 g of
c!7h20n2o5s.
Storage. Store protected from light.

Bumetanide Injection
Bumetanide Injection is a sterile solution of Bumetanide in 
Water for Injections.

The injection complies with the requirements stated under 
Parenteral Preparations and with the following 
requirements.

Bumetanide Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
bumetanide, Ci7H2oN205S.

Usual strength. 0.25 mg per ml.

Identification

A. Disperse a quantity of the. injection containing 10 mg of 
Bumetanide with 20 ml of ether, filter the ether layer, through 
anhydrous sodium sulphate and evaporate. The residue 
complies with the following tests. Determine by infrared 
absorption spectrophotometry (2.4.6). Compare the spectrum 
with that obtained with bumetanide IPRS or with the reference 
spectrum of bumetanide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

pH (2.4.24). 6.0 to 7.8.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 2.5 volumes of methanol, 10 
volumes of glacial acetic acid, 10 volumes of cyclohexane 
and 80 volumes of chloroform.

Test solution (a). To a quantity of the injection containing 
5.0 mg of Bumetanide, adjusted to pH 12 with 0.1 Msodium 
hydroxide and extract with two 20 ml quantities of ether. 
Discard the ether, adjusted to pH 4 using 1 M acetic acid, 
extract with two further 20 ml quantities of ether, dry the ether 
by filtering through anhydrous sodium sulphate, wash the 
filter with 5 ml of ether and evaporate the combined filtrate 
and washings to dryness. Dissolve the. residue in 5 ml of 
methanol and centrifuge. Evaporate the supernatant liquid to 
dryness using a rotary evaporator and dissolve the residue in 
0.5 ml of methanol.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with 
methanol. Dilute 1 ml of the solution to 30 ml with methanol.

Test solution (c). Dilute 1 ml of test solution (b) to 3 ml with 
methanol.

Reference solution. A 0.005 per cent w/v solution of 3~amino- 
4-phenoxy-5-sulphamoylbenzoic acid IPRS (bumetanide 
impurity A IPRS) in methanol.

Apply to the plate 25 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of warm air and 
examine in ultraviolet light at 365 nm. Any secondary spot in 
the chromatogram obtained with test solution (a) 
corresponding to 3-amino-4-phenoxy-5-sulphamoylbenzoic 
acid is not more intense than the spot in the chromatogram 
obtained with the reference solution (0.5 per cent), any other 
secondary spot is not more intense than the spot in the 
chromatogram obtained with test solution (b) (0.3 per cent) 
and not more than two other such spots are more intense than 
the spot in the chromatogram obtained with test solution (c) 
(0.1 percent).

Bacterial endotoxins (2.2.3). Not more than 350.0 Endotoxin 
Units per mg of bumetanide.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 2 volumes of glacial acetic acid, 5 volumes 
of tetrahydrofuran and 45 volumes of methanol.

Test solution. Dilute a quantity of the injection containing 
2.5 mg of Bumetanide to 25.0 ml with the solvent mixture.

Reference solution (a). A 0.025 per cent w/v solution of 
bumetanide IPRS in the solvent mixture. Dilute 10.0 ml ofthe 
solution to 25.0 ml with water.

Reference solution (b). A 0.0125 per cent w/v solution of 
3-amino-4-phenoxy-5-sulphamoylbenzoic acid IPRS in 
reference solution (a).

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pmj (such 
as BondapakODS),
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- mobile phase: a mixture of 2 volumes of glacial acetic 
acid, 5 volumes of tetrahydrofuran, 45 volumes of water 
and 50 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is riot valid unless the 
resolution between the peaks due to bumetanide and 3-amino- 
4-phenoxy-5-sulphamoylbenzoic acid is not less than 15.

Inject reference solution (a) and the test solution.

Calculate the content of C17H20N2O5 S in the inj ection.

Bumetanide Oral Solution
Bumetanide Oral Solution is a solution of Bumetanide in a 
suitable flavoured vehicle.

The oral solution complies with the requirements stated under 
Oral Liquids and with the following requirements.

Bumetanide Oral Solution contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
bumetanide, C17H2oN205S.

Usual strength. 0.25 mg per ml.

Identification

A. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a).

B. In the Assay,, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. ■

Mobile phase. A mixture of 2.5 volumes of methanol, 10 
volumes of glacial acetic acid^lO volumes of cyclohexane 
and 80 volumes of chloroform.

Test solution (a). Mix a quantity ofthe oral solution containing 
2 mg of Bumetanide with 10 ml of water and 0.6 ml of 1 M 
hydrochloric acid, add 5 ml of ethyl acetate, shake-for 
15 minutes, centrifuge, and decant the, ethyl acetate. Add 
a further 5 ml of ethyl acetate to the residue, shake for 
15 minutes, centrifuge and decant the ethyl acetate. Evaporate 
the combined ethyl acetate extracts to dryness and dissolve 
the residue in 0.5 ml of methanol.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol.

Test solution (c). Dilute 1.0 ml of test solution (b) to 10,0 ml 
wtfhmethanol. Dilute 1 ml ofthe solution to 3.mlwithme^anoZ.

Test solution (d). Dilute 1.0 ml of test solution (c) to 100.0 ml 
with methanol.

Reference solution (a). A 0.04 per cent w/v solution of 
bumetanide IPRS in methanol.

Reference solution (b). A 0.002 per cent w/v solution of 
3-amino~4-phenoxy-5-sulphamoylbenzoic acid IPRS in 
methanol.

Apply to the plate 25 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. Any secondary spot in the chromatogram obtained 
with test solution (a) corresponding to 3-amino-4-phenoxy- 
5-suIphamoyl-benzoic acid is not more, intense than the 
spot in the chromatogram obtained with test solution (c) 
(0.5 per cent), any other secondary spot is not more intense 
than the spot in the chromatogram obtained with reference 
solution (b) (0.3 per cent) and not more than two other such 
spots are more intense than the spot in the chromatogram 
obtained with test solution (d) (0.1 per cent).

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 2 volumes of glacial acetic acid, 5 volumes 
of tetrahydrofuran and 45 volumes of methanol.

Test solution. Mix a quantity of the oral solution containing 
2.5 mg of Bumetanide with 12.5 ml of water and 0.8 ml of 
1 M hydrochloric acid, add 10 ml of ethyl acetate, shake for 
15 minutes, centrifuge and decant the ethyls acetate. Repeat 
the extraction procedure twice using a further two 10 ml 
quantities of ethyl acetate and beginning at the words ‘add 
10 ml of... ‘. Evaporate the combined ethyl acetate extracts to 
dryness, dissolve the residue in 10 ml ofthe solvent mixture 
arid dilute to 20 ml with water.

Reference solution (a). A 0.025 per cent w/y solution of 
bumetanide IPRS in the solvent mixture. Dilute 5 ml of the 
solution to 10.0 ml with water.

Reference solution (b). A 0.0125 per cent w/v solution of 
3ramino-4-phenoxy-5-sulphamoyl-benzoic acid IPRS in 
reference solution (a).

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (such 
as pBondapak ODS),

- mobile phase: a mixture of 2 volumes of glacial acetic 
acid, 5 volumes of tetrahydrofuran, 45 volumes of water 
and 50 volumes' of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.
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Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to bumetanide and 3-amino- 
4-phenoxy-5-sulphamoylbenzoicacid is not less than 15.

Inject reference solution (a) and the test solution.

Calculate the content of C17H20N2O5S in oral solution.

Determine the weight per ml ofthe oral solution (2.4.29) and 
calculate the content of C]7H20N2O5S, weight in volume.

Bumetanide Tablets
Bumetanide Tablets contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
bumetanide, C17H20N2O5S.

Usual strengths. 0.5 mg; 1 mg; 2 mg.

Identification

A. Disperse a quantity of the powdered tablets containing 50 
mg of Bumetanide with 25 ml of ether, filter through anhydrous 
sodium sulphate and evaporate the filtrate to dryness. The 
residue.complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained wifa.bumetanide 
IPRS or with the reference spectrum of bumetanide. .

B. In the Assay, the principal peak in the’ chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Dissolution (2.5.2).

Apparatus No. 2. (Paddle), .
Medium..900 ml of water,
Speed .and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter: ‘

Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of acetonitrile and water.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A 0.0056 per cent w/v solution of 
bumetanide IPRS in the solvent mixture. Dilute a suitable 
volume of the solution with the dissolution medium to obtain 
a solution having a known concentration similar to the expected 
concentration of the test solution.
Chromatographic system :

■ ■ a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), ,

- column temperature; 35°,

- mobile phase: a mixture of 70 volumes of buffer solution 
prepared.by dissolving 2.72 g ofpotassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 7.0 
with 1.8 M potassium hydroxide and 30 volumes of 
acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 222 nm,
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and relative standard deviation 
for replicate injections is not more than 2.0 per cent

Inject the reference solution and the test solution.

Calculate the content of C17H2oN205S in the medium.

Q. Not less than 80 per cent of the stated amount of 
C17H2oN205S.
Related substances. Determine by thin-layer chromatography 
(2,4.17), coating the plate with silica gel GF254.

Mobile.phase. A mixture of 2.5 volumes of methanol, 10 
volumes of glacial acetic acid, 10 volumes of cyclohexane 
and 80 volumes of chloroform.

Test solution, weigh and transfer a quantity of the powdered 
tablets containing 0.0125 g of bumetanide in 20 ml of a mixture 
of equal volumes of acetonitrile and methanol, shake for 20 
minutes. Centrifuge for 10 minutes, decant and reserve the 
supernatant liquid. Extract the residue with 5 ml of a mixture of 
equal volumes of acetonitrile and methanol, ■ shaking 
mechanically for 30 seconds, centrifuge for 10 minutes, decant 
and combine the extracts. Evaporate the combined extracts to 
dryness under reduced pressure, dissolve the residue in 0.5 
ml of methanol and centrifuge for 10 minutes.

Reference solution fa). Dilute .0.3 ml of the test solution to. 
100 ml with methanol.

Reference solution (b). Dilute 0.1 ml of the test solution to 
100 ml with methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent) and not more than three such spots are more intense 
than the spot in the chromatogram obtained with reference 
solution(b) (0.1 percent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Disperse 1 tablet in 10.0 ml ofthe solvent mixture, 
shake with the aid of ultrasound for 5 minutes, dilute to 20.0 ml 
with water and filter.
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Reference solution. A 0.01 per cent w/v solution of bumetanide 
IPRS in the solvent mixture. Dilute 10.0 mi of the solution to 
20.0 ml with water..

Use the chromatographic system as described under Assay.

Calculate the content of C17H2oN205S in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 2 volumes of glacial acetic acid, 5 volumes 
of tetrahydrofuran and 45 volumes of methanol.

Test solution. Weigh and powder 20 tablets. Disperse an 
quantity of the powder containing 2.5 mg of Bumetanide in 
10 ml of the solvent mixture, shake for 5 minutes and dilute to 
25.0 ml with water.

Reference solution (a). A 0.025 per cent w/v solution of 
bumetanide IPRS in the solvent mixture. Dilute 10.0 ml ofthe 
solution to 25.0 ml with water. >

Reference solution (b): A 0.0125 per cent w/v solution of 
3-amino-4-phenoxy-5-sulphamoylbenzoic acid IPRS in 
reference solution (a).

Chromatographic system
- a= stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 2 volumes of glacial acetic 

acid, 5 volumes of tetrahydrofuran, 45 volumes of wafer 
and 50 volumes of methanol,

- flow rate: 1 ml per minute,
~ spectrophotometer set at 254 nm, -- :
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to bumetanide and 3-amino- 
4-phenoxy-5-sulphamoylbenzoic acid is not less than 15.

Inject reference solution (a) and the test solution. ■

Calculate the content of CI7H2oN205S in the tablets.

Bupivacaine Hydrochloride 

Bupivacaine Hydrochloride is (/?5)“1-butyl W-(2,6-dimethyl- 
phenyl)-2-piperidinecarboxamide hydrochloride monohydrate.

,hci,h2o

-Mol. Wt. 342.9

Bupivacaine Hydrochloride contains not less than 98.5 per 
cent and not more than 101.0 per cent of C18H28N2O,HC1 
calculated bn the dried basis.

Category. Local anaesthetic.

Description. A white, crystalline powder or colourless crystals- 
almost odourless.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrphotometry (2.4.6). 
Compare the spectrum with that obtained with bupivacaine 
hydrochloride IPRS or with the reference spectrum of 
bupivacaine hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.05 per cent w/v solution in 0.01 Mhydrochloric acid shows 
two absorption maxima at about 263 nm and 271 nm; 
absorbance at about 263 nm, about 0.70 and at about 271 nm, 
about 0.57.

C. Dissolve 0.1 g in 10 ml of water, add 2 ml of 2 Msodium 
hydroxide and shake with two quantities, each of 15 mi, of 
ether. Dry the combined ether extracts over anhydrous sodium 
sulphate, filter, evaporate the ether, recrystallise the residue 
from ethanol (90 per cent) and dry the residue at a pressure 
of 1.5 to 2.5 kPa. The melting range (2.4.21) ofthe residue is 
between 105° and 108° (2.4,21),

D. A 10 per cent w/v solution gives reaction (A) of chlorides 
(2.3.1).

Tests

Acidity or alkalinity. To 10 ml of a 2.0 per cent w/v solution in 
carbon dioxide-free water add 0.2 ml of 0.0I M sodium 
hydroxide, the pH is not less'than 4.7. Add 0.4 ml of 0.01 M 
hydrochloric acid', the pH is not more than 4.7 (2.4.24).

Appearance of solution. A2.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and colourless (2.4.1).

Related substances. Determine by gas chromatography 
(2.4.13). '

Internal standard solution. Dissolve 25 mgpimethyl behenate 
in. dichloromethane and dilute to 500.0 ml with 
dichloromethane.

Test solution. Dissolve 50 mg of the substance under 
examination in 2.5 ml of water, add 2.5 ml of dilute sodium 
hydroxide solution and extract with 2 quantities, each of 5 ml, 
of the internal standard solution. Filter the lower .layer.

Reference solution (a). Dissolve 10 mg each ofthe substance 
under examination, bupivacaine impurity B IPRS and 
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bupivacaine impurity E IPRS in 2.5 ml of water, add 2.5 ml of 
diliiie^odium hydroxide solution and extract with 2 quantities, 
each of 5 ml, of the internal standard solution. Filter the lower 
layer and dilute to 20.0 ml with the internal standard solution.

^frence solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the internal standard solution.

Reference solution (c). Dilute 5.0 mi ofreference solution (b) 
tod0.0 ml with the internal standard solution.

Reference solution (d). Dilute TO ml of reference solution (b) 
tb' 10.0 ml with the internal standard solution.

Chromatographic system
- a frised silica column 30 m x 0.32 mm, packed with 

poly(dimethyl)(diphenyl)siloxane (film thickness 
0.25 pm),

- temperature:
column time temperature

(min.) (°)
0 180
10 230
15 230

- inlet port and detector at 250°,
- split ratio. 1:12,'

- flame ionization detector,
- flow rate: 2.5 ml per minute, using nitrogen as the carrier

gas.

Name Relative
retention time

Bupivacaine impurity C: 0.5
Bupivacaine impurity A2 0.6

Methyl behenate (Internal Standard)  1.4'

! l-(2,6'dimethylphenyl)-I,5,6,7-tetrahydro~2/7-azepin.-2-one, 
■A'-(2,6-dimethylpheny])pyridine-2'Carboxamide, 
}(2RS)'V'(2,6-dimethylphenyl)piperidine-2-carboxamide,
4 (2RS)-2,6-dichIoro-yV-(2,6-dimethylphenyl)hexanamide,

5 6-(butylamino)~V-(2,6-dimethylphenyl)hexanamide.

Inject 1 pl of reference solution (a). The. test is not valid unless 
the resolution between the peaks corresponding to 
bupivacaine and bupivacaine impurity E is not less than 3.0. 

Inject I pl each ofreference solution (b), (c), (d) and the test 
solution.

Bupivacaine impurity B. Calculate the ratio (R) of the area of 
the principal peak to the area ofthe peak due to the internal 
standard from the chromatogram obtained with reference

Bupivacaine impurity B3 0.7
Bupivacaine impurity D4 0.8.
Bupivacaine (Retention time: about lOminutes) 1.0
Bupivacaine impurity E5 1.1

solution (c); from the chromatogram obtained with the test 
solution, calculate the ratio of the area of the peak due to 
bupivacaine impurity B tb the area of the peak due to the 
internal standard. This ratio is not more than R (0.5 per cent).

Any other secondary peak. Calculate the ratio (R) ofthe area 
of the principal peak to the area ofthe peak due to the internal 
standard from the chromatogram obtained with reference 
solution (d); from the chromatogram obtained with the test 
solution, calculate the ratio ofthe area of any secondary peak 
other than the principal peak, bupivacaine impurity B peak 
and internal standard peak, to the area of the peak due to the 
internal standard. This ratio is not more than R (0.1 per cent).

The sum of all the secondary peaks. Calculate the ratio (R) of 
the area of the principal peak to the area of the peak due to the 
internal standard from the chromatogram obtained with 
reference solution (b); from the chromatogram obtained with 
the test solution, calculate the ratio of the sum of the areas of 
all the secondary peaks, to the area of the peak due to the 
internal standard. This ratio is not more than R (1.0 per cent): 
Ignore any peak with a ratio less than 0.01 times ofR (0.01 per 
cent).

2,6-DimethylaniJine. To 2.0 ml of a 5.0 per cent w/v solution 
in methanol (solution A) add 1 ml of a freshly prepared 1 per 
cent w/v solution of 4-dimethylaminobenzaldehyde in 
methanol and 2 ml of glacial acetic acid and allow to stand 
for 10 minutes. Any yellow colour produced is not more intense 
than that obtained with a solution prepared at the same time 
and in the same manner using 2 ml of a 0.0005 per cent w/v 
solution of 2,6-dimethylaniline in methanol in place of 
solution A (100 ppm).

Heavy metals (2.3.13). A10.0 per cent w/v solution in a mixture 
of 85 volumes of methanol and 15 volumes of water complies 
with the limit test for heavy metals Method D (10 ppm). Prepare 
the standard using lead standard solution (1 ppm Pb) 
obtained by diluting lead standard solution (20 ppm Pb) 
with a mixture of 85 volumes of methanol and 15 volumes of 
water.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). 4.5 to 6.0 per cent, determined on 
1.0 g by drying in an oven at 105°.

Assay. Weigh 0.25 g, dissolve in a mixture of 5.0 ml of 0.01 M 
hydrochloric acid and 50 ml of ethanol (95 per cent) and 
titrate with 0.1 M ethanolic sodium hydroxide, determining 
the end-point potentiometrically (2.4.25). Note the volume 
added between the inflections.

1 ml of 0.1 M ethanolic sodium hydroxide is equivalent to 
0.03249 g of C18H2gN2O,HCl.

Storage. Store protected from light.
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Bupivacaine Injection
Bupivacaine Hydrochloride Injection

Bupivacaine Injection is a sterile solution of Bupivacaine 
Hydrochloride in Water for Injection.

Bupivacaine Injection contains not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
anhydrous bupivacaine hydrochloride, C18H2SN2O,HC1.

Usual strengths. The equivalent of 25, 50 and 75 mg of 
anhydrous bupivacaine hydrochloride in 10 ml.

Identification
A. To a volume containing 25 mg of anhydrous bupivacaine 
hydrochloride add 2 ml of strong ammonia solution, shake 
and filter. Wash the precipitate with water and dry at 60° at a 
pressure of 2 kPa for 16 hours. The residue complies with the 
following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bupivacaine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of bupivacaine.

B. To a volume containing 50 mg of anhydrous bupivacaine 
hydrochloride add 2 ml of a 10 per cent w/v solution of 
disodium hydrogen phosphate and sufficient iodine solution 
to produce a distinct brown colour. Remove the excess iodine 
by adding 0.1 M sodium thiosulphate-, no pink colour is 
produced.

Tests
pH (2.4.24). 4.0 to 6.5.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of methanol and 
0.1 volume of strong ammonia solution.

Test solution. Evaporate almost to dryness a volume 
containing 0.1 g of anhydrous bupivacaine hydrochloride 
using a rotary evaporator, add sufficient methanol to the 
residue to produce 2 ml, mix well, centrifuge and use the 
supernatant liquid.

Reference solution. Dilute 1 volume of the test solution to 
100 volumes with methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and spray with dilute potassium 
iodobismuthate solution; Any secondary spot .in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution.

2, 6-Dimethylaniline. To a volume containing 25 mg of 
anhydrous bupivacaine hydrochloride add water, if necessary, 

to produce 10 ml and sufficient 2 M sodium hydroxide to 
make the solution just alkaline. Extract with three quantities 
each of 5 ml, of chloroform. Dry the combined, extracts over 
anhydrous sodium sulphate, filter, wash the filter with 5 ml of 
chloroform and evaporate the filtrate to dryness using a rotary 
evaporator. Dissolve the residue in 2 ml of methanol. Add 1 ml 
of a freshly prepared 1 per cent w/v solution of 
4-dimethylaminobenzaldehyde in methanol and 2 ml of 
glacial acetic acid and allow to stand for 10 minutes. Any 
yellow colour produced is not more intense than that obtained 
with a solution prepared at the same time and in the same 
manner using 2 ml of a 0.0005 per cent w/v solution of 
2,6-dimethylaniline in methanol in place of the injection 
under examination.

Bacterial endotoxins (2.2.3). Not more than 2.5 Endotoxin Units 
per mg of bupivacaine hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a quantity ofthe injection with sufficient 
mobile phase to produce a solution containing 0.0025- per cent 
w/v of anhydrous bupivacaine hydrochloride.

Reference solution (a). A 0.0025 per cent w/v solution of 
bupivacaine hydrochloride IPRS in the mobile phase.

Reference solution (b). A 0.1 per cent w/v solution of 
2,6-dimethylaniline in acetonitrile, dilute 10 volumes to 
20 volumes with the mobile phase and then dilute 1 volume 
of the resulting solution to 100 volumes with reference 
solution (a).

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 gm), (Such 
as jiBondapak C18)

- mobile phase: a mixture of 40 volumes of 0.02M 
phosphate buffer pH 8.0 and 60 volumes of acetonitrile, 

- flowrate: 1 mlperminute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to bupivacaine 
hydrochloride and 2,6-dimethylaniline is not less than 8.0.

Inject reference solution (a) and the test solution.

Calculate the content of C;8H2SN2O.I IC1.

Storage. Store in single dose or multiple dose containers, 
preferably of Type 1 glass.

Labelling. The label, states the strength in terms of the 
equivalent amount of anhydrous bupivacaine hydrochloride 
in a suitable dose-volume.
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Buprenorphine Hydrochloride

CsHmWICI Mol. Wt. 504.1

Buprenorphine Hydrochloride is (6R,7R, 14Y)- 
17-cyclopropylmethyl-7,8-dihydro-7-[(  1S)- 1-hydroxy-' 
l,2,2-trimethylprOpyl]-6-(9-methyl-6,14-ethano- 
17-normorphine hydrochloride.

Buprenorphine Hydrochloride contains not less than 97.0 per 
cent and not more than 102.0 per cent of CjgH^NO^HCl, 
calculated on the dried basis.

Category. Narcotic analgesic.

Description. A white to off-white, crystallinepowder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectram with that obtained with buprenorphine 
hydrochloride IPRS or with the reference spectrum.of 
buprenorphine hydrochloride.

B. When examined in the range 230 nm to. 360- nm (2.4.7), a 
0.01 per cent w/v solution in 0.01 Mhydrochloric acid shows 
an absorption maximum at about 28.6 nm, about 0.33.

C. Dissolve about 5 mg in 5 ml of hot water, add'2 ml of dilute 
hydrochloric acid and 2 ml of a 2 per cent w/v solution of 
sodium nitrite and allow to stand for 10 minutes- a yellow 
colour is produced.

D. Dissolve 10 mg in 10 ml of hot water, add 2 ml of dilute 
nitric acid, shake and add 1 ml of silver nitrate solution', a 
white precipitate is produced.

Tests
Related substances. Determine by liquid chromatography 
(2-4.14).
Test solution. Dissolve 50 mg of the substance under 
examination in methanol and dilute to 10.0 ml with 
methanol.
Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with methanol. Dilute 1.0 ml ofthe solution to 10.0 ml with 
methanol.

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 pm),
— mobile phase: A. a mixture of 10 volumes of acetonitrile 

and 90 volumes of a 0.544 per cent w/v solution of 
potassium dihydrogen orthophosphate previously 
adjusted to pH 4.5 with orthophosphoric acid,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.3 ml per minute,
- spectrophotometer set at 240 nm,
.- injection volume: 5 pl.

Buprenorphine Hydrochloride (Retention

Time . 
(in min.) 

0
■ ' 2 '

12
15

20
21
30

Mobile phase A 
(per cent v/v) 

89 
89 

64 
41 

39 
89 
89

Mobile phase B 
(per cent v/v) 

. 11
11
36

59
61
11

11

Name Relative Correction
retention time factor

Buprenorphine impurity B1 0.4 —

62,2’-bi buprenorphine.

Inject the reference.solution. The test is not valid unless the 
column efficiency is not. less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 2.5 times the area of the

'norbuprenorphine,

z(25')-2-[17-(cyclopropylmethyl)-4,5a -epoxy-3-hydroxy-6-methoxy- 
6a, 14- etheno-14a-morphinan-7a-yl]-3,3-diinethylbutan-2-ol,
H 7-(cyclopropylmethyl)-4,5a-epoxy-6-methoxy-7a-[l -(1,1- 
dimethylethyl) .ethenyI]-6a,14“ethano-14a7morphinan-3-ol, 
4(2S)-2-[17-butyl-4,5 a-epoxy-3-hydroxy-6-methoxy-6a, 14-ethano- 
14a-morphinan-7a-yl]3,3-dimethylbutah-2-ol, 
5(2S)-2-[17-(but-3-enyl)-4,5a-epoxy-3-hydroxy-6- methoxy-6a,14- 
ethano-14a-morphinan-7a-yl]-3,3-dimethyIbutan-2-ol,

time: about 8.5 minutes) 1.0

Buprenorphine impurity J2 1.1 —

Buprenorphine impurity F3 127 —

Buprenorphine impurity H4 1.33 —

Buprenorphine impurityA5 1.4 —

Buprenorphine impurity G6 1.8 0.3
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principal peak in the chromatogram obtained with the reference 
solution (0.25 per cent). The sum of the areas of all the 
secondary peaks is not more than 7 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.7 percent). Ignore any peak with an area less than 
0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven at 1059 for 4 hours.

Assay. Weigh 0.5 g, dissolve in 60 ml of anhydrous glacial 
acetic acid, add 10 ml of mercuric acetate solution. Titrate 
with 0.1 M perchloric acid, using 0.1 ml of crystal violet 
solution as indicator to a green end-point. Carry out a blank 
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.05041 g of
C^tNO^ICL

Buprenorphine Injection
Buprenorphine Hydrochloride Injection

Buprenorphine Injection is a sterile solution of Buprenorphine 
Hydrochloride in Water for Injection.

Buprenorphine Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
buprenorphine, C29H41NO4.

Usual strength. The equivalent of 300 pg of buprenorphine 
per ml.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel HF254.

Mobile phase. A mixture of 85 volumes of toluene, 15 volumes 
of methanol and 0.5 volume of strong ammonia solution, '

Test solution. Transfer a volume of the injection containing 
1.5 mg of Buprenorphine Hydrochloride to a 125-ml separator, 
add 0.5 ml of dilute ammonia solution, shake and extract with 
three quantities, each of 10 ml, of chloroform, washing each 
chloroform extract with the same 10 ml of water and discard 
the water. Evaporate the combined chloroform extracts to 
dryness on a water-bath and dissolve the residue in 1.5 ml of 
chloroform. ' ;

Reference solution. Dissolve 1:5 mg of buprenorphine 
hydrochloride IPRS in 5 ml of 0.01 M hydrochloric acid, 
transfer the solution to a 125-ml separator and repeat the above

IP 2022

procedure beginning at the words “add 0,5 ml of dilute 
ammonia solution.... ”.

Apply to the plate 10 pl of each solution. After development 
dry the plate in a current of air and examine in ultraviolet light 
at 254 nm or expose to iodine vapours. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to the peak in the chromatogram obtained with the reference 
solution.

B. To a volume containing about 5'mg of Buprenorphine 
Hydrochloride in a 125-ml separator, add 1 ml of dilute 
ammonia solution and shake with three quantities, each of 
10 ml, of chloroform. Wash each chloroform extract with the 
same 10 ml of water and discard the washings. Evaporate the 
combined chloroform extracts to dryness on a water-bath 
and dissolve the residue .'in . 50 ml of 0 J'.M.hydrochloric 
acid. When examined hr the range 230 to. 360 nm (2.4.7) the 
resulting solution shows an absorption maximum only at 
about286 nm.

Tests
pH (2.4.24). 3.5 to 6.5.
Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Dilute a quantity of the injection, if necessary, 
with methanol to obtain a solution containing. 0.03. per cent 
w/v of buprenorphine.

Reference solution. Dilute 1.0 ml ofthe test solution to 100.0 
ml with methanol. Further dilute 1.0 ml of the solution to 2.0 ml 
with methanol.
Chromatographic system

‘ ■ a stainless-steel column 5 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3.5 pm),

- mobile phase: A. a mixture of 10 volumes of acetonitrile 
and 90 volumes of a' 0.544 per cent w/v solution of 
potassium dihydrogen. orthophosphate previously 
adjusted to pH 4.5 with orthophosphoric acid,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.3, ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) . (per. cent v/v)

0 89 11
2 89, 11 .
12 . : 64 ..... ■ : 36
15 41 59
20 . , . . . 39. ■ . . .. 61
21 89 . .. Il­
30 89 li
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'norbuprenorphine,
’(2S)-2-[ 17-(cyclopropylmethyl)-4,5cc -epoxy-3-hydroxy-6-methoxy- 
6a, 14- etheno-14a-morphinan-7a-yl]-3,3-dimethyIbutan-27ol, 
M7.(cycIopropylmethyl)-4,5a-epoxy-6-methoxy-7 a-[ 1 -(1,1 - 
dimethylethyl) ethenyl]-6a,14-ethano-14a-morphinan-3-ol, 
4(25)-2-[l 7-butyl-455a-epoxy-3-hydroxy-6-rnethoxy-6a, 14-ethano- 
14a-morphinan-7a-yl]3,3-dimethylbutan-2-ol,
5(2S)-2-[ 17-(but-3-enyl)-4,5a-epoxy-3-hydroxy-6- methoxy-6a, 14- 
etbano-14a-morphinan-7a-yl]-333-dimethylbutan-2-ol,

62,2’-bibuprenorphine.

Nanie Relative 
retention time

Correction 
factor

g^renorphine impurity B] 0.4
Rnorenorphine Hydrochloride (Retention

—

time; about 8.5 minutes) 1.0 —

Buprenorphine impurity J2 1.1 —
Buprenorphine impurity F3 127
Buprenorphine impurity H4 1.33 —

Buprenorphine impurity A5 1.4 —
Buprenorphine impurity G6 1.8 0.3

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.
Inject the reference solution and-the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.5 
per cent). The sum of the areas of all the secondary peaks is 
not more than twice the area of ,the principal peak in the 
chromatogram obtained with the. reference solution (1.0 per 
cent). Ignore any peak with, an area less than Q.2 times the. area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.1 per cent).
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).
Assay. Measure a volume containing 1.5 mg of buprenorphine 
and transfer to a 25-ml volumetric flask.,Add 1’ml bf 
1 M hydrochloric acid, 2 ml of a 2 per cent w/v solution of 
sodium nitrite and shake well. Stopper the flask and allow to 
stand for 15 minutes. Dilute'the solution to volume with dilute 
ammonia solution and measure the absorbance of the resulting 
solution at the maximum at about 460 nm (2.4.7), using as the 
blank a solution prepared in the same manner by treating 5 ml 
of water instead of the preparation under examination.
Calculate the content of'C^HnNQ^ from the absorbance 
obtained by repeating the procedure with 5 ml of a solution 
containing buprenorphine hydrochloride IPRS equivalent 
to 0.03 per cent w/v of buprenorphine.
Labelling. The label states the strength in' terms of the 
equivalent amount of buprenorphine in a suitable dose-volume;

BUPRENORPHINE SUBLINGUAL TABLETS

Buprenorphine Sublingual Tablets
Buprenorphine Hydrochloride Tablets

Buprenorphine Sublingual Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent ofthe stated amount 
of buprenorphine, C29H41NO4.

Usual strengths. The equivalent of 200 pg and 400 pg of 
buprenorphine .

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.
B. Evaporate 10 ml of the test solution., obtained in the Assay 
to dryness. Dissolve the residue in 5 ml of water, add sufficient 
amount of dilute hydrochloric acid to turn litmus paper red 
and add 1 ml ofpotassium iodabismuihate solution. i\o. orange 
red precipitate is formed.

Tests
Disintegration (2.5.1). Not more than 2 minutes.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 4 mg of buprenorphine with 4 ml of methanol with 
the aid of ultrasound and filter.

Reference solution. Dilute 1.0 ml ofthe test solution to 50.0 nil 
with methanol.'
Chromatographic system

- a stainless steel column 5 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3.5 pm) (Such 
asSunfircC18),

- mobile phase: A. a mixture of 10 volumes of acetonitrile 
and 90 volumes of a 0.544 per cent w/v solution of 
potassium dihydrogen orthophosphate previously 
adjusted to pH 4.5 with orthophosphoric acid,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.3 ml per minute,
- spectrophotometer set at 240 nm,

. - injection volume: 10 pl.
Time Mobile phase A : Mobile phase B

(in min.) (per cent v/v) (per cent v/v)
0 . 89 11
2 89 11
12 64 36
15 . ■ 41 7- -. 59
20 39 61
21 89 11
30 89 11
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'norbuprenorphine,

Name Relative . 
retention time

Correction 
factor

Buprenorphine impurity B1 0.4 —

Buprenorphine Hydrochloride (Retention
time: about 8.5 minutes) 1.0 —

Buprenorphine impurity J2 1.1 —

Buprenorphine impurity F3 127 —

Buprenorphine impurity H4 1.33 —

Buprenorphine impurity A5 1.4 —

Buprenorphine impurityG6 1.8 0.3

2(25)-2-[17-(cyclopropylmethyl)-4,5a -epoxy-3-hydroxy-6-metli oxy-
6ct,14- etheno-14a-morphinan-7a-yl]-3,3-dimethylbutan-2-ol,
317-(cyclopropylmethyl)-4,5a-epoxy-6-methoxy-7a-[ 1-(1,1- 
dimethylethyl) ethenyl]-6a,14-ethano-14a-morphinan-3-ol,
4(2S)-2-[17-butyI-4,5 a-epoxy-3-hydroxy-6-methoxy-6a, 14-ethano-
14a-morphinan-7a-yl]3,3-dimethylbutan-2-ol,
5(2S)-2-[l 7-(but-3-enyl)-4,5a-epoxy-3-hydroxy-6- methoxy-6a,14-
ethano-14cc-morphinan-7a-yl]-3,3-dimethylbutan-2-ol,

62,2 ’-bibuprenorphine.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution;■ In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more,than the area of the principal peak 
in the chromatogram obtained with the reference solution (2.0 
per cent). The area of not more than one secondary peak is 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). The sum of the areas of all the secondary peaks is not 
more than 3 times the area of the principal peak in the 
chromatogram obtained with the reference solution (6.0 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.1 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Related substances using 25 pl injection volume and 
with the following modifications.

Test solution. Disperse 1 tablet in 1 ml of methanol, with the 
aid of ultrasound and dilute with the mobile phase to obtain a 
solution containing 0.004 per cent w/v of buprenorphine.

Reference solution. A 0.004 per cent w/v solution of 
buprenorphine hydrochloride IPRS in methanol.

Inject the reference solution and the test solution.

Calculate the content of C29H41NO4 in the tablet. •

Other tests. Comply with the tests stated under Tablets.

Assay^ Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 2 mg of buprenorphine in methanol, 
with the aid of ultrasound and dilute to 20.0 ml with methanol.

Reference solution. A 0.01 per cent w/v solution of 
buprenorphine hydrochloride IPRS in methanol.

Chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation forreplicate injectionsis not more than 2.0 percent.

Inject the reference solution and the test solution.

Calculate the content of C29H41NO4 in the tablets.

1 mg of C29H41NO4,HC1 is equivalent to 0.9276 mg of C29H41NO4.

Labelling. The label states the strength in terms of the 
equivalent amount of buprenorphine.

Buprenorphine and Naloxone 
Sublingual Tablets
Buprenorphine Hydrochloride and Naloxone 
Hydrochloride Sublingual Tablets

Buprenorphine and Naloxone Sublingual Tablets contain 
Buprenorphine Hydrochloride and Naloxone Hydrochloride 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent of stated amount of buprenorphine, C29H4iNO4 
and naloxone, Ci9H2iNO4.

Usual strengths. Buprenorphine, 0.4 mg and Naloxone, 
0.1 mg; Buprenorphine, 2 mg and Naloxone, 0.5 mg.

Identification

In the Assay, the principalpeaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. l (Basket),
Medium. 500 ml of water,
SpeedandTime: lOOrpmandlOminutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).
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Buffer solution. Dissolve 2.4 g of monobasic potassium 
phosphate and 0.5 g of sodium hydroxide in 1000 ml of water, 
adjusted to pH 6.8 with orthophosporic acid.

Solvent mixture. Equal volumes of water and methanol.

Test solution. Use the filtrate, dilute, if necessary, with the 
dissolution medium.

Reference solution. Dissolve a suitable quantity of 
buprenorphine hydrochloride IPRS and naloxone 
hydrochloride IPRS in the solvent mixture and dilute with the 
dissolution medium to obtain a solution of the similar 
concentration as that of the test solution. . ..

Chromatographic system.
- a stainless steel column 50 mm x 4,6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 40 volumes of acetonitrile, 

20 volumes of methanol and 40 volumes of the buffer 
solution,

B. amixture of 78 volumes oi acetonitrile, 
and 22 volumes of the buffer solution,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 40 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0

2 100 0

3 0 100
6 0 100

6,1 .100. 0
8 ■ ■■ , . 100 - 0

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for buprenorphine and naloxone peaks.

Inject the reference solution and the test solution.

Calculate the content of C29H4iNO4 and CI9H2iNO4 in the 
medium.

Q. Not less than 80 per cent of the stated amount of C29H41NO4 
and C!9II21b.O.}, ; —

Related substances./determine by liquid chromatography 
(2.4.14), using chromatographic system, buffer solution, 
solvent mixture and test solution as described under Assay.

Reference solution. A solution containing 0.000.16jper cent 
w/v of buprenorphine hydrochloride, IPRS and 0.00005 per 
cent w/v of naloxone hydrochloride IPRS in the solvent 
mixture.

'Quantified relative to naloxone,

Name Relative 
retention time

Naloxone degradation product 11 0.30
Naloxone degradation product 21 0.54
Dealkyl buprenorphine3,3 0.55
Naloxone 0.61
Naloxone degradation product 31 0.67
Buprenorphine nitrile3,4 0.90
6-O-desmethylbuprenorphine3,5 0.91
Buprenorphine degradation product 16 0.95
Buprenorphine 7-(S)-epimer3,7 0.99
Buprenorphine LOO
Buprenorphine butenyl analog3,8 1.03
3-O-Methylbuprenorphine3’9 1.16

2(S)-2-(4,5a“Epoxy-3-hydroxy-6-methoxy-6a,14-ethanomorphinan- 
7a-yl)-3,3-dimethylbutan-2-ol, '
3These are process impurities and are excluded from the total degradation 
products,
‘J4,5a-Epoxy-7a.-[(S)-2-hydroxy-3,3-diniethylbutan-2-yl]-3,6- 
di meth oxy-6 a, 14-ethanomorphinan~17-carbonitrile,
5(S)-2-[17-(Cyclopropylmethyl)-4,5a-epoxy-3,6-diliydroxy-6a,14- 
ethanomorphinan-7a-yl]-3,3-dimethylbutan-2-ol,

^Quantified relative to buprenorphine,

7(S)-2-[17-(Cyclopropylmethyl)-4,5a.-epoxy-3-hydroxy-6-methoxy- 
6cc,14-ethanomorphinan-7a-yl]-3,3-dirriethylbutan-2-ol,
a(S)-2-[17-(But-3-en-l-yl)-4,5a.-epoxy-3-hydroxy-6-methoxy-6a,l4- 
ethanomorphman-7a-yl]-3,3-dimethylbutan-2-ol,
%S)-2-[ 17-(Cyclopropylmethyl)-4,5a-epoxy-3,6-dimethoxy-6a, 14- 
ethanomorphinan-7a-yl]-3,3-dimethylbutan-2-ol.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent for both the peaks.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to naloxone degradation product 1,2 and 
3, each of, is not more than 5 times the area of the naloxone 
peak in the chromatogram obtained with the reference solution 
(0.5 per cent), the area of any peak corresponding to 
buprenorphine degradation product 1 is not more than the 
area ofthe buprenorphine peak in the chromatogram obtained 
with the reference solution (0.3- per cent). The area of any 
other secondary peak is not more than 3 times the area of the 
naloxone peak in the chromatogram obtained with the reference 
solution (0.3 per cent) and the sum of areas of all the secondary 
peaks excluding process impurities is not more than 30 times 
the area of the naloxone peak in the chromatogram obtained 
with the reference solution (3.0 per cent). Ignore any peak 
with an area less than 0.5 times the area of the naloxone peak
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in the chromatogram obtained with the reference solution 
(0.05 percent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modification.

Test solution. Disperse one tablet in the solvent mixture and 
dilute with the solvent mixture to obtain a solution of the 
similar concentration as that of the reference solution.

Reference solution. A solution containing 0.0023 per cent w/v 
of buprenorphine hydrochloride IPRS and 0.00056 per cent 
w/v of naloxone hydrochloride IPRS in the solvent mixture.

Calculate the content of the C29H4lNO4 and C19H3lNO4 in the 
tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 7 volumes of acetonitrile,3 volumes of 
methanol, and 90 volumes of 0.1 per cent v/v solution of 
orthophosporic acid.

Buffer solution. A 0.009 M dibasic ammonium phosphate 
buffer, adjusted to pH 6.2 with 50 per cent v/v solution of 
orthophosporic acid. .

NOTE —- Protect all solution from light.

Test solution. Disperse a. suitable numbers of intact tablets 
(not less than 13 tablets) in 35 ml of the solvent mixture with 
the aid of ultrasound for 15 minutes with occasional swirling 
and shake for 15 minutes, dilute with the solvent mixture to 
obtain a solution containing 0.052 per cent w/v of 
Buprenorphine. Centrifuge at 3000 rpm for 10 minutes and use 
supernatant.

Reference solution. A solution containing 0.057 per cent w/v 
of buprenorphine hydrochloride IPRS and 0.016 per cent 
w/v of naloxone hydrochloride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel-column 25 mm x 4.6 mm,.packed with 

phenyl group bonded to porous silica (5 pm),
- column temperature: 60°,
- mobile phase: A. a mixture of 7 volumes of acetonitrile, 

3 volumes of methanol and 90 volumes of the buffer 
solution,.

B. a mixture of 56 volumes of acetonitrile, 
24 volumes of methanol and 20 volumes of the buffer 
solution, ,

- a gradient programme using the conditions given below, 
- flow rate: 0.8 ml per minute,
— spectrophotometer set at 280 nm,
- injection volume: 100 pl.

Time Mobile phase A = Mobile phase B
(in min.) '■ (per cent v/v) , (percent v/v)

0 1 99
30 1 , 99 -

45 .1 99

45.1 99 1
55 99 1

Inject the reference solution. The test is hot valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviationn for replicate injections is not more than 2.0 per 
cent for both the peaks.

Inject the reference solution and the test solution.'

Calculate the content of C29H41NO4 and C19H21NO4 in the 
tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The quantity of active ingredients is stated in terms 
ofthe equivalent amount of Buprenorphine and Naloxone.

Bupropion Hydrochloride

ci
rf/CH3

, HC1. I?pH3
CH3 CH3

C13H18C1NO,HC1 Mol. Wt. 276.2

Bupropion Hydrochloride is 1 -propanone, 1 -(3-chlorophenyl)- 
2-[(l,l-dimethylethyl) amino]-, hydrochloride, (±)-;(±) ^-(tert- 
butyl amino)-3'-chloropropiophenone hydrochloride.

Bupropion Hydrochloride contains not less than 98.0 per cent 
and not more.than 102.0 per cent of Ci3Hi8C1NO,HC1, calculated 
on the anhydrous basis, .

Category. Anti depressant.

Description. A white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained from bupropion 
hydrochloride IPRS or with the reference spectrum of 
bupropion hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution, corresponds tp the.peak in the 
chromatogram obtained with the reference solution.

C. Gives the reaction (A) of chlorides (2.3.1).
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Tests
Related substances. Determine by liquid chromatography 
(2.4.14).
Use the test solution, reference solution and chromatographic 
system as described under Assay.

Name
re

Relative 
tention time

Correction 
factor

Deschlorobupropion1 0.38 0.66
Bupropion dione derivative2 0.58 1-0
O-Bupropion3 0.71 222
Chloropropiophenone4 0.78 0.83
Bupropion hydrochloride 
related compound A 0.92 0.71
Bupropion . 1-0.
Bupropion hydrochloride 
related compound B 1.14 123
B romo chloropropionphenone5 1.63 1.13
4-Chlorobupropion6 2.30 0.90
5-Chlorobupropion7 2.74 1.44
Unknown impurity --- 1.0

!2-(tert-biitytamino)-l-phenylpropan-l“One; 2-(tert-butylamino) 
propiophenone,
2l-(3-ch!orophenyl) propane-1,2-dione; 1 -(3-chIqrophenyl) -1,2- 
propanedione,
^-(tert-butylamino)-! -(2-chlorophenyl) propan-1-one; 2-(tert- 
butylamino)-2’-chloropropiophenone,
4l-(3- chlorophe'nyl) propan-l-one; 3’-chloropropiophenone, 
52-Bromo-l-(3-chlorophenyl) propan-l-one; 2-bromo-3’-chloropro­
piophenone,
(2-(tert-butylamino)l-(3,4-dichlorophenyI) prop.an-l-one ; 2-(tert- 
butylamino-3’,4’-diqhloropropiophenone,
72;(tert-butylamino)-l-(3,5-dichlorophenyl) propan-l-one; 2-(tert- 
butylamino)-3’,5’-dichloropropiophenone.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to bupropion hydrochloride 
related compound A and bupropion is not less than 1.3 and 
resolution between the peaks due to bupropion and bupropion 
hydrochloride related compound B is not less than 1.3, The 
relative standard deviation for bupropion is not more than 2.0 
per cent and bupropion hydrochloride related compound B is 
not more than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of 
deschloro bupropion peak is not more than 0:005 times the 
area ofthe principal‘peak in the chromatogram obtained with 
the reference solution (0.5 per cent): The area of bupropion 
dione derivative, bupropion hydrochloride related compound 
A, bupropion hydrochloride related compound B, 4- 
chlbrobupropion and 5- chlorobupropion peak is not more 
than 0.002 times the area of the principal peak in the 

chromatogram obtained with the reference solution (0.2 per 
cent). The area of o-bupropion, chloropropiophenone, 
bromochloropropionphenone and any other single impurity 
peak is not more than 0.001 times the area ofthe principal peak 
in the chromatogram obtained with the reference solution 
(0.1 per cent). The sum of the areas of all the secondary peaks 
is not more than 0.01 times the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent).
Limit of 3-ChIorobenzoic Acid. Determine by liquid 
chromatography (2.4.14).
Solvent mixture. 20 volumes of methanol and 80 volumes of 
0.00IM hydrochloric acid.,
NOTE — Prepare the solutions immediately before use and 
protect from light.
Test, solution. Dissolve 60 mg of the substance under 
examination in 100.0 ml of the solvent mixture.
Reference solution(a). A solution containing 0.002 per cent 
w/v of bupropion hydrochloride related compound C IPRS 
(1 -(3-chlorophenyl)-2-hydroxypropan-I-one), bupropion 
hydrochloride related compound F IPRS((l-(3- 
chlorophenyl)-l-hydroxypropan-2-one) and 0.0012 per cent 
w/v of 3-chlorobenzoic acid IPRS in methanol.
Reference solution (b). Dilute 10.0 ml of reference solution 
(a) to 100.0 ml with the solvent mixture.
Reference solution (c). A 0.012 per cent w/v solution of 3- 
chlorobenzoic acid IPRS in methanol. Dilute 1.0 ml ofthe 
solution to 100.0 ml with the solvent mixture.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3.5 pm),

- column temperature: 40°,
- mobile phase: A. a mixture of 100 volumes of acetonitrile 

and 900 volumes of water, add 0.4 ml of trifluoro acetic 
acid,

B. a mixture of 950 volumes of acetonitrile 
and 50 volumes of water, add 0.3 ml of trifluoro acetic 
acid,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 226 nm,
- injection volume: 5 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10
3.4 87 13
10,0 15- 85
10.1 o 100
13.0 0 100
13.2 90 10
19.0 90 10
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Name ' Relative
retention time

Bupropion 1.0 .
Bupropion hydrochloride related compound F 1.71 
Bupropion hydrochloride related compound C 1.75
3- Chlorobenzoic acid •1.80•

Inject reference solution (b). The test is not valid unless the 
resolution between bupropion hydrochloride related 
compound F and bupropion hydrochloride related compound 
C is not less than 1.5 and the resolution between bupropion 
hydrochloride related compound C and 3-chlorobenzoic acid 
is not less than 1.3. The relative standard deviation for replicate 
injections is not more than 5.0 per cent.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area' of 3- 
chlorobenzoic acid peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.2 per cent).

Water (2.3.43). Not more than 0.5 per cent.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of methanol and 50 volumes of 
water

Test solution. Dissolve 100 mg of the substance under 
examination in 100.0 ml ofthe solvent mixture.

Reference solution. A solution containing 0.1 per cent w/v of 
bupropion hydrochloride IPRS and 0.0002 per cent w/v each 
of bupropion hydrochloride related compound A IPRS (2- 
tert-butylamino)-4 ’-chloropropiophenone hydrochloride) 
and bupropion hydrochloride related compound B IPRS (2- 
tert-butylamino)3 ’bromopropiophenone hydrochloride) in 
the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of a buffer solution 

prepared by dissolving 3.4 g of monobasic potassium 
phosphate in 1000 ml of water, adjusted to pH 7.0 with 
I Msodium hydroxide solution, and diluting to 1000 ml 
with water, 11 volumes of tetrahydrofuran arid 39 
volumes of methanol,

- flow rate: 1.1 ml per minute,
- spectrophotometer set at 250 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to bupropion hydrochloride 
related compound A and bupropion is not less than 1.3, the 
resolution between the peaks due to bupropion hydrochloride 
related compound B and bupropion is not less than 1.3 . The 

relative standard deviation for replicate injections for the peak 
due to bupropion is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CjsHjgClNO, HC1.

Storage. Store protected from light and moisture, at temperature 
not exceeding 30°.

Bupropion Hydrochloride Prolonged- 
release Tablets
Bupropion Hydrochloride Sustained-release Tablets;
Bupropion Hydrochloride Extended-release Tablets

Bupropion Hydrochloride Prolonged-release Tablets 
manufactured by different manufacturers, whilst complying 
with the requirements of the monograph, are not 
interchangeable, as the dissolution profile of the products of 
different manufacturers may not be the same..

Bupropion Hydrochloride Prolonged-release Tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the labeled amount of bupropion hydrochloride, C13H|SC1NO, 
HC1.

Usual strengths. 100 mg; 150 mg; 300 mg.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with bupropion 
hydrochloride. IPRS or with the reference spectrum of 
bupropion hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (a) or (b) corresponds to the peak 
in the chromatogram obtained with reference solution (g).

Tests
Dissolution (2.5.2). Complies with the test stated under Tablets. 
Related substances. Determine by liquid chromatography 
(2.4.14),
Solvent mixture A. 20 volumes of methanol and 80 volumes of 
0.001 M hydrochloric acid.
Solvent mixture B. a mixture of .80 volumes of buffer solution 
prepared by dissolving 100 g of,anhydrous disodium 
hydrogen phosphate in 1000 ml of wafer. .Add 50 ml of 
orthophosphoric acid, with the aid of ultrasound and mix. 
Adjusted to pH 3.0 with orthophosphoric acid and 20 volumes 
of methanol.
Test solution (a): Disperse a quantity of the powdered tablets, 
containing 300 mg of Bupropion Hydrochloride in 100.0 ml 
of methanol with the aid of ultrasound and centrifuge at
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20000 rpm for about 3 minutes. Filter, discarding the first few 
of filtrate?. Dilute 10.0 ml of the solution to 50.0 ml with

Q0O1 Mhydrochloric acid.
$0pg—Alternatively, the sample can be prepared asfollows, 

pest solution (b). Weigh and powder 20 tablets. Disperse a 
ijuiiitity of powder containing 300 mg of Bupropion 
Hydrochloride in 75 ml of solvent mixture (b). Stir for 3 0 minutes 
and ultrasound for 15 minutesand dilute to 100.0 ml with the 
same solvent and centrifuge, use the supernatant. Dilute 
10-0 ml of the solution to 50.0 ml with solvent mixture B.
Reference solution (a). A solution containing 0.002 per cent 
w/v of bupropion hydrochloride C IPRS [ 1 -(3 -chlorophenyl)- 
2-hydroxypropan-l-one], bupropion hydrochloride F IPRS 
[l-(3-chIorophenyl)-l-hydroxypropan-2-one] and 0.0012 per 
cent w/v of 3-chlorobenzoic acid IPRS in methanol.
Reference solution (b). Dilute 10.0 ml of reference solution (a) 
to 100.0 ml with solvent mixture A.
Reference solution (c). A 0.0012 per cent w/v solution of 3- 
chlorobenzoic acid IPRS in methanol.

Reference solution (d). Dilute 10.0 ml of reference solution (c) 
to 100.0 ml with solvent mixture A.
Reference solution (e). A 0.00012 per cent w/v solution of 
bupropion hydrochloride IPRS in the solvent mixture A.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
..octadecylsilane bonded to porous silica (3.5 pm),

- column temperature: 40°,
- mobile phase: A. a mixture of 10 volumes of acetonitrile, 

0.04 volume bf trifluoroacetic acid and 90 volumes of 
■ - - water, ' ■ ■ ...

B. a mixture of 95 volumes of acetonitrile, 
0.03 volume of trifluoroacetic acid and 5 volumes of 
water,

- a gradient programme using the conditions given below, 
- flow rate: 1?5 ml per minute,
- spectrophotometer set at 226 ± 2 nm so that the correction 

factor requirement is met,
(NOTE —■ The peak responses of the compounds of 
interest are very sensitive to. change in the detection 
wave length), ..

- injection volume: 5 pl.
Time Mobile phase A Mobile phase B

(in min.) (per cent v/v) (per cent v/v)
O' ■ 90 10

3.4 87 13
10.0 - 15 . ' ' :85
10.1 0 100
13.0 0 100
13.2 90 10
19.0 90 10

Name Relative Correction
retention time factor

'2-Amino-1 -(3-chEorpphenyl)-1 -propanone,
2( 35,5 S,65)-6-(3-Ch loro phenyl)-6-hydroxy-5- meth yl-3- 
thiomorpholine carboxylic acid,
3( 35,5/?,62?)-6-(3-Chloropheny l)-6-hydroxy-5 -methyl-3 - 
thiomorpholine carboxylic acid,

H-(3-chlorophenyl) propane-1,2-dione.

Bupropion amine1 0.38 0.83
S,S,S-Thiomorpholine derivative2 0.56 0.90
S,R,R-Thiomorpholine derivative3 0.78 0.90
Bupropion 1.0 —

Bupropion related compound F 1.71 0.55
Bupropion related compound C 1.75 0.58
3-Chlorobenzoic acid 1.80 —

Bupropion dione derivative4 2.25 1.0
Unknown impurity — 1.0

Inject reference solution (b), (d) and (e). The test is not valid 
unless the resolution between the peaks due to bupropion 
hydrochloride related compound F and bupropion 
hydrochloride related compound C is not less than 1.3 and 
peak due to bupropion hydrochloride related compound C 
and 3-chlorobenzoic acid is not less than 1.3 in the 
chromatogram obtained with reference solution (b) and relative 
standard deviation for replicate injections is not more than 
10.0 per cent in the chromatogram obtained with reference 
solution (e).

For 100 mg or less -—

Inject reference solution (c), (e) and test solution (a) or (b). In 
the chromatogram obtained with test solution (a) or (b), the 
area of any peak due to bupropion amine is not more than 1.5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.3 per cent), the area of 
the any peak due to S,S,S-thiomorpholine derivative is. not 
more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (e) (1.0 per 
cent), the area of any peak due to S,R,R-thio morpholine 
derivative is not more than 2.5 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(e) (0.5 per cent), the area of any peak due to bupropion related 
compound F is not more than 6.0 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(e) (1.2 per cent), the area of any peak due to bupropion related 
compound C is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(e) (0.3 per cent), the area ofariy peak due to 3- chlorobenzoic 
acid is not more than 0.15 times the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.3 per cent), the area of any peak due to bupropion dione 
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derivative is not more than 2.0 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(e) (0.4 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.2 percent). The sum of 
areas of all the secondary peaks is not more than 16 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (e) (3.2 per cent).

For 150 mg or more —

Inject reference solution (c), (e) and test solution (a) or (b). In 
the chromatogram obtained with test solution (a) or (b), the 
area of any peak due to bupropion amine is not more than 1.5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.3 per cent), the area of 
any peak due to S,S,S-thiomorpholine derivative is not more 
than 7.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (1.5 per cent), the area of 
any peak due to S,R,R-thiomorpholine derivative is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.4 per cent),the area of 
any peak due to bupropion related compound F is not more 
than 11.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (e) (2.3 per 
cent),the area of any peak due to bupropion related compound 
C is not more than 1.5 times the area ofthe principal peak in 
the chromatogram obtained with reference solution (e) 
(0.3 per cent), the area of any peak due to 3- chlorobenzoic 
acid is not more than 0.15 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (c) (0.3 
per cent),the area of any peak due to bupropion dione 
derivative is not more than 2.0 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(e) (0.4 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.2 per cent). The sum of 
areas of all the secondary peaks is not more than 16.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (e) (3.3 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14). Use 
Solvent mixture (a), mobile phase (a) and (b), test solution (a) 
or test solution (b) as described under Related substances.

Reference solution (fl. A solution containing 0.002 per cent 
w/v of bupropion hydrochloride C IPRS [ 1 -(3-chlorophenyl)- 
2-hydroxypropan-l-one] and 0.02 per cent w/v of bupropion 
hydrochloride F IPRS [ l-(3-chlorophenyl)-l -hydroxypropan- 
2-one] in methanol. Dilute 10.0 ml of the solution to 100.0 ml 
with solvent mixture (a).

Reference solution (g). A 0.06 per cent w/v solution of 
bupropion hydrochloride IPRS in solvent mixture (a).

IP 20i£

Inject reference solution (f) and (g). The test is nof valid unless 
the resolution between the peaks due to bupropion 
hydrochloride related compound F and bupropibh 
hydrochloride related compound C is not less than 1.3 in the 
chromatogram obtained with reference solution (f). The tailing 
factor is not more than 1.9 and the relative standard deviation 
for replicate, injections is not more than 1.5 per cent in the 
chromatogram obtained with reference solution (g).

Inject reference solution (g) and test solution (a) or (b).

Calculate the content ofC13Hi8ClNO, HC1 in the tablets.

Storage. Store protected from moisture and at a temperature 
not exceeding 30°.

Buspirone Hydrochloride

C2|H31N5O2,HC1 Mol. Wt. 422.0

Buspirone Hydrochloride is 8-[4-[4-(pyrimidin-2-yl) piperazin- 
l-yl]butyl]-8-azaspiro[4.5]decane-7,9-dione hydrochloride.

Buspirone Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C2iH3IN5O2,HCl, calculated 
on the dried basis.

Category. Anxiolytic.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with buspirone 
hydrochloride IPRS or with the reference spectrum of 
buspirone hydrochloride. If the spectra obtained show 
differences, dissolve the substance/under examination and 
the reference substance separately in methanol, evaporate to 
dryness on a water-bath and record new spectra using the 
residues.

B. It gives reaction (A) of chlorides (2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).
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Test solution- Dissolve 25 mg of the substance under 
^amination in 25.0 ml of mobile phase A.

Reference solution (a). Dilute 1.0 ml of the test solution to 
1Q0.0 n)i^mobile phase A. Dilute 1.0 ml of the solution to 
i o.d ml with mobile phase A.

Reference solution (b). A 0.05 per cent w/v solution of 
^pirone impurity A IPRS (2,2’ (piperazine-1, 4-diyl) 
fipyrimidine IPRS) in the test solution.

Chromatographic system
:AlP a stainless steel column 1;5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
. - column temperature: 40°,
- mobile phase: A. 95 volumes of a solution containing 

■ 0.68 per cent w/v of potassium dihydrogen phosphate 
and 0.093 per cent w/v of sodium hexanesulphonate 
monohydrate, previously adjusted to pH 3.4 with 

■ . orthophosphoric acid and 5 volumes of acetonitrile,
B. 25 volumes of a solution containing 

0.34 per cent w/v- of potassium dihydrogen phosphate 
, and 0.352 per cent w/v of sodium hexanesulphonate 

monohydrate, previously adjusted to pH 2.2 with 
orthophosphoric acid and 75 volumes of acetonitrile, 

■ -. a gradient programme using the conditions given below, 
- flowrate: 1 mlperminute, 
- spectrophotometer set at 240 nm and at 210 nm, 
- injection volume: 20 pl.

. Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per .cent v/v)

.0 90. 10
6 90 10

. 34.:. . .42- 58
45 42 58
55' . () . 100 ' '

56 100 , 0
60 100 0
61 90 10

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio at 240 nm is not less than 5.0, where Hp= 
height above the baseline of the peak due to impurity A and 
Hv = height above the baseline of the lowest point of the 
curve separating this peak from the peak due to buspirone.

Inject reference solution (a) and the test solution arid set the 
spectrophotometer at 240 nm. In the chromatogram obtained 
with the test solution, the area of any secondary peak obtained 
is not more than 3 times the area obtained' with reference 
solution (a) (0.3 per cent). The sum of the areas of all the 
secondary peaks is not more than 5 times the area obtained 
with reference solution (a) (0.5' per cent ). Ignore any peak 
with an area less than 0.5 times the area of the principal peak in 

the chromatogram obtained with reference solution (a) 
(0.05 per cent).

Inject reference solution (a) and the test solution and set the 
spectrophotometer at 210 nm. In the chromatogram obtained 
with the test solution, the area of any secondary peak obtained 
is not more than 3 times the area obtained with reference 
solution (a) (0.3 per cent). The sum of the areas of all the 
secondary peaks is not more than 5 times the area obtained 
with reference solution (a) (0.5 per cent). Ignore any.peak with 
an area less than 0.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Losson drying (2.4.19). Notmore than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.15g in 10 ml of glacial acetic acid and add 
50 ml of acetic anhydride. Titrate with 0.1 Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.0211 g of 
C^CINA.

Storage. Store protected from light.

Buspirone Tablets
Buspirone Hydrochloride Tablets

Buspirone Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of buspirone, 
C21H3iN5O2.

Usual strengths. 5 mg; 10 mg.

Identification
A. Extract a quantity ofthe powdered tablets containing 50 mg 
of buspirone with 50 ml of chloroform, filter and evaporate to 
dryness. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2,4.6). 
Compare the spectrum with that obtained with buspirone 
hydrochloride IPRS or with the reference spectrum of 
buspirone hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.01 Mhydrochloric acid,
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Speed and time. 50 rpm and 30 minutes.
Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, .at. the maximum at about. 235 nm 
(2.4.7). Calculate the content of C2iH3iN5O2 in the medium 
from the absorbance obtained from a solution of known 
concentration of buspirone hydrochloride IPRS in the same 
medium.

Q. Not less than 80 per cent of the stated amount of 
C21H31N5O2.
Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), using the 
chromatographic conditions and the reference solution as 
described under Assay.

Test solution. Disperse one tablet in the minimum amount of 
/ M hydrochloric acid and dilute with water to produce a 
solution containing 0.005 per cent w/v of buspirone, shake 
and filter.

Calculate the content of CsiHjjNjCf in the tablet.

Other tests. Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 25 mg of buspirone, disperse in 15 ml of 
1 Mhydrochloric acid and dilute to 50.0 ml with water, filter. 
Dilute 10.0 ml of filtrate to 100.0 with water.

Reference solution. Dissolve 30 mg of buspirone 
hydrochloride IPRS in 15 ml of I M hydrochloric acid and 
dilute to 50.0 ml with water. Dilute 10.0 ml of the solution to 
100.0 ml with water.

Chromatographic system , .;
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 phi),
- mobile phase: a mixture of 65 volumes of methanol and 

35 volumes of 0.067 M monobasic potassium 
phosphate, adjusted to pH 4.0 with orthophosphoric 
acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C21H31NSO2 in the tablets.

Storage. Store protected from moisture. : ;

Labelling. The label states the strength in terms of the 
equivalent amount of buspirone.
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Busulphan

h3c' 0 /<O

C6Hi4O6S2 ■ \ Mol. Wt. 246.3

Busulphan is 1,4-butanediol dimethanesulphonate.

Busulphan contains not less than 99.0 per cent and not more 
than 100.5 per cent of C6Hl4O6S2, calculated on the dried basis.

Category. Anticancer.

Description. A white or almost white, crystalline powder.

Identification
Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with busulphan 
IPRS or with the reference spectrum of busulphan;

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of equal volumes of acetone and 
toluene.

Test solution. Dissolve 1 g of the substance under examination 
in 100 ml of acetone.

Reference solution. A 1 per cent w/v solution of busulphan 
IPRS in acetone.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of hot air, spray with anisaldehyde 
solution and heat at 120°. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

C. Heat 0.1 g with 5 ml of 1 M sodium hydroxide until a clear 
solution is obtained and allow to cool. To 2 ml of the solution 
add .0.1 ml of a 3 per cent w/v solution of potassium 
permanganate', the purple, colour changes to violet, then to 
blue and finally to green. Filter and add 1 ml of ammoniacal 
silver nitrate solution', a precipitate is produced, .

D. Fuse 0.1 g with 0.1 g of potassium nitrate and 0.25 g of 
potassium hydroxide, cool and dissolve the residue, in 5 ml of 
water. Acidify with dilute, hydrochloric acid and add a few 
drops of barium chloride solution', a white precipitate is 
produced. .

Tests ’ '■ . '
Appearance of solution. Dissolve. 0.25. g in 20.0 ml of 
acetonitrile, dilute to 25 ml with water and examine 
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immediately. The solution is clear (2.4.1), and not more 
intensely coloured than reference solution B S6 (2.4.1).

Acidity- Dissolve 0.2 g in 50 ml of warm ethanol previously 
neutralised to methyl red solution and titrate with 0.1M sodium 
hfdhoxide using methyl red solution as indicator; not more 
than 0.05 ml of 0.1 Msodium hydroxide is required.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1-0 g by drying in an oven over phosphorus pentoxide at 
60° at a pressure of 1.5 to 2.5 kPa.

Assay. Weigh 0.25 g and shake with 50 ml of water. Boil under 
a reflux condenser for 30 minutes and, if necessary, restore 
the initial volume with water. Allow to cool and titrate with 
0.7 M sodium hydroxide, using 0.3 ml of dilute phenol­
phthalein solution as indicator, until a pink colour is produced.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.01232 g of 
C6H!4O6S2.

Storage. Store protected from light.

Busulphan Tablets
Busulphan Tablets contain not less than 90.0 per cent and not 
more than 115.0 per cent of the stated amount of busulphan, 
C6H]4O6S2. The tablets are coated.

Usual strength. 2 mg.

Identification
A. Warm a quantity of the powdered tablets containing 10 mg 
of Busulphan with 10 ml of acetone, filter and evaporate the 
filtrate to dryness. Dry the residue at 60° at a pressure not 
exceeding 0.7 kPa for 1 hour. The residue complies with the 
following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with busulphan 
IPRS or with the reference spectrum of busulphan.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution(b).

Tests
Disintegration (2.5.1). Maximum time, 15 minutes.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by gas chromatography (2.4.13).

Pest solution. Add 1 ml of water to one tablet in a 50-ml 
volumetric flask and place in an ultrasonic bath until 

completely dispersed. Add 30 ml of acetone, shake for 
15 minutes and dilute to,50.0 ml with acetone. Centrifuge and 
dilute a quantity of the supernatant liquid with acetone to 
produce a solution containing 0.0001 per cent w/v of 
Busulphan. To 5.0 ml of the resulting solution add 5 ml of a 
30 per cent w/v solution of sodium iodide in acetone, stopper 
the flask lightly and heat in a water-bath at 50° for 90 minutes. 
Cool, add 10 ml of a 0.0001 per cent w/v solution of 
1,5-di-iodopentane (internal standard) in acetone, mix, add 
10 ml of water and 20.0 ml of hexane, shake vigorously for 
1 minute and allow to separate. Use the hexane layer.

Reference solution (a). Add 5 ml of a 30 per cent w/v solution 
of sodium iodide in acetone to 5.0 ml of a 0.0001 per cent w/v 
solution of busulphan IPRS in acetone, stopper the flask 
lightly and heat in a water-bath at 50° for 90 minutes. Cool, 
add 10 ml ofthe internal standard solution, mix, add 10 ml of 
water and 20.0 ml of hexane, shake vigorously for 1 minute 
and allow to separate. Use the hexane layer.

Reference solution (b). Prepare in the same manner as 
reference solution (a) but using 10 ml of acetone in place of 
internal standard solution.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed, 

diatomaceous support (80 to 100 mesh) coated with 
3 per cent w/w of phenyl methyl silicone fluid (50 per 
cent phenyl),

- temperature: 
column. 140°, 
inlet port and detector at 240°,

- electron capture detector,
- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas.

Inject 1 pl of reference solution(a), and the test solution.

Calculate the content ofC6H14O6S2 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by gas chromatography (2.4.13) as given 
under the test for Uniformity of content using the following 
test solution.

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing 2.5 mg of Busulphan, add 5 ml of 
water and place in an ultrasonic bath until completely 
dispersed. Add 150 ml of acetone, shake for 15 minutes and 
dilute to 250.0 ml with acetone. Centrifuge and dilute 10.0 ml 
of the supernatant liquid to 100.0 ml with acetone. To 5.0 ml of 
the resulting solution add 5 ml of a 30 per cent solution of 
sodium iodide in acetone, stopper the flask lightly and heat in 
a water-bath at 50° for 90 minutes. Cool, add 10 ml of the 
internal standard solution, mix, add 10 ml of water and 20.0 ml 
of hexane, shake vigorously for 1 minute and allow to separate. 
Use the hexane layer.
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Inj ect 1 pl of reference solution(a), (b) and the test solution.

Calculate the content of C6H14O6S2 in the tablets.

Storage. Store protected from light.

Butylated Hydroxytoluene
BHT

C15H24O MoLWt 220.4

Butylated Hydroxytoluene is 2,6-bis( 1,1 -dimethylethyl)- 
4-methylphenol.

Category. Pharmaceutical aid (antioxidant).

Description. A white to yellowish white, crystalline powder.

Identification

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C, D and E may be omitted if test A. are carried 
out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with butylated 
hydroxytoliiene IPRS or with the reference spectrum of 
butylated hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent w/v solution in ethanol shows an absorption 
maximum only at about 278 nm, between 0.40 and 0.45.

C. Dissolve about 10 mg in 2 ml of ethanol (95 per cent), add 
1 ml of a 0.1 per cent w/v solution of testosterone propionate 
methanol (95per cent) and 2 ml of 2 Msodium hydroxide, 
heat in a water-bath at 80° for 10 minutes and allow to cool; a 
blue colour is produced.

D. Dissolve about 0.1 g in 10 ml of ethanol (95per cent), add 
2 ml of a 2.0 per cent w/v solution of sodium tetraborate and 
a few crystals of 2,6-dichloroquinone-4-chlorimide’, not more 
than a faint blue colour is produced (distinction from butylated 
hydroxyanisole). . ,

E. Dissolve a few crystals in 10 ml of ethanol (95 per cent), 
add 0.5. ml of ,a 0.2 per cent w/v solution of potassium 
ferricyanide and 0.5 ml of a 0.2 per cent per cent w/v solution 
of ferric ammonium sulphate in 0.5 M sulphuric acid; a green 
to blue colour is produced.

Tests

Freezing point (2.4.11). 69° to 70°.

Appearance of solution. A 10.0 per cent w/v solution in 
methanol is clear (2.4.1), and not more intensely coloured 
than reference solution YS5 orBYS5 (2.4.1).

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. Dichloromethane.

Test solution. Dissolve 2.0 g of the substance under 
examination in 100.0 ml oi methanol...

Reference solution. Dilute 1.0 ml of the test solution to 200.0 
ml with methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and spray with a freshly prepared mixture 
of 70 volumes of water, 20 volumes of a 10.5 per cent w/v 
solution of ferric chloride and 10 volumes of potassium 
ferricyanide solution. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution (0.5 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Butylparaben
Butyl Hydroxybenzoate; Buty1-4-hydroxybenzoate

Butylparaben is M-butyl p-hy dr oxy benzoate.

Butylparaben contains not less than 98.0 per cent and not 
morethan 102.0percentofCnH1403.

Category. Pharmaceutical aid.

Description. A white or almost white, crystalline powder or 
colourless crystals.

Identification
Test A maybe omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with butylparaben 
IPRS or with the reference spectrum of butylparaben. 

1698

https://nhathuocngocanh.com/



BUTYLPARABENIP 2022

g In the test for Assay, the principal peak 
in the chromatogram obtained with test solution 
corresponds to the peak in the chromatogram obtained 
with reference solution (b).

C To about 10 mg in a test-tube, add 1 ml of sodium 
carbonate solution, boil for 30 second and cool (solution 
A). To a further 10 mg in a similar test-tube add 1 ml of 
sodium carbonate solution', the substance partly dissolves 
(solution B). Add at the same time to solution A and 
solution B, add 5 ml of aminopyrazolone solution and 
} ml of potassium ferricyanide solution. Solution B is 
yellow to orange-brown. Solution A is orange to red, the 
color being clearly more intense than any similar color 
which may be obtained with solution B.

Tests
Appearance of solution. A10.0 per cent w/v solution in ethanol 
(95per cent) is clear (2.4.1) and not more intensely colored 
than reference solution B YS7 (2.4.1).

Acidity. To 2 ml of 10 per cent w/v solution in ethanol (95 per 
cent), add 3 ml of ethanol (95 percent), 5 ml of carbon dioxide- 
free water and 0.1 ml of bromocresol green solution. Not 
more than 0.1 ml of 0.1 M sodium hydroxide is required to 
change the colour of the indicator to blue.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 2.5 ml of methanol and dilute to 50.0 ml with the 
mobile phase. Dilute 10.0 ml of the solution to 100.0 ml with 
the mobile phase.

Reference solution (a). Dissolve 5 mg of 4-hydroxybenzoic 
acid, 5 mg of propyl parahydroxybenzoate (butylparaben 
impurity D) and 5 mg of the substance under examination in 
the mobile phase and dilute to 100.0 ml with the mobile phase. 
Dilute 1.0 ml of the solution to 10.0 ml with the mobile phase.

Reference solution (b). Dissolve 50 mg of butyl paraben IPRS 
in 2.5 ml of methanol and dilute to 50.0 ml with the mobile 
phase. Dilute 10.0ml ofthe solution to 100.0ml with the mobile 
phase.

Reference solution (c). Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.

Reference solution (d). Dissolve 5 mg of iso-butyl 
parahydroxybenzoate IPRS (butylparaben impurity E IPRS) 

in the mobile phase and dilute to 100.0 ml with the mobile 
phase.

Reference solution (e). Dilute 0.5 ml ofreference solution (d) 
to 50.0 ml with reference solution (b).

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 35°,
- mobile phase: a mixture of 50 volumes of 0.68 per cent 

w/v solution of potassium dihydrogen phosphate, and 
50 volumes of methanol,

- flow rate: 1.3 ml per minute,
- spectrophotometer set at 272 nm,
- injection volume: 10 pl.

The relative retention time with reference to butylparaben for 
4-hydroxybenzoic acid is about 0.1, for butylparaben impurity 
D is about 0.5 and for butylparaben impurity E is about 0.9.

Inject reference solution (a) and (e). The test is not valid unless 
the resolution between the peaks corresponding to 
butylparaben and butylparaben impurity D is not less than 5.0 
in the chromatogram obtained with reference solution (a) and 
the resolution between the peaks corresponding to 
butylparaben and butylparaben impurity E is not less than 1.5 
in the chromatogram obtained with reference solution (e).

Inject reference solution (c) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of any peak corresponding to 4-hydroxybenzoic acid 
multiplied by 1.4 is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(0.5 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.5 per cent). The sum of 
areas of all the secondary peaks is not more than twice the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent). Ignore the peak with 
an area less than 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.1 percent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject reference solution (b) and the test solution.

Calculate the content of CnHuOs.
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Cabergoline .... 1711

Cabergoline Tablets .... 1712

Caffeine .... 1713

Caffeine Citrate Oral Solution .... 1714

Calamine ....1714

Aqueous Calamine Cream .... 1715

Calamine Lotion .... 1716

Calamine Ointment .... 1716

Calcium Dobesilate Monohydrate .... 1716

Calcium Stearate .... 1717 ,

Candesartan Cilexetil .... 1719

Candesartan Cilexetil Tablets .... 1720

Candesartan Cilexetil and Hydrochlorothiazide Tablets .... 1721

Capecitabine .... 1724

Capecitabine Tablets .... 1725

Capreomycin Sulphate . .... 1726

Capreomycin Injection .... . 1726

Captopril .... 1727 . ,

Captopril Tablets ..... 1728 :

Captopril and Hydrochlorothiazide Tablets .... 1729

Carbamazepine .... 1730

Carbamazepine Prolonged-release Tablets .... 1731

Carbamazepine Tablets .... ; 1732

Carbenicillin Sodium .... 1733

Carbenicillin Sodium Injection .... 1734

Carbenoxolone Sodium .... 1735

Carbenoxolone Tablets .... 1735
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Carbidopa and Levodopa Orally Disintegrating Tablets .... 4737
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j Carbimazole Tablets

j Carbomers

; Carboplatin

; Carboplatin Injection

Carboprost Tromethamine

Carboprost Tromethamine Injection 

Carboxymethylcellulose Calcium 

Carboxymethylcellulose Sodium 

Carboxymethylcellulose Eye Drops 

Carisoprodol

Carisoprodol Tablets 

Carmustine

Carmustine injection 

Carnauba Wax 

Carvedilol

Carvedilol Tablets

L Cefaclor

Cefaclor Capsules

J Cefaclor Oral Suspension

Cefaclor Prolonged-release Tablets 

Cefadroxil

| Cefadroxil Capsules

Cefadroxil Oral Suspension 

Cefadroxil Tablets 

Cefamandole Nafate 

Cefamandole Injection 

Cefazolin Sodium

Cefazolin Sodium Injection 

Cefdinir

Cefdinir Capsules

Cefdinir Oral Suspension 

Cefepime Hydrochloride 

Cefepime Injection

ilh 1702

INDIAN PHARMACOPOEIA 2022

.... 1740
’-a .... 1741

.... 1743

.... 1744 :

.... 1745 1

.... 1746
' .... 1747 : ;

.... 1747 :

.... 1748

.... 1749

; .... 1750

.... 1752 ;

.... 1754 ;

.... 1754

.... 1755 - '■

.... 1756 '

.... 1758

...? 1759

.... 1760

.... 1761

....1762

T764 Pr

..„ 1765'

.... 1766

.... 1768

.... 1769

• 1770

> 1771

.... 1773 ••

.... 1776

•••: -y?.... 1778 bx •

.... 1780

https://nhathuocngocanh.com/



PHARMACOPOEIA 2022 MONOGRAPHS

Cefiximc .... 1782

Cefixime Oral Suspension : .... 1783

Cefixime Dispersible Tablets .... 1784

Cefixime Tablets .... 1784

Cefoperazone Sodium .... 1785

Cefoperazone Injection :.... 1787

Cefotaxime Sodium .... 1787

Cefotaxime Sodium Injection .... 1789

Cefpirome Sulphate .... 1790 =

Cefpirome Injection .... 1791

Cefpodoxime Proxetil .... 1792 ;

Cefpodoxime Oral Suspension .... 1794

Cefpodoxime Tablets .... 1795

Ceftazidime .... 1795

Ceftazidime for Injection .... 1797

Ceftiofur Sodium .... 1798

Ceftriaxone Sodium .... 1800

Ceftriaxone Injection ................ 1801

Ceftriaxone and Sulbactam for Injection .... 1802

CefuroximeAxetil .... 1803

CefuroximeAxetil Tablets .... 1804

CefuroximeAxetil and Potassium Clavulanate Tablets .... 1805

Cefuroxime Sodium .... 1806

Cefuroxime Injection .... 1807

Celecoxib .... 1808

Celiprolol Hydrochloride .... 1809

Celiprolol Tablets .... 1810

Cellulose Acetate Phthalate .... 1811

Hard Cellulose Capsule Shells .... 1812

Cephalexin ... 1813

Cephalexin Capsules .... 1815

Cephalexin Oral Suspension .... 1816

Cephalexin Tablets .... 1817
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Cephaloridine .... .... 1818 7 >, } '

Cephaloridihe Injection V:- 1819

Cetirizine Hydrochloride : 1820 :

Cetirizine Syrup .... 1821 :

Cetirizine Tablets . 1822

Cetostearyl Alcohol .... 1823

Cetrimide .... 1823

Cetrimide Cream .... 1824

Cetrimide Emulsifying Ointment .... .1824

Cetyl Alcohol .... 1825

Cetyl Palmitate : .... 1825

Activated Charcoal . .. ■ .... .1826: :

Chlorambucil .... 1827

Chlorambucil Tablets .... 1829

Chloramphenicol. . .../ 1829

Chloramphenicol Capsules .... 1830 :

Chloramphenicol Ear Drops .... 1831 /

Chloramphenicol Eye Drops .... 1832

Chloramphenicol Eye Ointment ■ ......... 1832 .. .

Chloramphenicol Palmitate 1833

Chloramphenicol Oral Suspension .... 1834

Chloramphenicol Sodium Succinate ..... 1835 ..

Chloramphenicol Sodium Succinate Injection ...< 1836 :•

Chlorbutol . .... 1837 .

Chlorcyclizine Hydrochloride .... 1838

Chlordiazepoxide .... 1839

Chlordiazepoxide Tablets .... 1840

Chlorhexidine Acetate "...... 1841 -

Chlorhexidine Gluconate Solution .... .1842

Chlorhexidine Hydrochloride .... 1843

Chlorhexidine Mouthwash .... .1844.

Chlorinated Eime .... 1845

Chlorocresol .... 1845
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Chloroform .... 1846
Chloroquine Phosphate .... 1848
Chloroquine Phosphate Injection .... 1849
Chloroquine Phosphate Suspension .... 1849
Chloroquine Phosphate Tablets ...... 1850
Chloroquine Sulphate .... 1851
Chloroquine Sulphate Injection .... 1852
Chloroquine Syrup .... 1852
Chloroquine Sulphate Tablets .... 1852
Chlorothiazide ...... 1853
Chlorothiazide Oral Suspension ......... 1854 :
Chlorothiazide Tablets ..... 1855
Chloroxylenol .... 1855
Chloroxylenol Solution .... 1856 :
Chlorpheniramine Maleate .......... 1857 • •
Chlorpheniramine Injection .... 1857

Chlorpheniramine Tablets .... 1858
Chlorpromazine Hydrochloride .... 1859 .
Chlorpromazine Inj ection .... 1860

Chlorpromazine Tablets .... 1860 v
Chlorpropamide .... 1861
Chlorpropamide Tablets .... 1862
Chlorthalidone .... 1863
Chlorthalidone Tablets .... 1864
Choline Fenofibrate ..... 1865 ; .
Chorionic Gonadotrophin 1866 ;
Chorionic Gonadotrophin Injection .... 1867
Chymotrypsin .... 1868
Ciclesonide ; \ .... 1869
Ciclesonide Inhalation , .... 1870
Cilastatin Sodium ....... 1871
Cilnidipine .... 1872 .
Cilnidipine Tablets .... 1873 .
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Cilostazol .... 1875

Cilostazol Tablets 1876

Cimetidine .... 1876

Cimetidine Tablets .... 1878

Cinacalcet Hydrochloride .... 1879

Cinnarizine .... 1880

Cinnarizine Tablets .... 1881

Ciprofloxacin .... 1882

Ciprofloxacin Inj ection .... 1883

Cirprofloxacin Hydrochloride .... 1885

Cirprofloxacin Eye Drops .... 1886

Ciprofloxacin Tablets .... 1886

Cisplatin .... 1887

Cisplatin Injection .... 1889

Citalopram Hydrobromide .... 1891

Citalopram Tablets .... 1892

Citicoline Sodium 1893

Citicoline Inj ection .... 1895

Citicoline Prolonged-release Tablets .... 1895

Citicoline Tablets .... 1897

Clarithromycin .... 1898

Clarithromycin Tablets .... 1899

Clemastine Fumarate .... 1901

Clemastine Oral Solution .... 1902

Clemastine Tablets .... 1903

Clindamycin Hydrochloride .... 1905

Clindamycin Capsules .... 1906

Clindamycin Palmitate Hydrochloride .... 1907

Clindamycin Palmitate Hydrochloride Oral Suspension .... 1908

Clindamycin Phosphate .... 1909

Clindamycin Inj ection .... 1910

Clobazam .... 1911

Clobazam Tablets .... 1912
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Clobetasol Propionate 1913

Clobetasol Cream 1914

Clobetasol Ointment 1915

Clobetasone Butyrate ; 1916

Clobetasone Cream • 1917

Clofazimine ....1918

Clofazimine Capsules .... 1919

Clomifene Citrate .... 1919

Clomifene Tablets .... 1921

Clomipramine Hydrochloride .... 1922

Clomipramine Capsules .... 1923

Clonazepam .... 1924

Clonazepam Injection .... 1924

Clonazepam Tablets .... 1925

Clonidine Hydrochloride .... ; 1927 :

Clonidine Injection .... 1928

ClonidineTablets . .... 1928

Clonidine Hydrochloride and Chlorthalidone Tablets .... 1930

Clopidogrel Bisulphate .... 1931 .

Clopidogrel Tablets .... 1932

Clopidogrel and Aspirin Tablets 1933

Clotrimazole .... 1935

Clotrimazole Cream .... 1937

Clotrimazole Lotion .... 1938

Clotrimazole Pessaries .... 1938

Cioxacillin Sodium .... 1939

Cloxacilliri Capsules .... 1941

Cloxacillin Injection .... 1941

Cioxacillin Syrup .... 1942

Clozapine .... 1943

Clozapine Tablets. .... 1944

Codeine Phosphate . ... 1945

Codeine Syrup .... 1946
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i j Codeine Tablets —.... 1947 M.vA

) f Colchicine ....1948 )

Colchicine Tablets .... 1950

Colchicine and Probenecid Tablets .... 1951 - m

Colistimethate Sodium ..... 1952 . ;

Colistimethate Injection .... 1953 ।

Colistin Sulphate ....1954

Colistin Sulphate Oral Suspension ...... 1956

Colistin Tablets .... 1956 :

Com Oil .... 1957

Cortisone Acetate .... 1958

Cortisone Injection .... 1959

Cortisone Tablets ..... 1960 ‘ :

Absorbent Cotton .... 1962

Cottonseed Oil . .... 1963

Cresol ' . ■: .... 1963

Cresol with Soap Solution .... 1964 ■ :

Croscarmel lose Sodium .... 1965

Crospovidone .... 1966 A /

Crotamiton ....1967

Crotamiton Cream ..... 1969

Cyclizine Hydrochloride .... 1970

Cyclizine Tablets .... 1971 .

CyclobeHzaprine.Hydrochloride .... 1972 ;

Cyclobenzaprine Tablets .... 1973

Alfa-Cyclodextrin .... 1974

Beta-Cyclodextrin .... 1975.

Cyclopentolate Hydrochloride ...... 1977 ■

Cyclopentolate Eye Drops ....1978

Cyclophosphamide .... 197«

Cyclophosphamide Injection ....1980

Cyclophosphamide Tablets .... 1981

Cycloserine . .... 1982 .
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Cycloserine Capsules

Cycloserine Tablets

Cyclosporine

Cyclosporine Capsules

Cyclosporine Eye Drops

Cyclosporine Injection

Cyclosporine Oral Solution 

Cyproheptadine Hydrochloride 

Cyproheptadine Syrup 

Cyproheptadine Tablets 

Cyproterone Acetate 

Cyproterone Tablets

Cytarabine

Cytarabine Injection

MONOGRAPHS

1982

1983

1984

1985

1986

1986

1987

1989

1990

1991

1992

1993

1994

1995
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Cabergoline

QH37N.O2 Mol. Wt. 451.6

Cabergoline is l-[(6-Allylergolin-8p-yl)-carbonyl]-l-[3- 
(dimethylamino)propyl]-3-ethylurea.

Cabergoline contains not less than 98.0 per cent and not more 
than 102.0 per cent of C26H37N5O2, calculated on the anhydrous 
basis.

Category. Prolactin Inhibitor.

Description. A white or almost white, crystalline powder. It 
shows polymorphism (2.5.11).

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cabergoline 
IPRS or with the reference spectrum of cabergoline.

Tests

Specific optical rotation (2.4.22). - 83° to-- 77°, determined in 
a 0.2 per cent w/v solution in ethanol (95per cent).

Related substances. Determine by liquid chromatography 
(24.14).

NOTE — Use freshly prepared solutions and protectedfrom 
light. ' ' . .

Test solution. Dissolve 30 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase.

Reference solution (a). A 6.12 per cent w/v solution of 
cabergoline IPRS in the mobile phase. ' '

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 10.0 ml ofthe 
solution to 50.0 ml with the mobile phase. ;

Reference solution (c). Dissolve 50 mg of the substance under 
examination in 10.0 ml of 0.1 M sodium hydroxide. Stir for 
about 15 minutes. To 1.0 ml of the suspension add 1 ml of 
0.1Mhydrochloric acid and dilute to 10.0 ml with the mobile 
phase. The main degradation product obtained is cabergoline 
impurity A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 16 volumes of acetonitrile 

and 84 volumes of a buffer solution prepared by 
dissolving 6.8 g of potassium dihydrogen phosphate in 
1000 ml of water adjusted to pH 2.0 with phosphoric 
acid and 0.2 volume of triethylamine,

- flow rate: 1.3 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Name Relative
retention time

Cabergoline impurity D1 .0.3

'(6aR,9R, 10a2?)-jV-[3-(diniethylamino)propyl]-7-(prop-2-enyl)-4,6,6a, 7,8,9,10, 
10a- octahydroindolo [4,3 -/q]quinoline-9-carboxarn ide,
2 (6aR,9R, 10a/!)~jV9-[3~(dimethylamino)propyl]-V4-ethyl- 7-(prop-2-enyl)- 
6a,7,8,9,10,10a-hexahydroindolo[4,3-/g]quinoline-4,9(6/7)- dicarboxamide,
3(6aJ?,97i,10aA)-7-(prop-2-enyl)-4,6,6a,7,8,9,10, lOa-octahydroindolo 
[4,3 -fg] quinoline-9 - carboxylic acid,
4(6aJt,97f,10a/;)-7V9-[3-(dimethylamino)pro|>yl]-A'4-ethyl-jV9- (ethylcarbamoyl)- 
7-(prop-2-enyl)-6a,7,8,9,10,10a-hexahydroindolo[4,3-fg}quinoline- 4,9(6//)-
dicarb oxamide.

Inject reference solution (c).The test is not valid unless the
resolution between the peaks due to cabergoline and 
cabergoline impurity Ais not less than 3.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram 4 times the retention time ofthe principal peak. 
In the chromatogram obtained with (he test solution, the area 
of any peak due to cabergoline impurities A and C is not more
than 1.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent), the area of 
any peak due to cabergoline impurities B and D is not more 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
ofthe principal peak.in the chromatogram obtained with 
reference solution (b) (0.1 per cent). The sum of areas of all the 
secondary peaks is not more than 4 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.8 per cent). Ignore any peak with an area less

Cabergoline impurity B* 2 0.6
Cabergoline impurity A3 0.8
Cabergoline (Retention time: about 12 minutes) 1.0
Cabergoline impurity C4 * * * * 2.9
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than 0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). ■ / •••'• ■- ■ ' • <'

Water (2.3.43). Not more than 0.5 per cent, determined on
1.0g. '

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances.

Inject reference solution (a) and the test solution.

Calculate the content of C26H37N5C)2.

Storage. Store protected from light. ;

Cabergoline Tablets
Cabergoline Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
cabergoline, C26H37N5O2.

Usual strengths. 0.25 mg; 0.5 mg; 1 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Dissolution (2.5.2)

Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.1Mhydrochloric acid, 
Speed and tinted 50 rpm and 15 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4,14).

Test solution. Use the filtrate.

Reference solution. A solution of cabergoline IPRS in the 
dissolution rriedium suitably diluted to obtain a solution 
having the same concentration as that of the test solution,

Use the chromatographic, system as described under Assay.

Inject the reference: solution and the test solution.

Calculate the content of C26H37N5()2 in the tablets. . ..

Q. Not less than 70 per cent of the stated amount of
C26H37N5O2. ■ (: y to/to 7 -Ur; to-

Related substances. Determine by liquid chromatography 
(2.4.14). [ \

NOTE,— Use freshly prepared solutions and protectedfrom 
light. ■ .. f . - ; , - . -to'

Test solution. Disperse a quantity of the powdered tablets 
containing 2.5 mg of Cabergoline in the mobile phase and 
dilute to 10.0 ml with the mobile phase.

Reference solution (a). A 0.025 per cent w/v solution of 
cabergoline IPRS in the mobile phase.

Reference solution (b), Dilute 1.0 ml ofthe solution to 100.0 
ml with the mobile phase.

Reference solution (c). To 10.0 ml of 0:1 Msodium hydroxide 
add 50 mg of cabergoline IPRS. Stir for about 15 minutes. To 
1 ml of the suspension, add 1 ml of 0.1 M hydrochloric acid 
and dilute to 10.0 ml with the mobile phase. The main 
degradation product obtainted is cabergoline impurity A.
Chromatographic system

- a stainless steel column 25 cm x 4.0 mm, packed with 
octadecylsilane bonded to porous silica (10 pm),

- mobile phase: a mixture of 16 volumes of acetonitrile 
and 84 volumes of a buffer solution prepared by 
dissolving 6.8 g of monobasic potassium phosphate in

. 900 ml of water, adjusted to pH 2.0 with orthophosphoric 
acid, dilute to 1000 ml with water, add 0.2 ml of 
triethylamine,

- flow rate: 1.3 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 100 pl.

Name Relative
retention time

Cabergoline impurityA1 0.8

1(6a2?,92?,10aA)-7AProp72Tenyl)-4j6,6a,7,8,9,IOylO,a-octahydi'oindolc 
I4,3-^]quinoIme-9-carboxylic acid,
2(6 aJ?, 9/?, 1 0a7?)-7-Allyl-rV-(3-(dimethylazinoyl)propyi)-.'V- 
(ethylcarbamoyl)-4,6,6a,7,8,9,10,10a-octahydroindolo[4,3-/g] 
quinoline -9-carboxamide.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to cabergoline 
and cabergoline impurity A is not less than 3.0.
Inject reference solutioii (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to cabergoline impurity A is not more 

. than twice the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (2.0 per cent) and the area 
of any peak corresponding to cabergoline impurity C is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). The sum of areas of all the 
secondary peaks is not more than 2.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (2.5 per cent).

Cabergoline 1.0
Cabergoline impurity C1 2 1.4
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Other tests. Comply with the tests stated under Tablets.

4ssay. Determine by liquid chromatography (2.4.14) as 
described under Related substances.

[nject reference solution (a) and the test solution. 

Calculate the content of C26H37N5O2 in the tablets. 

Storage. Store protected, from light and moisture.

Caffeine

QH10N4O2 Mol. Wt. 194.2 (anhydrous)

CsH10N4O2,H2O Mol. Wt. 212.2 (monohydrate)

Caffeine is 3,7-dihydro-l ,3,7-trimethyl-17/-purme-2,6-dione or 
its monohydrate.

Caffeine contains not less than 98.5 per cent and not more 
than 101.5 per cent of C8Hi0N4O2, calculated on the dried basis.

Category. Central nervous system stimulant.

Description. Silky white crystals, white glistening needles or 
a white crystalline powder; odourless; sublimes readily.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6), 
after drying the substance under examination at 100° for 
1 hour. Compare the spectrum with that obtained with caffeine 
IPRS or with the reference spectrum of caffeine.

B.To 10 mg in a porcelain dish, add 1 ml of hydrochloric acid 
and 0.1 g of potassium chlorate and evaporate to dryness on 
a water-bath. Expose the residue to the vapours of dilute 
ammonia solution', a purple colour is produced which 
disappears on addition of a solution of a fixed alkali.

C. To a saturated solution add a few drops of tannic acid 
solution', a white precipitate is.produced which is soluble in 
excess of the reagent.

D. To 5 ml of saturated solution add 1.5 ml of 0.05 M iodine, 
solution remains clear. Add a few drops of dilute 

hydrochloric acid', a brown precipitate is formed which 
dissolves on neutralisation with sodium hydroxide solution-

Tests
Appearance of solution. A 1.0 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1).

Acidity or alkalinity. Dissolve 0.2 g in 10 ml ofboiling water 
and cool. Add 0.1 ml of bromothymol blue solution. The 
solution is coloured green or yellow. Titrate with 0.02 Msodium 
hydroxide to a blue colour; not more than 0.1 ml is required.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve about 10 mg of the substance under 
examination in 10 ml of the mobile phase and dilute to 50.0 ml 
with the mobile phase.

Reference solution. Dissolve 5 mg of caffeine IPRS in 5.0 ml of 
0.002 per cent w/v solution of theophylline in the mobile phase 
and 10 ml of the mobile phase with the aid of ultrasound and 
dilute to 25.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 1910 volumes of a solution 

prepared by dissolving 1.64 g of anhydrous sodium 
acetate in water and dilute to 2000 ml with water, 50 
volumes of acetonitrile and 40 volumes of tetra- 
hydrofuran, adjusted to pH 4.5 with glacial acetic acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 275 nm, 
- injection volume: 10 pl.

The relative retention time with reference to caffeine for 
theophylline is about 0.69.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to theophylline and caffeine 
is not less than 6.0 and the tailing factor for each peak is not 
more than 2.0.

Inject the test solution. The area of any secondary peak is not 
more than 0.1 per cent and the sum of areas of all the secondary 
peaks is not more than 0.1 per cent, calculated by area 
normalization.

Arsenic (2.3.10). Mix 3.3 g with 3 g of anhydrous sodium 
carbonate, add 10 ml of bromine solution and mix thoroughly. 
Evaporate to dryness on a water-bath, gently ignite and dissolve 
the cooled residue in 16 ml of brominatedhydrochloric acid 
and 45 ml of water. Remove, the excess of bromine with 2 ml of 
stannous chloride solution AsT The resulting solution 
complies with the limit test for arsenic (3 ppm).

Heavy metals (2.3.13). Dissolve 1.0 g in 5 ml of 0.1 M 
hydrochloric acid and dilute to 25 ml with water. The solution 
complies with the limit test for heavy metals, Method A 
(20 ppm).
Sulphated ash (2.3.18). Not more than 0.1 per cent.
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Loss on drying (2.4.19). Not more than 0.5 per cent (for the 
anhydrous form) and between 5.0 per cent to 9.0 per cent (for 
the monohydrate form), determined on 1.0 g by drying in an 
oven at 105° for 1 hour.
Assay. Determine by liquid chromatography (2.4.14).
Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 10.0 ml ofthe solution to 50.0 ml with the 
mobilephase.
Reference solution. A 0.02 per cent w/v solution of caffeine 
IPRS in the mobile phase.

Chromatographic system . :
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), .
mobile phase: a mixture bf 955 volumes of buffer solution 
prepared by dissolving 0.82 g of anhydrous sodium 
acetate in 1000 ml of water, adjusted to pH 4.5 with 
glacial acetic acid, 25 volumes of acetonitrile and 20 
volumes of tetrahydrofuran,

- flow rate: 1 ml per minute,
- spectrophotometer set at 275 nm,
- injection volume: 20 pl.

The retention time of the principal peak is about 10.0 minutes. 

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C8Hi0N4O2.

Storage. Store protected from light and moisture.
Labelling. The label states whether it is anhydrous or 
monohydrate.

Caffeine Citrate Oral Solution
Caffeine Citrate Oral Solution is a solution of caffeine citrate, 
prepared by the interaction of caffeine and citric acid 
mpnohydrate, in a suitable aqueous vehicle.

Caffeine Citrate Oral Solution contains not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
caffeine citrate, CgH10N4O2, C6H8O7. .

Usual strength. 20 mg per ml (equivalent to 10 mg of caffeine 
base).

Identification
A. Iri the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with reference solution (a);

B. It gives reaction (B) of citrates (2.3.1).

Tests
Other tests. Comply with the tests stated under Oral Solution. 

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a quantity of oral solution containing 
50 mg of caffeine to 250.0 ml with water and filter.

Reference solution (a). A 0.02 per cent w/v solution of caffeine 
IPRS in water.
Reference solution (b). A solution containing 0.02 per cent 
w/v of caffeine IPRS and 0.0004 per cent w/v of theophylline 
in water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 4 volumes of tetrahydrofuran, 

5 volumes of acetonitrile and 191 volumes of 0,01 M 
sodium acetate, adjusted to pH 4.5 with glacial acetic 
acid,

- flow rate: 1 ml per minute,
— spectrophotometer set at 275 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to caffeine and 
theophylline is not less than 6.0.

Inject reference solution (a) and the test solution.

Calculate the content of C8H1oN402,C6Hs07 and determining 
the weight per ml (2.4.29) ofthe oral solution.

1 mg of C8H10N4O2 is equivalent to 0.002 g of 
C8H10N4O2,C6H8O7.
Labelling. The label states the quantity of active, ingredient in 
terms of the amount of caffeine citrate and the equivalent 
amount of caffeine.

Calamine
Prepared Calamine
Calamine is Zinc Oxide with a small proportion of ferric oxide. 

Calamine contains not less than 98.0 per cent and not more 
than 100.5 per cent ofZnO, calculated on the ignited basis.

Category . Topical protectant.
Description. A fine, amorphous, impalpable, pink or reddish- 
brown powder.

Identification
A. Shake 1. g with 10 ml of dilute hydrochloric acid and filter, 
the filtrate gives the reactions of zinc salts (2.3.1). 

g. To 1 g add 10 ml of dilute hydrochloric acid, heat to boiling 
and filter. To the filtrate add a few drops of ammonium 
thiocyanate solution', a reddish colour is produced.

Tests
Acid-insoluble substances. Not more than 1 per cent w/w, 
determined by the following method. Dissolve 1.0 g in 25 ml of 
warm dilute hydrochloric acid. If any insoluble residue 
remains, filter, wash with water, dry to constant weight at 
105°, cool and weigh.

Alkaline substances. Digest 1.0 g with 20 ml of warm water, 
filter and add 2 drops of phenolphthalein solution to the 
filtrate. If a red colour is produced, not more than 0.2 ml of 
0.05 Msulphuric acid is required to decolorise it.
Water-soluble dyes. Shake 1.0 g with 10 ml of water and filter; 
the filtrate is colourless. .

Ethanol-soluble dyes. Shake 1.0 g with 10 ml of ethanol 
(90per cent) and filter; the filtrate is colourless.
Arsenic (2.3.10). Dissolve 1.25 g in 15 ml of brominated 
hydrochloric acid AsT, add 45 ml of water and remove the 
excess of bromine with a few drops of stannous chloride 
solution AsT. The resulting solution complies with the limit 
test for arsenic (8 ppm).

Lead. Dissolve 2.0 g in a mixture of 20 ml of water and 5 ml of 
glacial acetic acid, filter and add 0.25 ml of potassium 
chromate solution; the solution remains clear for 5 minutes.
Calcium. Dissolve 0.5 g in a mixture of 10 ml of water and 
2.5 ml of glacial acetic acid by warming on a water-bath, if 
necessary and filter. To 0.5 ml ofthe filtrate, add 15 ml of dilute 
ammonia solution and 2 ml of a 2.5 per cent w/v solution of 
ammonium oxalate and allow to stand for 2 minutes; the 
solution remains clear..
Soluble barium salts. To the remainder of the filtrate obtained 
in the test for Calcium add 2 ml of 1 M sulphuric acid and 
allow to stand for 5 minutes; the solution remains clear.
Chlorides (2.3.12). Dissolve 0.33 g in water with the addition 
of 1 ml of nitric acid and dilute to 30 ml with water. The 
resulting solution complies with the limit test for chlorides 
(750 ppm).
Sulphates (2.3.17). Dissolve 0.025 g in water with the addition 
°f 3 ml of 2 M hydrochloric acid and dilute to 15 ml with 
water, filter. The filtrate complies with the limit test for sulphates 
(0.6 per cent).
Loss on ignition (2.4.20). Not more than 2.0 per cent, 
determined on 2.0 g by igniting to constant weight at a 
temperature not less than 900°.
Microbial contamination (2.2.9). 1.0 g is free from 
Staphylococcus, aureus and Pseudomonas aeruginosa.

Assay. Weigh accurately about 1.5 g and digest with 50.0 ml of 
M sulphuric acid, applying gentle heat until no further 

solution occurs. Filter and wash the residue with hot water 
until the last washing is neutral to litmus paper. To the 
combined filtrate and washings, add 2.5 g of ammonium 
chloride, cool and titrate with 1 M sodium hydroxide using 
methyl orange solution as indicator.

Repeat the operation without the substance under examination. 
The difference between the titrations represents the amount 
of sodium hydroxide required.

1 ml of 0.5 Msulphuric acid is equivalent to 0.04068 g ofZnO.

Storage. Store protected from light and moisture.

Aqueous Calamine Cream
Calamine 40 g
Zinc Oxide 30 g
Liquid Paraffin 200 g
Self-Emulsifying Glyceryl Monostearate 50 g
Cetostearyl Alcohol 40 g
Cetomacrogol 1000 10 g
Phenoxyethanol 5 g
Purified Water, freshly boiled and cooled 625 g

Melt together the Cetostearyl Alcohol and Cetomacrogol 1000, 
stir until cold and dissolve this mixture and the Self-Emulsifying 
Glyceryl Monostearate in the Liquid Paraffin at 60°. Add with 
rapid stirring to a solution of the Phenoxyethanol in 450 g of 
the Purified Water at the same temperature and stir until cold. 
Triturate the Calamine and the Zinc Oxide with the remainder 
of the Purified Water and incorporate in the cream with stirring.

Aqueous Calamine Cream contains not less than 6.30 per cent 
and not more than 7.67 per cent w/w ofZnO.

Identification

The residue obtained in the Assay is yellow when hot and 
white when cool.

Tests

Other tests. Comply with the tests stated under Creams.

Assay. Weigh accurately about 4.0 g. Heat carefully, taking 
care to avoid spurting, until the liquid is completely evaporated 
and the solid is charred. Ignite the residue to constant weight 
at a temperature of not less .than 900°..

Storage. Store at a temperature not exceeding 30°. Do not 
freeze. •....>

Labelling. The label states (1) the concentrations of Calamine 
and Zinc Oxide in the preparation; (2) that the preparation is 
intended for external use only; (3) the storage conditions.
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Calamine
Zinc Oxide
Bentonite
Sodium Citrate
Liquefied Phenol
Glycerin
Purified Water, freshly boiled and 

cooled sufficient to produce

Calamine Lotion
150 g
50 g
30 g

■5 g
5 ml

50 nd

1000 ml

Triturate the Calamine, the Zinc Oxide and the Bentonite with 
a solution of the Sodium Citrate in about 700 ml of Purified 
Water and add the Liquified Phenol, the Glycerin and sufficient 
Purified Water to produce 1000 ml. Calamine Lotion contain 
not less than 18.0 per cent w/v and not more 22.0 per cent 
w/v of zinc oxide, ZnO.

Identification

A. To 2 ml add 2 ml (Aperiodic acid reagent, shake, centrifuge 
and add 0.5 ml ofthe supernatant liquid to 2 ml oiammonical 
silver nitrate solution in a test-tube; a silver mirror is produced 
on the walls of the tube.

B. Mix 2 ml with 50 ml of water, centrifuge and decant the 
supernatant liquid. Suspend the residue in 20 ml of water, add 
1 ml of hydrochloric acid, mix and filter. 5 ml of the filtrate, 
after neutralisation by dropwise addition of 2 M sodium 
hydroxide, gives the reactions of zinc salts (2.3.1).

Tests

Microbial contamination (2.2.9). 1.0 g is free from 
Staphylococcus aureus and Pseudomonas aeruginosa.

Other tests. Comply with the tests stated under Lotions.

Assay. Weigh 0.5 g in a porcelain dish, heat gently over a 
small flame until the base is completely volatilised or charred. 
Increase the heat until all the carbon is removed. Dissolve the 
residue in 10 ml of 2 M acetic acid and add sufficient water to 
produce 50 ml. Keep the solution on water bath for about 10 
minutes. Cool it and to the resulting solution add about 50 mg 
of xylenol orange triturate and sufficient hexamihe to 
produce violet-pink colour. Add a further 2 g of hexamine and 
titrate with 0.05 M disodium edetate until the solution becomes 
yellow.

Calculate the content of ZnO, determining the weight per ml 
(2.4.29) ofthe lotion. .......

1 ml of 0.05 Mdisodium edetate is equivalent to 0.00407 g of 
ZnO.

Storage. Store at a temperature not exceeding 30°. Do not 
freeze. '"-r ■' ' ■■■<

IP 2022

Labelling. The label states (1) the concentrations of Calamine 
and Zinc Oxide in the preparation; (2) that the preparation is 
intended for external use only; (3) that the contents should be 
shaken before use; (4) the conditions under which the 
preparation should be stored.

Calamine Ointment
Calamine 150 g
White Soft Paraffin 850 g

Triturate the calamine with part of the White Soft Paraffin 
until smooth and gradually incorporate the remainder of the 
White Soft Paraffin.

Calamine Ointment contains not less than 13.5 per cent and 
not more than 16.5 per cent w/w of ZnO.

Identification
The residue obtained in the Assay is yellow when hot and 
white when cool.

Tests
Other tests. Comply with the tests stated under Ointments.

Assay. Weigh accurately about 1.0 g. Heat gently until the 
base is completely volatalised or charred. Increase the heat 
until all the carbon is removed and ignite the residue until, 
after further ignition, two successive weighings do not differ 
by more than 0.2 per cent of the weight of the residue.

Storage. Store in well-closed containers, at a temperature not 
exceeding 30°.

Labelling. The label states (1) the concentration of Calamine 
in the preparation; (2) that the preparation is intended for 
external use only; (3) the. storage conditions.

Calcium Dobesilate Monohydrate

C12H10CaO10S3,H2O J Mol Wt. 436.4

Calcium Dobesilate Monohydrate is calcium di(2,5rdihydroxy- 
benzenesulfonate) monohydrate. ;

Calcium Dobesilate Monohydrate contains not less than 99.0 
per cent and not more than 101.0 per cent of C12H10CaOioS2, 
calculated on, the anhydrous basis..
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Category- Indicated in prostatic hypertrophy.
Description, A white to almost white, hygroscopic powder.

Identification
A When examined in the range 210 nm to 350 nm (2.4.7) a 
0 0025 per cent w/v solution shows absorption maxima at 221 
run and 301 nm. Specific absorbance at the absorption maximum 
at 301 nm is 174 to 181.

B. To 5.0 ml of solution A, add a mixture of 1 ml offerric 
chloride solution, 1 ml of 1.0 per cent w/v solution of 
potassium  ferricyanide and 0.1 ml of nitric acid. A blue colour 
and a precipitate are immediately produced.

C. 2 ml of solution A gives reaction (A) of calcium (2.3.1).

Tests
Solution A. A 10.0 per cent w/v solution in carbon dioxide­
free water
Appearance of solution. Solution A is clear (2.4.1) and 
colourless (2.4.1).

pH (2.4.24). 4.5 to 6.0, determined on solution A.
Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Dissolve 0.1 g of the substance under 
examination in 10.0 ml of wafer.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with water. Dilute 1.0 ml of the solution to 10.0 ml with 
water.

Reference solution (b). A solution containing ,0.001. per cent 
w/v, each of, the substance under, examination and dobesilate 
impurity Ain wafer
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
spherical end-capped octadecylsilane bonded to 
porous silica (5 pm),.

- mobile phase: a mixture of 10 volumes of acetonitrile 
and 90 volumes of buffer solution prepared by mixing 
1.2 g of anhydrous sodium dihydrogen phosphate in 
900 ml of wafer, adjusted to pH 6.5 with disodium 
hydrogen phosphate solution and dilute to 1000 ml with 
water. ' ■ '

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Name Relative Correction
______________________ retention time_____ factor
Dobesilate (Retention time:
about 6 minutes) 1.0 t ' —
Dobesilate impurity A1 1.7 - 0.6

hydroquinone.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to dobesilate and dobesilate 
impurity A is not less than 8.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with test solution, the 
area of the peak due to dobesilate impurity A is not more, than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent). The area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1.33 g complies with the limit test for 
heavy metals, method B (15 ppm).

Iron (2.3.14). 10 ml of solution A complies with the limit test 
for iron (10 ppm), using 1.0 ml of iron standard solution 
(10 ppm).

Water (2.3.43). 4.0 to 6.0 per cent, determined on 0.5 g.,'

Assay. Dissolve 0.2 g in a mixture of 10 ml of water and4Q ml 
of dilute sulphuric acid. HtixeAe with 0.1 M cerium, sulphate, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 Mcerium sulphate is equivalent to 0.01045 g of 
Cl2H10CaOJ0S2.

Storage. Store protected from light and moisture.

Calcium Stearate
Octadecanoic acid, calcium salt

Calcium Stearate, is a compound of calcium with a mixture 
of solid organic acids obtained from fats and consists chiefly 
of variable proportions of calcium stearate and calcium 
palmitate.

Calcium Stearate contains the equivalent of not less than 9.0 
per cent and not more than 10.5: per cent of calcium oxide 
(CaO). Stearic acid in the fatty acid fraction is not less than 
40.0 per cent and sum of stearic acid and palmitic acid in the 
fatty acid fraction is not less than 90.0 per cent.

Category. Pharmaceutical aid.

Description. A white or almost white powder.

1717

https://nhathuocngocanh.com/



CALCIUM STEARATE IP 2022

Identification

A. Heat I g with a mixture of 25. ml of water and 5 ml of 
hydrochloric acid', fatty acids are liberated and appear as an 
oily layer floating on the surface of the liquid. The water layer 
gives the tests for calcium (2.3.1).

B. Mix 25 g with 200 ml of hot water, add 60 ml of 2 M sulphuric 
acid, and heat the mixture, with frequent stirring, until the 
separated fatty acid layer is clear. Wash the, fatty acids with 
boiling water until free from sulphate, collect them in a small 

; beaker, and warm on a steam bath until the water has separated 
and the fatty acids are clear. Allow the acids to cool, pour off 
the water layer, melt the acids, filter into a dry beaker, and dry 
at 105° for 20 minutes; the fatty acids so obtained congeal at 
a temperature not below 54° (2.4.10).

Tests

Compositions of fatty acids. Determine by gas chromatography 
(2.4.13).

Test solution. Dissolve 0.1 g of the substance under 
examination in 5 ml of boron trifluoride- methanol solution. 
Boil under a reflux condenser for 10 minutes. Add 4 ml of 
heptane through the condenser. Boil under a reflux condenser 
for 10 minutes. Allow to cool. Add 20 ml of a saturated sodium 
chloride solution. Shake and allow the layers to separate. 
Remove about 2 ml of the organic layer and dry over 0.2 g of 
anhydrous sodium sulphate. Dilute 1.0 ml of the'solution to 
10.0 ml with heptane.

Reference solution. Dissolve 50.0 mg, each of, palmitic acid 
IPRS and stearic acid IPRS in 5 ml of boron trifluoride­
methanol solution. Boil under a reflux condenser for 
10 minutes. Add 4 ml of heptane through the condenser. Boil 
under a reflux condenser for 10 minutes. Allow to cool. Add 
20 ml of a saturated sodium chloride solution. Shake and 
allow the layers to separate. Remove about 2 ml ofthe organic 
layer and dry over 0.2 g of anhydrous sodium sulphate. Dilute 
1.0 ml of the solution to 10.0 ml with heptane.

Chromatographic system
- a capillary column 30 m x 0.32 mm, packed with fused 

silica coated with macrogol 20000 (film thickness 0.5 
pm);

- temperature:
column ■ ■ time temperature

(min) n ■
■ 0-2 ■ 70

2-36 . 70-240
•36-41 240 ■

- Inlet port at 220° and detector at 260°,
- flame ionization detector,
- flowrate:2.4mlperminuteusingnitrogenascarriefgas. 
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The relative retention time with reference to methyl stearate 
for methyl palmitate is about 0.88.

Inject 1 pl of the reference solution. The test is not valid unless 
the resolution between the peaks due to methyl stearate and 
methyl palmitate is not less than 5.0.

Inject the reference solution and the test solution.

Calculate the content of palmitic acid and stearic acid.

Heavy metals (2.3.13).Place 2.5 g in a porcelain dish, place a 
500 mg portion in a second dish to provide the control, and to 
each add 5 ml of a 1 in 4 solution of magnesium nitrate in 
alcohol. Cover the dishes with 7.5 cm short-stem funnels so 
that the stems are straight up. Heat on a hot plate at low heat 
for 30 minutes, then heat at medium heat for 30 minutes, and 
cool. Remove the funnels, add 2 ml of standard lead solution 
(20 ppm Pb) to the control, and heat each dish over a suitable 
burner until most of the carbon is burned off. Cool, add 10 ml 
of nitric acid, and transfer the solutions into 250 ml beakers. 
Add 5 ml of 70 per cent perchloric acid, cautiously evaporate 
to dryness, add 2 ml of hydrochloric acid to the residues, and 
wash down the insides of the beakers with water. Evaporate 
carefully to dryness again, swirling near the dry point to avoid 
spattering. Repeat the hydrochloric acid treatment, then cool, 
.and dissolve the residues in about 10 ml of water. To each 
solution add 1 drop of phenolphthalein solution and add 
sodium hydroxide solution until the solutions just turn pink, 
then add 3 M hydrochloric acid until the solutions become 
colourless. Add 1 ml of 1Macetic acid and a small amount of 
charcoal to each solution, and filter through filter paper into 
50 ml Nessler cylinders. Wash with water, dilute with water to 
40 ml, add 1.2 ml of thioacetamide reagent and 2 ml ofpH 3.5 
acetate buffer to each tube, and allow to stand for 5 minutes; 
the color of the test solution does not exceed that of the 
control (10ppm Pb).

Loss on drying (2.4.19). Not more than 4.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Boil about 1.2 g accurately weighed, with 50 ml of 1M 
sulphuric acid for about 3 hours using a watch glass cover to 
avoid splattering, or until the separated fatty acid layer is 
clear, adding water, if necessary to maintain the original volume. 
[Note-Stirring may be helpful in obtaining a clear layer and 
decreasing extraction time.] Cool,, filter, .and wash the filter 
and the flask thoroughly with water until the last washing is 
not acid to litmus. Neutralize the filtrate with 1 M sodium 
hydroxide to litmus. While stirring, preferably with a magnetic 
stirrer, titrate with 0.05 Mdisodium edetate as follows. Add 
about 30 ml from a 50-ml burette, then add 1 ml of 7 M sodium 
hydroxide and 300 mg of hydroxy naphthol blue, and continue 
the titration to a blue end-point.
1 ml of 0.05 Mdisodium edetate is equivalent to 0.002804 g of 
calcium oxide.
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Candesartan Cilexetil

Mol. Wt. 610.7

Candesartan Cilexetil is (±)-l-Hydroxyethyl 2-ethoxy-l-[p-(o- 
ltf-tetrazol-5-yIphenyl)benzyl]-7-benzimidazolecarboxylate, 
cyclohexyl carbonate (ester).

Candesartan Cilexetil contains not less than 98.7 per cent and 
not more than 101.0 per cent of C33H34N6O6, calculated on 
anhydrous basis.

Category. Antihypertensive.

Production
As Nitrosamines are classified as probable human carcinogens, 
their presence in candesartan cilexetil should be avoided or 
limited as much as possible. For this reason, manufacturers 
of candesartan cilexetil for human use are expected to perform 
an assessment of the risk of A-nitrosaminc formation and 
contamination during their manufacturing process; if this 
assessment identifies a potential risk, the manufacturing 
process should be modified to minimise contamination and a 
control strategy implemented to detect and control N- 
nitrosamine impurities in candesartan1 cilexetil. The general 
chapter 5.1 L Nitrosamine Impurities is available to assist 
manufacturers.

Description. A white to off-white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with candesartan 
cilexetil IPRS or with the reference spectrum of candesartan 
cilexetil,
B. In the Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the principal peak in the chromatogram obtained with reference 
solution (b). ....

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).
Solvent mixture. 60 volumes of acetonitrile and 40 volumes 
°f Water.

Test solution. Dissolve 20 mg. of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.
Reference solution (a). A solution containing 0.004 per cent 
w/v of candesartan cilexetil IPRS and 0.0125 per cent w/v of 
acenaphthene in the solvent mixture.
Reference solution (b). A 0.0004 per cent w/v solution of 
candesartan cilexetil IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 3.9 mm, packed with 
octadecylsilane bonded to porous silica (4 pm),

- mobile phase: A. a mixture of 57 volumes of acetonitrile, 
1 volume of glacial acetic acid and 43 volumes of water.

B. a mixture of 90 volumes of acetonitrile
1 volume of glacial acetic acid and 10 volumes of water.

- a gradient programme using the conditions given below, 
- flow rate: 0.8 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
30 0 100
31 100 0
40 100 0

'Ethyl l-{[2-(I/f-tetrazol-5-yl) biphenyl-4-yI]methyl)-2-ethoxy- 
benzimidazole-7-carboxylate, .

Name Relative 
retention time

Ethyl candesartan A1 0.4
Desethyl candesartan cilexetil B2 0.5
Candesartan Cilexetil 1.0
N2-Ethyl candesartan cilexetil C3 2.0

2±l-(Cyclohexyloxycarbonyloxy)ethyl l-{[2-(177 -tetrazol-5-yl) 
biphenyl-4-yl]methyl}-2-oxobenzimidazole-7-carboxylate.
3±1-(Cyclohexyloxycarbonyloxy) ethyl 2-ethoxy-l-{[2-(A,,-ethyl- 
tetrazol-5-yl) biphenyl-4-yl]methyl} benzimidazole-7-carboxyIate.

[NOTE —The mobile phase used for testing system suitability 
is 100 per cent mobile phase A in an isocratic mode]. 
Inject reference solution (a) and (b). The test is not valid unless 
the resolution between candesartan cilexetil and acenaphthene 
is not less than 5.0 for reference solution (a) and the tailing 
factor is not more than 1.5 and the relative standard deviation 
for replicate injections is not more than 3.0 per cent for 
reference solution (b).
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to ethyl candesartan and N2 Ethyl candesartan 
cilexetil, each is not more than 0.2 times the area ofthe principal 
peak in the chromatogram obtained with the reference solution 
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(b) (0.2 per cent), the area of any peak due to desethyl 
candesartan cilexetil is not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). The area of any other secondary 
peak is not more than 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) (0.1 
per cent). The sum of the areas of all secondary peaks is not 
more than 0.6 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.6 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 0.3 per cent, determined on 1 g.

Assay. Dissolve 0.85 g in a 100 ml Qi glacial acetic acid. 
Titrate with 0.1Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.06107 g of

Storage. Store protected from moisture and at a temperature 
not exceeding 30°.

Candesartan Cilexetil Tablets
Candesartan Cilexetil Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
candesartan cilexetil C33H34N6O6.
Usual strengths. 4 mg; 8 mg; 16 mg.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.
B. When examined in the range of 200 to 400 nm (2.4.7), a 0.08 
per cent w/v solution in a mixture of 70 volumes of acetonitrile 
and 30 volumes of -water shows an absorption maxima and 
minima as that of reference solution prepared in the similar 
manner as test solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.35 per cent w/v solution of polysorbate 
20 in 0.05 Mphosphate buffer pH 6.5.
Speed and time. 50 rpm and 45 minutes.
Withdraw a suitable volume of the medium and filter.
Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. :. . ; .

Reference solution. A 0.045 per cent w/v solution of 
candesartan cilexetil IPRS in acetonitrile. Dilute 1.0 ml of 
the solution to 100.0 ml with the dissolution medium.

Chromatographic system
- a stainless steel column 15 cm * 4.6 mm, packed wi^ 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of acetonitrile 

0.1 volume of trifluoroacetic acid and 45 volumes of 
water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm, 
- injection volume: 50 pl.

Inject the reference solution and the test solution.

Q. Not less than 80 per cent of the stated amount of 
C33H34N6O6.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg of candesartan cilexetil with 30 ml 
of acetonitrile and ultrasound for 15 minutes with intermittent 
shaking in cold water and dilute to 50.0 ml with acetonitrile 
and filter.

Reference solution (a). A solution containing 0.005 per cent 
w/v, each1 of, candesartan cilexetil impurity A IPRS, 
candesartan cilexetil impurity B IPRS, candesartan cilexetil 
impurity D IPRS and candesartan cilexetil impurity F IPRS 
in acetonitrile.

Reference solution (b). A 0.01, per cent w/v solution of 
candesartan cil'exetil IPRS in acetonitrile.

Reference solution (c). A 0.05 per cent w/v solution of 
candesartan cilexetil impurity G IPRS ip methanol.

Reference solution (d). Dilute 3.0 ml of reference solution (a), 
1.0 ml each of reference solution (b) and(c) to 100.0 ml with 
acetonitrile.

Reference solution (e). Dilute 1.0 ml of reference solution (b) 
to 100.0 ml with acetonitrile.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 pm), 
mobile phase: A. a mixture of 10 volumes of acetonitrile, 
0.1 volume of trifluoroacetic acid and 90 volumes of 
water,

B. a mixture of 90 volumes of acetonitrile,~ 
0.1 volume of trifluoroacetic acid and 10 volumes oi 
water,

- a gradientprogramme using the conditions given below 
- flow rate: 1 ml per minute,
- .. spectrophotometer set at.254 nm,
— injection volume: 10 pl.
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Time Mobile phase A Mobile phase B Uniformity of content. Complies with the test stated under
(in min.) (per cent v/v) (per cent v/v) Tablets.

0 65 35 Determine by liquid chromatography (2.4.14), as described
30 5 ■ 95 under Assay using the following solutions.
45 5 95 Test solution. Disperse 1 tablet with sufficient quantity of the
50 65 35 solvent mixture with the aid of the ultrasound to obtain a
55 65 35 solution containing 0.04 per cent w/v of candesartan cilexetil.

U-{[2'-(lH -Tetr.azol-5-yl)biphenyl-4-yl]methyl}- 2-ethoxy- 
betizimidazole-7-carboxylic acid,
;Ethyl 1 -{[2'-(l/7 -tetrazoI-5-yl)biphenyl-4-yl]methyl}-2-ethoxybenzi- 
midazole-7-carboxylate,
’l-(Cyclohexyloxycarbonyloxy)ethyl 1 -{[2'-( IH -tetrazol-5-yl) 
biphenyl-4-yl]methyl}-2-hydroxybenzimidazole-7-carboxylate, 
4l-{[(Cyclohexyloxy)carbonyl]oxy}ethyI3-({2'-(2~ethyl-12Ltetrazol- 
5-yl)-£ 1,1 r-b iphenyl]-4-yI} me thy l)-2-oxo-2,3 -dihydro -1H- 
benzimidazole-4-carboxylate,
il-(Cyclohexyloxycarbonyloxy)ethyl2-ethoxy-l-{[2'-(2-ethyltetrazol- 
5-yl)biphenyL4-yl]methyl}benzimidazole-7-carboxylate.613-0- 
decladinosylazithromycin, ■ ■ . ,

"It is a Process related impurity not included in total impurities.

Sne”- Relative Correction
retention time factor

Candesartan Cilexetil impurity G1 0.17 0.8
Candesartan Cilexetil impurity A2* 0.46 0.9
Candesartan Cilexetil impurity B3 0.77 —
Candesartan Cilexetil 1.0 —

Candesartan Cilexetil impurity D4 1.15 —
Candesartan Cilexetil impurity F5 1.47 1.1

Inject reference solution (d) and (e). The test is not valid unless 
the resolution between candesartan cilexetil impurity B and 
candesartan cilexetil peaks is not less than 5.0 with reference 
solution (d), the tailing factor is not more than 2.0 and the 
relative standard deviation is not more than 10 per cent with 
reference solution (e).
Inject reference solution (e) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to candesartan cilexetil impurity G is not more than 
10 times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (1.0 per cent), the area of 
any peak due to' candesartan cilexetil impurity B and F, each is 
not more than 15 times the area of the principal peak in the 
chromatogram obtained with reference solution (e) (1.5 per 
cent), the area of any peak due to candesartan cilexetil impurity 
D is not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (e) (0.5 per 
cent). The area of any other secondary peak is not more than 
twice the area of the principal peak in the chromatogram 
obtained reference solution (e) (0.2 per cent) and the sum of 
areas of all the secondary peaks is not more, than 
40 times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (4.0 per cent).

Reference solution, A 0.04 per cent w/v solution of 
candesartan cilexetil IPRS in the solvent mixture.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14),

Solvent mixture. 70 volumes of acetonitrile and 30 volumes 
of water

Test solution. Weigh and powder 20 tablets. Disperse, a 
quantity of powder containing 20 mg of Candesartan Cilexitil 
in about 20 ml ofthe solvent mixture with the aid of ultrasound 
for 25 minutes with intermittent shaking. Allow to cool and 
dilute to 25.0 ml with the solvent mixture and filter.

Reference solution. A 0.08 per cent w/v solution of 
candesartan cilexetil IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of acetonitrile, 

0.1 volume of trifluoroacetic acid and 45 volumes of 
water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 282 nm,
- injection volume: 10 pl.

Inject the reference solution. The test, is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0. per cent.

Inject the reference solution and the test solution.

Calculate the content of C33H34N6O6.

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°.

Candesartan Cilexetil and 
Hydrochlorothiazide Tablets
Candesartan Cilexetil and Hydrochlorothiazide Tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
stated amount of candesartan cilexetil, C33H34N6O6 and 
hydrochlorothiazide, C7H8C1N3O4S2.

Usual strength. Candesartan Cilexetil, 16 mg and 
Hydrochlorothiazide, 12.5 mg.
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Identification
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with reference solution (c).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of a 0.35 per cent w/v polysorbate 20 in 
0.05 Mphosphate buffer pH 6.5.
Speed and Time: 50 rpm and 45 minutes.
Withdraw a suitable volume of the medium and filter.
Determine by liquid chromatography (2.4.14),
Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.
Reference solution (a). A 0.072 per cent w/v solution of 
candesartan cilexetil IPRS in acetonitrile.

Reference solution (b). A 0.028 per cent w/v solution of 
hydrochlorothiazide IPRS in acetonitrile.

Reference solution (c). Dilute suitable volume of reference 
solution (a) and reference solution (b) in the dissolution 
medium to obtain a solution having similar concentration to 
that of the test solution.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

- sample temperature: 10°,
- mobile phase: A. a mixture of 10 volumes of acetonitrile, 

90 volumes of water and 0.1 volume of trifluoroacetic 
acid,

B. a mixture of 90 volumes of acetonitrile, 

Calculate the content of C33H34N6O6 and C7H3C1N3O4S2 in the 
medium.
Q. Not less than 80 per cent each of the stated amount of 
C33H34N6O6 and C7H8C1N3O4S2.
Related substances. Determine by liquid chromatography 
(2.4.14),
Solvent mixture A. 70 volumes of acetonitrile and 30 volumes 
of water.
Solvent mixture B. 50 volumes of acetonitrile and 5 0 volumes 
of water.
Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 7 5 mg of Candesartan Cilexetil 
in 30 ml of solvent mixture A with the aid of ultrasound for 20 
minutes with intermittent shaking in cold water and dilute to 
50.0 ml with solvent mixture A.
Reference solution (a). A solution containing 0.005 per cent 
w/v, each of, benzothiadiazine related compound A IPRS, 
hydrochlorothiazide IPRS and 0.01 per cent w/v of 
chlorothiazide IPRS in solvent mixture B. Dilute 5.0 ml ofthe 
solution to 100.0 ml with solvent mixture A.
Reference solution (b). A solution containing 0.16 per cent 
w/v of candesartan cilexetil IPRS and 0.06 per cent w/v of 
hydrochlorothiazide IPRS in solvent mixture A. Dilute 1.0 ml 
of the solution to 200.0 ml with solvent mixture A.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

- column temperature: 35°,
- mobile phase: A. a mixture of 10 volumes of acetonitrile, 

90 volumes of water and 0.1 volume of trifluoroacetic 
acid,

I

B. amixture of 90 volumes of acetonitrile,
10 volumes of water and 0.1 volume of trifluoroacetic
acid,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 264 nm,
- injection volume: 50 pf

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20
3 80 . 20
5 30 70
10 30 ' 70 .
13 80 20
16 80 ■ 20

Inject reference solution (c). The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for both the peaks is not more than 2.0 per cent.
Inject reference solution (c) and the test solution.

1722.

10. volumes of water and 0.1 volume of trifluoroacetic 
acid,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 10 pl.

62 95 5
70 • 95 5

Time Mobile phase A . Mobile phase B ।
(in min.) (per cent v/v) (per cent v/v)

0 95 5 $
8 95 5

■ 15 - . 60 40
20 60 / 40
30 •40 60 1
35, 30 . • 70
45 20:. . 80
50 0 100
60 0 . 100 i
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1I H-Tetrazol-5-yl)biphenyl-4-yl] methyl}-2-ethoxy* 
benzimidazole-7-carboxylic acid,
•’Ethyl 1,-{[2'-( I//-tetrazpl-5-yl)biphenyI-4-yl]  methyl}-2-ethoxybenzi- 
midazo[e-7-carboxylate,
'Process related impurity not included in Total impurities,
M-Amino-6-chloro-l,3-benzenedisulfonamide,
<6-Chloro-2-7/-1,2,4-benzothiadiazine-7-sulfonamide-l-l-dioxide,
U-CCyclohexyloxycarbonyloxylethyl-l - {[2'-(lH-tetrazol-5-yl) 
biphenyl-4-y!]methyl}-2-hydroxybenzimidazole-7-carboxylate, 
4l-{[(Cyclohexyloxycarbonyloxy)carbonyI]pxyethyl 3-{[2'-(2-ethyl- 
2/Ltetrzol-5-yl)biphenyl-4-yI]nietliyl}-2-oxo-2,3-dihydro-1H- 
benzimidazole-4-carbdxylate,
7L(Cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-l-{[2'-(2-ethyltetra- 
zol-5-yl)biphenyl-4-yl] methyl} benzimidazole-7-carboxyIate.

Relative 
retention time

Correction 
factor

^j^LTilexetil related 

compound G1 0.51 0.90

Candesartan cilexetil related 
compound A2 0.73 —

genzothiadiazine 
related compound A3 0.75 0.87

Chlorothiazide4 0.85 2.08

Candesartan cilexetil related 
compound B5 0.89 1.11

Candesartan cilexetil 1.00

Candesartan cilexetil related 
compound D6 1.06 1.10

Candesartan cilexetil related 
compound F7 124 1.20

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks corresponding to 
benzothiadiazine related compound A and chlorothiazide is 
not less than 1.5, chlorothiazide and hydrochlorothiazide is 
not less than 1.5 in the chromatogram obtained with reference 
solution (a). The tailing factor is not more than 2.0 and the 
relative standard deviation for replicate injection is not more 
than 10.0 per cent for both candesartan cilexetil and 
hydrochlorothiazide peaks in the chromatogram obtained with 
reference solution (b).

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to candesartan cilexetil related compound G is not 
wore than 1.9 times the area ofthe candesartan cilexetil peak 
w the chromatogram obtained with reference solution (b) 
(1-0 per cent), the area of any peak due to benzothiadiazine 
related compound A is not more than 5 times the area of the 
hydrochlorothiazide peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent), the area ofany peak due 
t0 chlorothiazide is not more than 2.5 times the. area of the 

hydrochlorothiazide peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent), the area of any peak due 
to candesartan cilexetil related compound B is not more than 
3.28 times the area of the candesartan cilexetil peak in the 
chromatogram obtained with reference solution (b) 
(1.75 per cent), the area of any peak due to candesartan cilexetil 
related compound D is not more than 0.94 times the area ofthe 
candesartan cilexetil peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent), the area of any peak due 
to candesartan cilexetil related compound F is not more than 
2.82 times the area of the candesartan cilexetil peak in the 
chromatogram obtained with reference solution (b) (1.5 per 
cent), the area of any other secondary peak is not more than 
0.38 times the area of the candesartan cilexetil peak in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 7.5 times the area of the candesartan cilexetil peak 
in the chromatogram obtained with reference solution (b) 
(4.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14),

Solvent mixture. 70 volumes of acetonitrile and 30 volumes 
of water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 32 mg of Candesartan Cilexetil in the 
solvent mixture with the aid of ultrasound for about 25 minutes 
with intermediate shaking and dilute to 100.0 ml with the solvent 
mixture.

Reference solution (a). A 0.32 per cent w/v solution of 
candesartan cilexetil IPRS in the solvent mixture.

Reference solution (b). A 0.125 per cent w/v solution of 
hydrochlorothiazide IPRS in the solvent mixture.

Reference solution (c). Dilute a suitable volume of reference 
solution (a) and reference solution (b) in the solvent mixture 
to obtain a solution having similar concentration to that ofthe 
test solution.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 10 volumes of acetonitrile, 

90 volumes of water and 0.1 volume of trifluoroacetic 
acid,

B. amixture of 90 volumes of acetonitrile, 
10 volumes of water and 0.1 volume of trifluoroacetic 
acid,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,

■ — . spectrophotometer set at 282 nm,
— injection volume: 10 pl.
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Time Mobile phase A Mobile phase E
(in min.) (per cent v/v) (per cent v/v)

o 90 10
4 90 10
6 30 70 .
15 30 70
17 90 . 10 .
20 90 10

Inject reference solution (c). The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for both the components.

Inject reference solution (c) and the test solution.

Calculate the content of C33H34N6O6 and C7H8C1N3O4S2 in the 
tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Capecitabine

C1SH22FN3O6 Mol. Wt359.4

Capecitabine is 5'-deoxy-5-fluoro-A-[(pentyloxy)carbonyl] 
cytidine.

Capecitabine contains not less than 98.0 per cent and not 
more than 102.0 per cent of C15H22FN3O6i calculated on the 
anhydrous basis.
Category. Anticancer.

Description. Awhite to off-white crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with capecitabine 
IPRS or with the reference spectrum of capecitabine.
B. In the Assay, the retention time of principal peak in the 
chromatogram obtained with the test solution corresponds to 

..... .....................................       ^2022

the peak in the chromatogram obtained with the refere^ 
solution.

Tests
Specific optical rotation (2.4.22). + 96° to +100°, determine 
on 1.0 per cent w/v solution in methanol, at 20°.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than 1.0 per cent the area of 
the principal peak. The sum of all the secondary peaks is not 
more than 2.0 per cent the area of the principal peak.

Heavy metals (2.3.13). 1.0 g of complies with the limit test for 
heavy metals, Method B (20 ppm).
Sulphated ash (2.3.18); Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.3 per cent, determined on 0.5 g.
Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of water, 35 volumes of methanol 
and 5 volumes of acetonitrile.

Test solution. Dissolve about 60 mg of the substance under 
examination in 100.0 ml of the solvent mixture.
Reference solution. A 0.06 per cent w/v solution of 
capecitabine IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asInertsilODS-3),

- column temperature: 40°,
- sample temperature. 5°,
- mobile phase: A. a mixture of 60 volumes of 0.1 per cent 

v/v solution of acetic acid, 35 volumes of methanol 
and 5 volumes of acetonitrile,

B. a mixture of 80 volumes of methanol, 
15 volumes of 0.1 per cent v/v solution of acetic acid 
and 5 volumes of acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 250 nm,
- injection volume: 10 pl.

Mobile phase BTime Mobile phase A
(in min) (per cent v/v). (per cent v/v)

0 100 0
5 ioo; 0

20 49 51

30 49 ’ ' 5i

31 100 0
40 100 0
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the reference solution. The test is not valid unless the 
ln] . factor is not more than 1.5 and the relative standard 

for replicate injections is not more than2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C15H22FN3O6.

Storage. Store protected from moisture.

Capecitabine Tablets
Capecitabine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
capecitabine, C]5H22FN3O6.

Usual strength. 500 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml ofphosphate buffer pH 6.8, 
Speed and time. 50 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve an accurately weighed quantity 
of capecitabine IPRS in the mobile phase and dilute with 
dissolution medium to obtain a solution having a known 
concentration similar to the test solution.

Use chromatographic system as described under Assay.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci5H22FN3O6.
Q- Not less than 80 per cent of the stated amount of
C!sH?2FN;O6. '

Related substances. Determine by liquid, chromatography 
(2.4.14).

?est solution. Disperse a quantity of powdered tablets 
containing about 100 mg of Capecitabine in the. mobile phase, 

CAPECITABINE TABLETS

sonicate for 30 minutes and dilute to 100.0 ml with the mobile 
phase.

Reference solution. A 0.001 per cent w/v solution of 
capecitabine IPRS in the mobile phase.

Use chromatographic system as described under Assay.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (1.0 
per cent) and the sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution 
(2.0 per cent).

Other tests. Comply with the tests stated in the Tablets.

Assay. Determine by liquid chromatography (2.4.14). .

Test solution. Weigh and poder 20 tablets. Disperse a quantity 
of powder containing about 100 mg of Capecitabine in the 
mobile phase, sonicate for 30 minutes and dilute to 100.0 ml 
with the mobile phase. Dilute 5.0 ml ofthe solution to 50.0 ml 
with the mobile phase.

Reference solution. A 0.01 per cent w/v solution of 
capecitabine IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
YMC-pack),

- mobilephase: amixtureof 60 volumes of a buffer solution 
prepared by dissolving 2.5 g of ammonium acetate in 
1000 ml of water, adjusted to pH 4.5 with trifluoroacetic 
acid, 20 volumes of acetonitrile, and 20 volumes of 
methanol,

- flow rate: 1 mlperminute,
- spectrophotometer set at 240 nm, ,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
theoretical plates are not less than 2000, the tailing factor is 
not more than 2.0 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci5H22FN3O6.

Storage. Store at a temperature not exceeding 30°.

Labelling. The label states the strength in terms of the amount 
of Capecitabine.
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Capreomycin Sulphate

Capreomycin 1A (free base)
C25H,;N,4O8 Mol. Wt. 668.71

Capreomycin 1A is 3,6-Diamino-M-({(21S',5.S’,lkS',155'.Z)-!5~ 
amino-2-(iiydroxymethyl)-H-|(//)-iminohexahydropyrimidinM- 
y 1] -3,6,9,12,16-pentaoxo-8-(ureidomethylene)-1,4,7,10,13- 
pentaazacydohexadecan-5-yl} methyljhexanamide.

Capreomycin IB (free base)
C25H44Nl4O7 Mol. Wt. 652.71

Capreomycin IB is 3,.6-Diamino-A-({(2S,55,llS,15S,2)-15.- 
amino-2-(hydroxymethyl)-1 l-[(/?)-iminohexahydropyrimidin-4- 
yl]-3,6,9,12,16-pentaoxo-8-(ureidomethylene)-1,4,7,10,13- 
pentaazacyclohexadecan-5 -yl} methyljhexanamide.

Capreomycin Sulphate is the disulphate salt of capreomycin, 
a polypeptide mixture produced by the growth of Streptomyces 
capreolus, suitable for parenteral use.

It has a potency equivalent to not less than 700 pg and not 
more than 1050 pg of capreomycin per mg.

Category. Antituberculosis.

Description. A white or almost white powder.

Identification

A. In the Capreomycin 1 content, the principal peaks in the 
chromatogram obtained with the test solution correspond to 
the peaks in the chromatogram obtained with the reference 
solution.

B. It gives reaction A of sulphates (2.3.1).

Tests

Appearance of solution. A 10.0 per cent w/v solution in water 
is clear (2.4.1), when examined immediately after preparation. 

pH (2.4.24). 4.5 to 7.5, determined in a 3.0 per cent w/v solution. 

Capreomycin I content. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25.0 mg of the substance under 
examination in 100.0 ml of water.

Reference solution. A 0.025 per cent w/v solution of 
capreomycin sulphate IPRS in water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (5 pm) (Such as Spherisorb CN),

- mobile phase: 55 volumes of the solution prepared by 
dissolving 0.5 g of ammonium bisulphate in 1000 ml of 
water, filter and 45 volumes of methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 268 nm,
- injection volume: 20 pl.

The relative retention time with reference to capreomycin IB 
for capreomycin 1A is 0.85.

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is at least 1.5 and 
the tailing factor is not more than 3.5 for both the peaks.

In the chromatogram obtained with the test solution, the sum 
of the areas of the two principal peaks, due to capreomycins 
1A and IB, is not less than 90 per cent of the total areas of all 
the peaks.

Sulphated ash (2.3.18). Not more than 3.0 per cent.

Loss on drying (2.4.19). Not more than 10.0 per cent, determined 
on 0.1 g by drying in an oven for 4 hours at 100° at a pressure 
not exceeding 0.7 kPa.

Assay. Determine by the microbiological assay of antibiotics 
(2.2.10).

Caproemycin Sulphate intended for use in the manufacture 
of parenteral preparations complies with the following 
additional requirements.

Bacterial endotoxins (2.2.3). Not more than 0.35 Endotoxin 
Unit per mg of capreomycin.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture.

Capreomycin Injection
Capreomycin Injection is a sterile material consisting of 
Capreomycin Sulphate with or without auxiliary agents. It is 
filled in a sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use: 
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fhe constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
parenteral Preparations (Injections).

Usual strength. 1 g.

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Capreomycin injection contains an amount of Capreomycin 
Sulphate equivalent to not less than 90.0 per cent and not 
more than 115.0 per cent ofthe stated amount of capreomycin.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(powders for Injection) and with the following requirements.

Identification

A. In the Capreomycin 1 content, the principal peaks in the 
chromatogram obtained with the test solution correspond to 
the peaks in the chromatogram obtained with the reference 
solution.

B. It gives reaction A of sulphates (2.3.1).

Tests

Appearance of solution. A10.0 per cent w/v solution in water 
is clear (2.4.1), when examined immediately after preparation.

pH (2.4.24). 4.5 to 7.5, determined in a 3.0 per cent w/v solution.

Capreomycin I content. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve a quantity ofthe injection containing 
about 25 mg of capreomycin in 100 ml of water.

Reference solution. A 0.025 per cent w/v solution of 
capreomycin sulphate IPRS in water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (5 pm) (Such as Spherisprb CN),

■ - mobile phase: a mixture of 55 volumes of a solution 
prepared by dissolving 0.5 g of ammonium bisulphate 
in 1000 ml of water, filtered and 45 volumes of methanol,

- flow rate: 1.5 ml per minute,
~ spectrophotometer set at 268 nm,
■ ■ injection volume: 20 pl.

he relative retention time with reference to capreomycin IB for 
capreomycin 1A is 0.85.

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is at least 1.5 and 
the tailing factor is not more than 3.5 for both the peaks.

In the chromatogram obtained with the test solution, the sum 
of the areas of the two principal peaks, due to capreomycins 
1A and IB, is not less than 90 per cent of the total areas of all 
the peaks.

Bacterial endotoxins (2.2.3). Not more than 0.35 Endotoxin 
Unit per mg of capreomycin.

Loss on drying (2.4.19). Not more than 10.0 per cent, determined 
on 0.1 g by drying in an oven at 100°at apressure not exceeding 
0.7 kPa for 4 hours.

Assay. Determine by the microbiological assay of antibiotics 
(2.2.10).

Storage. Store protected from moisture, at a temperature not 
exceeding 25°.

Labelling. The label states the quantity of Capreomycin 
Sulphate in terms of the equivalent amount of capreomycin.

Captopril

C9H15NO3S Mol. Wt 217.3

Captopril is 1 -[(2S)-3-mercapto-2-methylpropionyl]- 
L-proline.

Captopril contains not less than 97.5 per cent and not more 
than 102.0 per cent of CUljNCfS. calculated on the dried 
basis.

Category. Antihypertensive.

Description. A white to off-white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with captopril IPRS 
or with the reference spectrum of captopril.

B. Complies with the test for Specific optical rotation.

C. Melting range (2.4.21) 104° to 110°.

Tests

Specific optical rotation (2,4.22),-134° to -125°, determined 
in a 1.0 per cent w/v solution in ethanol.
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Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50.0 mg of the substance under 
examination in 100.0 ml ofthe mobile phase.

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (bf Dissolve 10.0 mg ofthe substance 
under examination in the mobile phase, add 0.25 ml of 0. 05 M 
iodine and dilute to 100.0 ml with the mobile phase. Dilute 10 
ml of the solution to 100 ml with the mobile phase.

Chromatographic system
■ a stainless steel column 12.5 cm x 4.0 mm packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 0.05 volume of 

orthophosphoric acid, 50 volumes of methanol and 50 
volumes of water,

- flow rate: 1 ml per minute,
- - spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject reference solution (b). The chromatogram shows three 
peaks. The test is not valid unless the resolution between the 
last 2 eluting peaks is not less than 2.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram three times the retention time of the principal 
peak. In the chromatogram obtained with test solution, the 
area of any secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent) and sum of areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (2.0 per cent). Ignore any peak with an area less than 0.1 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent). Ignore any 
peak with a retention time less than 1.4 minutes.

Heavy metals (2.3.13). 0.66 g complies with the limit test for 
heavy metals, Method B (30 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° at apressure not exceeding 
0.7 kPa.

Assay. Weigh 0.3 g, dissolve in 100 ml of water in a stoppered- 
flask, add 10 ml of 1.8 M sulphuric acid and 1 g potassium 
iodide. Titrate with 0.025 Mpotassium iodate using 3 ml of 
starch solution, added towards the end-point, as indicator.

1ml of0.025 Mpotassium iodate is equivalent to 0.03259 g of 
C9H15NO3S.

Storage. Store protected from moisture.

IP 2022

Captopril Tablets I
Captopril Tablets contains not less than 90.0 per cent and not I 
more than 110.0 per cent of the stated amount of captopril I 
C9H15NO3S. ■ ’ I

Usual strengths. 12.5 mg; 25 mg; 50 mg. |

Identification |
In the Assay, the principal peak in the chromatogram obtained I 

with the test solution corresponds to the peak in the | 
chromatogram obtained with the reference solution. |

Tests |
Dissolution (2.5.2). |

Apparatus No. 1 (Basket), |
Medium. 900 ml of 0.01 Mhydrochloric acid, |
Speed and time. 50 rpm and 20 minutes. |
Withdraw a suitable volume of the medium and filter. Measure | 
the absorbance (2.4.7) of the filtrate, suitably diluted if | 
necessary, at the maximum at about 212 nm. |

Calculate the content of C9H,5NO3S in the medium from the | 
absorbance obtained from a solution of known concentration I 
of captopril IPRS. |

Q. Not less than 80 per cent of the. stated amount of |
C9H1sNO3S. |
Captopril disulphide. Determine by liquid chromatography j 
(2.4.14) J

Test solution. Transfer a quantity of the powdered tablets | 
containing 25 mg of Captopril to a centrifuge tube, add 25 ml | 
of methanol, centrifuge for 15 minutes and use the supernatant | 
liquid. |

Reference solution (a). A 0.003 per cent w/v solution of | 
captopril disulphide IPRS in methanol.

Reference solution (b). Dilute 1.0 ml of test solution to | 
100.0 ml withreference solution (a). j

Chromatographic system; |
- a stainless steel column 25 cm x 4.6 mm, packed with | 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 0.5 volume of ortho- | 

phosphoric acid, 45 volumes of water and 55 volumes | 
of methanol, I

- flow rate: 1 ml per minute, |
- spectrophotometer set at 220 nm, .... |
- injection volume: 20 pl. |

Inject the reference solution (b). The test is not valid unless, 
the resolution between the peaks due to captopril and captopril 
disulphide is not less than 2.0.
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Igject reference solution (a)and the test solution. In the 
brojnatogram obtained with test solution the area of any 

neak corresponding to captopril disulphide is not more than 
y^'area of the peak in the chromatogram obtained with 
reference solution (a) (3.0 per cent).

Other tests. Comply with the tests stated under Tablets.

^ay. Determine by liquid chromatography (2,4.14).

—Protect the solutions from exposure to air and use 
within 8 hours of preparation.

Test, solution. Disperse a. quantity, of the powdered tablets 
containing about 25.0 mg of Captopril in 25.0 ml of the mobile 
phase with the aid of ultrasound for 15 minutes, centrifuge 
and use the clear supernatant liquid.

Reference solution. A 0.1 per cent w/v solution of captopril 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane-bonded to porous silica (3 to 10-jim),
- mobile phase: a mixture of 55 volumes of methanol and 

45 volumes of water containing 0.05 volumes of 
phosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C9H15NO3S in the tablets.

Storage. Store protected from moisture.

Captopril and Hydrochlorothiazide 
Tablets
Captopril and Hydrochlorothiazide tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of captopril C9HI5NO3S and hydrochlorothiazide 
(WHCW

Usual strengths. Captopril, 25 mg and Hydrochlorothiazide, 
15 mg; Captopril, 50 mg and Hydrochlorothiazide, 25 mg; 
Captopril, 25 mg and Hydrochlorothiazide, 25 mg.

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks in the 
chromatogram obtained with reference solution (b).

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 20 minutes for captopril and 30 
minutes for hydrochlorothiazide,.

Withdraw a suitable volume ofthe medium and filter.

Determine.by liquid chromatography (2.4,14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution(a). A 0.028 per cent w/v solution of 
captopril IPRS in dissolution medium.

Reference sblution(b). A 0.028 per cent w/v solution of 
hydrochlorothizide IPRS in dissolution medium.

Reference solution(c). Dilute reference solution (a) and (b) 
with the dissolution medium to obtain a solution having a 
known concentration similar to the test solution.

Use the chromatographic system as described under Assay.

Inject reference solution (c). The relative standard deviation 
for replicate injections for each peak is not more than 
3.0 per cent.

Inject reference solution (c) and the test solution,

Q. Not less than 80 per cent of the stated amount of captopril 
C9H15NO3S and not less than 60 per cent of the stated amount 
of hydrochlorothiazide C7H8C1N3O4S2.

Captopril disulphide. Determine by liquid chromatography 
(2.4.14). Not more than 3,0 per cent.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 25 mg of captopril in 
50-ml volumetric flask, add 20 ml of the mobile phase and 
sonicate for 15 minutes with occasional shaking. Dilute with 
the mobile phase to volume, and centrifuge. Use the clear 
supernatant.

Reference solution (a). A solution containing 0.00075 per cent 
w/v, each of, Captopril IPRS, hydrochlorothiazide IPRS and 
0,0015 per cent w/v of Captopril disulphide IPRS in the mobile 
phase.

Reference solution (b). A solution containing 0,0015per cent 
w/v of Captopril disulphide IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),

1729

https://nhathuocngocanh.com/



CAPTOPRIL AND HYDROCHLOROTHIAZIDE TABLETS

- mobile phase: a mixture of 550 volumes of water, 450 
volumes of methanol and 0.5 volumes of 
orthophosphoric acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm, .
- injection volume: 20 pl. .

The relative retention time with reference to captopril 
disulphide for captopril is about 0.3.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to captopril and 
captopril disulphide is not less than 4.0 obtained with reference 
solution (a). Both peaks are properly resolved from 
hydrochlorothiazide peak and the relative standard deviation 
for replicate injections is not more than 3.0 per cent obtained 
with reference solution (b).

Inject reference solution (b) and the test solution.

Calculate the content of captopril disulphide.

Benzothiadiazine related impurity A. Determine by liquid 
chromatography (2.4.14), as described under Assay with the 
following modifications.

Reference solution. A solution containing 0.001 per cent w/v 
of benzothiadiazine impurity A IPRS in the mobile phase.

Inject reference solution and test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to Benzothiadiazine related impurity A is not more 
than 0.3 times the area of principal peak in the reference solution 
(l.Opercent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Transfer a quantity 
of the powder containing 15 trig of hydrochlorothiazide in a 
50-ml volumetric flask, add about 30 ml of mobile phase. 
Sonicate for 15 minute with occasional shaking, dilute to 
volume with the mobile phase and centrifuge.

Reference solution (a). A solution containing 0.03 per cent 
w/v, each of, captopril IPRS, hydrochlorothiazide IPRS and 
benzothiadiazine impurity A IPRS in the mobile phase.

Reference solution (b). A solution containing 0.03 per, cent 
w/v hydrochlorothiazide IPRS and appropriate concentration 
of captopril. IPRS in mobile phase to produce concentration 
similar to the test solution concentration in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x .4.6 mm packed with 

phenyl group bonded to porous silica (5 pm),
- mobile phase: a mixture of 750 volumes of water, 

250 volumes of methanol and 0.5 volumes of 
orthophosphoric acid, '

IP 2022

— flow rate: 1.5 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

The relative retention time for benzothiadiazine impurity A js 
about 0.4, for hydrochlorothiazide is about 0.5 and for captopril 
is about TO. '

Inject reference solution (a) and (b). The test is hot valid unless 
the resolution between the void volume and benzothiadiazine 
impurity A is not less than 1.7, between the benzothiadiazine 
impurity A and hydrochlorothiazide is not less than 1.8 and 
between captopril and hydrochlorothiazide is riot less than 
2.0 obtained with reference solution (a) and the relative 
standard deviation for replicate injections is not more than 
3.0 per cent obtained with reference solution (b).

Inject reference solution (b) and the test solution.

Calculate the content of C9Hi5NO3S and C7H8C1N3O4S2 in the 
tablets.

Storage. Store proiected from moisture.

Carbamazepine

C15H12N2O Mol. Wt. 236.3

Carbamazepine is 5//<iibenz[b./jazcpme-5-carboxamide.

Carbamazepine contains not less than 97.0 per cent and not 
more than 103.0 per cent of Ci5Hi2N2O, calculated on the dried 
basis.

Category. Anticonvulsant.

Description. A white or yellowish-white, crystalline powder; 
almost odourless; exhibits polymorphism.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbamazepine 
IPRS or with the reference spectrum of carbamazepine.

B» In the Assay, the principal peak in the chroriiatograffl 
obtained with test solution (b) corresponds to the peak in the 
chromatogram obtained with the reference solution (b).
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Tests
Acidity or alkalinity. Stir 1.0 g with 20 ml of carbon dioxi.de- 
free water for 15 minutes and filter. Titrate 10 ml ofthe filtrate 
with sodium hydroxide using 0.05 ml of
phenolphthalein solution as indicator; not more than 0:5 ml 
is required. Add 0.15 ml of a 0.05 per cent w/v solution of 
methyl red and titrate with 0.01 Mhydrochloric acid until the 
colour changes to red; not more than 1.0 ml is required.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution (a). Dissolve 0.15 g of the substance under 
examination in methanol and dilute to 50.0 ml with the same 
solvent. Mix with the aid of ultrasound and dilute 10.0 ml of 
the solution to 20.0 ml with water.

Test solution (b). Dilute 10.0 ml of test solution (a) to 50.0 ml 
with a mixture of equal volumes of methanol and water.

Reference solution (a). Dissolve 7.5 mg of carbamazepine 
IPRS, 7.5 mg of 10,11-dihydrocarbamazepine IPRS and 
7.5 mg of iminodibenzyl in methanol and dilute to 100:0 ml 
with the same solvent. Dilute 1.0 ml of the solution to 50.0 ml 
with a mixture of equal volumes of methanol and water.

Reference solution (b). Dissolve 0.15 g of carbamazepine 
IPRS in methanol and dilute to 50.0 ml with the same solvent.
Dilute 5.0 ml of the solution to 50.0 ml with a mixture of equal 
volumes of methanol and water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (10 pm), <

.-- mobilephase: amixtureof3 volumes of tetrahydrofuran, 
12 volumes of methanol and 85 volumes of water adding 
0.2 ml of formic acid and 0.5 ml of triethylamine to 
1000 ml of the solution,

- flow rate: 2 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to carbamazepine and 
10,11 “dihydrocarbamazepine is more than 1.7.

Inject test solution (a). Run the chromatograms 6 times the 
retention time of carbamazepine (about 10 minutes). The area 
of any peak corresponding to 10,11-dihydrocarbamazepine 
and iminodibenzyl is not more than the areas of the 
corresponding peaks; in the chromatogram obtained with 
reference solution (a) (0;l per cent), the area of any other 
Secondary peak is not more than the area of the principal peak 
due to carbamazepine (0.1 per cent) and the sum of all the 
secondary peaks is not more than 5 times the area- ofthe 

CARBAMAZEPINE PROLONGED-RELEASE TABLETS

principal peak due to carbamazepine ( 0.5 per cent). Ignore 
any peak with an area less than 0.5 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Chlorides (2.3.12). Boil 1.5 g in 30 ml of water for 5 minutes, 
cool and filter. The filtrate complies with the limit test for 
chlorides (165 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 perpent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Determine by liquid chromatography (2.4.14) as given 
under the test for Related' substances using test solution (b) 
and reference solution (b).

Inject-reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject reference solution (b) and test solution (b).

Calculate the content of C^H^^O.

Storage. Store protected, from moisture.

Carbamazepine Prolonged-release 
Tablets
Carbamazepine Sustained-release Tablets;
Carbamazepine Extended-release Tablets

Carbamazepine Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile ofthe products of different 
manufacturers may not be the same.

Carbamazepine Prolonged-release Tablets contain not less 
than 95.0 per cent and not more than 105.0 per cent of the 
stated amount of carbamazepine, C i5H12N2O.

Usual strengths. 100 mg; 200 mg; 400 mg.

Identification

Boil a quantity of the powdered tablets containing 0.2 g of 
Carbamazepine with .15 njl.o.f acetone, filter the hot solution, 
wash the filtrate with two quantities, each of 5 ml, of hot 
acetone, cool in ice, evaporate the combined filtrates to 
dryness. The residue complies with the following test
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Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbamazepine 
IPRS or with the reference spectrum of carbamazepine.

Tests

Dissolution (2.5.2). Complies with the test stated under 
tablets.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 0.3 g of Carbamazepine with 100 ml of methanol, 
with the aid of ultrasound for 15 minutes and dilute to 200.0 ml 
with water, mix and filter.

Reference solution. Dissolve 7.5 mg, each of, carbamazepine 
IPRS, 10, II-dihydrocarbamazepine and iminodibenzyl in 
methanol and dilute to 100.0 ml with the same solvent. Dilute 
1.0 ml of the resulting solution to 50.0 ml with methanol 
(50 per cent).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (10 pm) (Such as Nucleosil 10 CN),

- mobile phase: a mixture of 30 volumes of 
tetrahydrofuran, 120 volumes of methanol and 850 
volumes of water, to which is added 0.2 ml of anhydrous 
formic acid and 0.5 ml of triethylamine,

- flow rate: 2. ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to carbamazepine and 10, 
11-dihydrocarbamazepine is at least 1.7.

Inject the reference solution and the test solution and 
continue the chromatography for 6 times the retention time of 
carbamazepine (about 10 minutes). In the chromatogram 
obtained with the test solution, the areas of any peaks 
corresponding to 10,11 -dihydrocarbamazepine and 
iminodibenzyl are not greater than the areas of the 
corresponding peaks in the chromatogram obtained with the 
reference solution (0.1 per cent), the area of any other 
secondary peak is not greater than the area of the principal 
peak due to carbamazepine (0.1 per cent) and the sum of the 
areas of any such peaks is not greater than 5 times the area of 
the principal peak due to carbamazepine (0.5 per cent). Ignore 
any peak with an area less than 0.5 times the area ofthe peak 
due to carbamazepine in the chromatogram obtained with the 
reference solution (0.05 percent). '

Other tests. Comply with the. tests stated under Tablets, \

Assay. Determine by liquid chromatography (2.4.14) as giVetl 
under the test for Related substances using the following 
solutions.

Test solution.. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 0.3 g of Carbamazepine with 100.0 ml 
of methanol for 15 minutes. Dilute to 200.0 ml with water, mix 
filter and further dilute 1 volume of.the filtrate to 5 volumes 
with methanol (50 per cent).

Reference solution. A 0.03 per cent w/v solution of 
carbamazepine IPRS in methanol (50 per cent).

Inject the reference solution and the test solution.

Calculate the content of C15H12N2O in the tablets.

Storage. Store protected from moisture.

Carbamazepine Tablets
Carbamazepine Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
carbamazepine, C^H^NaO.

Usual strength. 200 mg.

Identification

Boil a quantity of the powdered tablets containing 0.2 g of 
Carbamazepine with 15 ml of acetone, filter the hot solution, 
wash the filtrate with two 5 ml quantities of hot acetone, cool 
in ice, evaporate the combined filtrates to dryness; The residue 
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbamazepine 
IPRS or with the reference spectrum of carbamazepine.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium: 900 ml of water containing i per cent w/v o£ sodium 
lauryl sulphate,
Speedandtime. 75 rpm for 60 minutes.

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the 111trate 
with the medium, if necessary. Measure the absorbance ofthe 
resulting solution at. the maximum at about 288 nm (2.4.7)- 
Calculate the. content of carbamazepine, C15H12N2O in the 
medium from the absorbance obtained from a solution of 
known concentration of carbamazepine IPRS in the 
dissolution medium. <
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^ot less than 75 per cent of the stated amount of Ci5H12N2O.
Q-
Related substances. Determine by liquid chromatography 

(2.4.14).
Test solution- Disperse a quantity of the powdered tablets 
containing 0.3 g of Carbamazepine with 100 ml of methanol for 
15 minutes. Dilute to 200 ml with water, mix and filter.

Reference solution. Dissolve 7.5 mg, each of, carbamazepine 
IPRS, 10, Il-dihydro carbamazepine and iminodibenzyl in 
methanol and dilute to 100 tnl with the same solvent. Dilute 
I 0 ml of the resulting solution to 50.0 ml with methanol 
(50 per cent).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
particles (10 pm) (Such as Nucleosil 10 CN),.

- mobile phase: a mixture of 30 volumes of 
tetrahydrofuran, 120 volumes of methanol and 
850 volumes of water, adding 0.2mrl of anhydrousformic 
acid and 0.5 ml of triethylamine to 1000 ml of the 
solution,

- flow rate: 2 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to carbamazepine and 
10,11-dihydrocarbamazepine is at least. 1.7.

Inject the test solution and continue the chromatography for 
6 times the retention time of carbamazepine which is about 
10 minutes.

In the chromatogram obtained with the test solution, the areas 
of any peaks corresponding to. 10,11-dihydrocarbamazepine 
and imino dibenzyl are not greater than the areas of the 
corresponding peaks in the chromatogram obtained with the 
reference solution (0.1 per cent). The area of any other 
secondary peak is not greater than the area of the principal 
peak due to carbamazepine (0.1 per cent) and the sum of the 
areas of any such peaks is not greater than. 5 times the area of 
the principal peak due to carbamazepine (0.5 per cent). Ignore 
any peak with an area less than 0.5 times the area of the peak 
due to carbamazepine in the chromatogram obtained with the 
reference solution (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14) as given 
under the test for Related substances using the following 
solutions.

^stsolution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing about 0.3 g of Carbamazepine with 

100.0 ml of methanol for 15 minutes. Dilute to 200.0 ml with 
water, mix, filter and further dilute 1 volume ofthe filtrate to 
5 volumes with methanol (50per cent).

Reference solution. A 0.03 per cent w/v solution of 
carbamazepine IPRS in methanol (50 per cent).

Inject the reference solution and the test solution.

Calculate the content of Ci5H12N2O in the tablets.

Storage. Store protected from moisture.

Carbenicillin Sodium
Carbenicillin Disodium

0 H CoONa
o V-N A,ch3 

CH3

NaOOC H H H

C!7HI6N2Na2O6S Mol. Wt. 422.4

Carbenicillin Sodium is the disodium (6J?)-6-[(27?S')-2- 
carboxylato-2-phenylacetamido]penicillinate.

Carbenicillin Sodium contains the equivalent of not less than 
770 pg of carbenicillin per mg, calculated on the anhydrous 
basis.

Category. Antibacterial.

Description. A white or slightly yellowish powder; odourless; 
hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbenicillin 
sodium IPRS or with the reference spectrum of carbenicillin 
sodium.

B. Heat 0.5 g in a small sealed container on a water-bath for 
3 minutes, remove the seal, and immediately replace by a 
cork fitted with a platinum loop carrying a drop of a 
solution freshly prepared by mixing 1 ml ofa 0.5 per cent w/v 
solution of sodium carbonate, I ml of phenolphthalein 
solution and 10 ml ofwater, the reagent is decolourised within 
2 minutes.

C. A 5 per cent w/v solution gives the reactions of sodium 
salts(2.3.1).
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Tests
pH (2.4.24). 6.5 to 8.0, determined in a 10.0 per cent w/v solution.

Specific optical rotation (2.4.22). +182° to+196°, determined 
at 20° in a 1.0 per cent w/v solution.

Iodine-absorbing substances. Not more than 8.0 per cent, 
calculated on the anhydrous basis, determined by the following 
method. Weigh accurately about 0.13 g and dissolve in 
sufficient mixed phosphate buffer pH 7.0 to produce 25.0 ml. 
To 10.0 ml add 10ml of mixed phosphate buffer pH 4.0 and 
10.0 ml of 0.01 M iodine and titrate immediately with 0.01 M 
sodium thiosulphate using starch solution, added towards 
the end of the titration, as indicator. Repeat the operation 
without the substance under examination. The difference 
between the titration represents the amount of iodine - 
absorbing substances present.

1 ml of 0.01 Msodium thiosulphate is equivalent to 0.000489 g 
of iodine-absorbing substances.

Bacterial endotoxins (2.2.3). Not more than 0.05 Endotoxin 
Unit per mg of carbenicillin.

Water (2.3.43). Not more than 6.0 per cent, determined on 0.15 g.

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10) and express the result in pg of carbenicillin 
per mg. ,

Storage. Store in sterile containers, sealed so as to exclude 
micro-organisms, in a refrigerator (2° to 8°).

Carbenicillin Sodium Injection
Carbenicillin Injection; Carbenicillin Disodium Injection

Carbenicillin Sodium Injection is a sterile material consisting 
of Carbenicillin Sodium, with or without auxilliary substances. 
It is filled in sealed containers.

The injection is constituted by dissolving the contents of a 
sealed container in the requisite amount of Water for Injections 
immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the. period 
recommended by the manufacturer.

Carbenicillin Sodium Injection contains the equivalent of not 
less than 90.0 per cent and not more than 110.0 per cent ofthe 
stated, amount of carbenicillin, CnHuNaOgS.

Usual strengths. The equivalent of 1 g and 5 g of carbenicillin.
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Description. A white or almost white powder; odourless- 1 
hygroscopic.

' ' ' ■ " ' ■' " : ■■■■■■■■■■■■■ • ■ J

The contents of the sealed container comply with the | 
requirements stated under Parenteral Preparation 
(Powders for Injection) and with the following requirements.

Identification |

A. Determine by infrared absorption spectrophotometry (2.4.6). | 
Compare the spectrum with that obtained with carbenicillin I- 
sodium IPRS or with the reference spectrum of carbenicillin p 
sodium. |

B. Heat 0.5 g in a small sealed container on a water-bath for 1 
3 minutes, remove the seal, and immediately replace by a cork !•; 
fitted with' a platinum loop carrying a drop of a solution freshly b 
prepared by mixing 1 ml of a 0.5 per cent w/v solution of 
sodium carbonate, 1 ml of phenolphthalein solution and V 
10 ml of water, the reagent is decolourised within 2 minutes, r.

C. A 5 per cent w/v solution gives .the reactions of sodium 7 
salts (2.3.1).

Tests

pH (2.4.24). 6.5 to 8.0, determined in a 10.0 per cent w/v solution. g

Specific optical rotation (2.4.22). +182° to +196°, determined 
at 20° in a 1.0 per cent w/v solution.

Iodine-absorbing substances. Not more than 8.0 per cent, I, 
calculated on the anhydrous basis, determined by the following 
method. Weigh accurately about 0.13 g and dissolve in u 
sufficient mixed phosphate bufferpH 7.0 to produce 25.0 ml.
To 10.0 ml add 10 ml of mixed phosphate buffer pH 4.0 and > 
10.0 ml of 0.01 M iodine and titrate immediately with 0.01M j 
sodium thiosulphate using starch solution, added towards i 
the end of the titration, as indicator. Repeat the operation 8 
without the substance under examination. The difference £ 
between the titration represents the amount of iodine- J 
absorbing substances present. ■

1 ml of 0. OlMsodium th iosulphate is equivalent to 0.000489 g i; 
of iodine-absorbing substances. f

Bacterial endotoxins (2;2.3). Not more than 0.05 Endotoxin 
Unit per mg of carbenicillin.

Water (2.3.43). Not more than 6.0 per cent, determined on 0.15 g. c

Assay. Mix the contents of 10 containers and determine by c 
the microbiological assay of antibiotics, Method A (2.2.10) 8 
using the mixed contents of the 10 containers.

Labelling. The label states the quantity of Carbenicillin Sodium £ 
contained in the sealed container in terms of the equivalent :■ 
amount of carbenicillin.

Carbenoxolone Sodium

C^NaA Mol. Wt. 614.7

Carbenoxolone Sodium is disodium 3 p-(3-carboxylato- 
propionyloxy)-I.l-oxoolean-I2-en-30-oate.

Carbenoxolone Sodium contains not less than 97.0 per cent 
and not more than 103.0 per cent of C34H48Na2O7, calculated 
on the anhydrous basis.

Category. Antiulcer.

Description. A white or pale cream powder; hygroscopic; 
irritant to nasal membranes. ....

Identification

A. Dissolve 0.1 g in. 5 ml of water, just acidify with'2 M 
hydrochloric acid, stir well and filter. Wash the residue with 
water until the washings are no longer acidic. and dry to 
constant weight at 105°. The residue complies with the 
following test.

Determine by infrared absorption.spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with carbenoxolone 
sodium IPRS treated in the same manner or with the reference 
spectrum of carbenoxolone.

B. When examined in the range 230 nm to 360 nm (2.4,7), a 
0.0025 per cent w/v solution in a mixture of equal volumes of 
methanol and 0.02 Msodium carbonate shows an absorption 
maximum only at about 256 nm, about 0.5.

C. Mix 5 mg with 50 mg of resorcinol and 2 ml of sulphuric 
acid (80per cent). Heat at 200° for 10 minutes, cool, pour into 
200 ml of water and add sufficient 5 M,sodium hydroxide to 
make the mixture just alkaline; an intense green fluorescence 
is produced.

D- A 5.0 per cent w/v solution gives the reactions of sodium 
salts(2.3.1).

Tests

pH (2.4.24). 8.0 to 9.2, determined in a 10.0 per cent w/v solution.

Specific optical rotation (2.4.22). +132° to +140°, determined 
in a 1.0 per cent w/v solution in a mixture of equal volumes of 
methanol and 0.02 M sodium carbonate:

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel F254 (such as 
precoated Merck silica gel 60 F254 plates).

Mobile phase. A mixture of 60 volumes of ethyl acetate, 
20 volumes of methanol, 11 volumes of water and 1 volume of 
strong ammonia solution.

Test solution. A 1.5 per cent w/v solution of the substance 
under examination in methanol.

Reference solution. A 0.03 per cent w/y solution of the 
substance under examination in methanol.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light , at 
254 nm. Spray with a 1.5 per cent w/v solution of vanillin in 
sulphuric acid (60 per cent) and heat at 105° for 10 to 15 
minutes. By both methods of visualisation, any secondary 
spot in the'chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with the reference solution.

Water (2.3.43). Not more than 4.0 per cent, determined on 
0.6 g.

Assay. Weigh accurately about 1.0 g and dissolve in 30 ml of 
water. Add 30 ml of chloroform and 15 ml of a mixture of 
10 volumes of 2 Mhydrochloric acid and 90 volumes of water, 
shake and allow to separate. Add the chloroform layer to 
40 ml'of a 20 per cent w/v solution of sodium chloride, shake 
and allow to separate. Repeat the extraction with four 
quantities, each of 15 ml, of chloroform, combine the 
chloroform extracts and add sufficient chloroform to produce 
100.0 ml. Evaporate 25.0 ml, dry the residue at 100° atapressure 
qf 2 kPa and dissolve in 10 ml of dimethylformamide. Titrate 
with 0.1Mtetrabutylammonium hydroxide using thymol blue 
solution as indicator. Carry out a blank titration.

1 ml of 0:1 Mtetrabutylammonium hydroxide is equivalent to 
0.03073 g of C34H48Na2O7.

Carbenoxolone Tablets
Carbenoxolone Sodium Tablets

Carbenoxolone Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
carbenoxolone sodium, C34H48Na2O7.

Usual strength. 50 mg.
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Identification
A, Shake a quantity of the powdered tablets containing 0.2 g 
of Carbenoxolone Sodium with 10 ml of methanol, filter and 
evaporate to dryness. The residue complies with the following 
tests.

1. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0025 per cent w/v solution in a mixture of equal volumes of 
methanol and 0.02 M sodium carbonate shows an absorption 
maximum only at about 256 nm, about 0.5.

2. Mix 5 mg with 50 mg of resorcinol and 2 ml of sulphuric 
acid (80per cent). Heat at 200° for 10 minutes, cool, pour into 
200 ml of wa/er and add sufficient 5 M sodium hydroxide to 
make the mixture just alkaline; an intense green fluorescence 
is produced.

B. A 5 per cent w/v solution of the residue obtained in test A 
gives the reactions of sodium salts (2.3.1).

Tests
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel F254.

Mobile phase. A mixture of 60 volumes of ethyl acetate, 
20 volumes of methanol, 11 volumes of water and 1 volume of 
strong ammonia solution.

Test solution. Triturate a quantity of the powdered tablets 
containing 0.1 g of Carbenoxolone Sodium with 20 ml of 
methanol, filter, evaporate the filtrate to low volume and add 
sufficient methanol to produce 10 ml.

Reference solution. Dilute 3.0 ml ofthe test solution to 
100.0 ml with methanol.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Spray with a 1.5 per cent w/v solution of vanillin in 
sulphuric acid (60 per cent) and heat at' 105° for 10 to 
15 minutes. By both methods of visualisation, any secondary 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with the reference solution.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 75 mg of Carbenoxolone Sodium 
with a small volume of methanol, filter and add sufficient 
methanol to produce 250.0 ml. To 10.0 ml add 10 ml of 0.02 M 
sodium carbonate and sufficient of a mixture of equal volumes 
of methanol and 0.02 M. sodium carbonate to produce 
100.0 ml and.measure the absorbance of the resulting solution 
at the maximum at about 256 nm (2.4.7). Calculate the content 
of C34H48Na2O7 taking 199 as the specific absorbance at the 
maximumatabout256nm. '■ ■

Carbidopa

.COOH
JL H3C NHNH2 HoO

HO
OH

C10H14N2O4,H2O Mol. Wt. 244.2

Carbidopa is (S)-3-(3,4-dihydroxyphenyl)-2-hydrazino- 
2-methylpropionic acid monohydrate.

Carbidopa contains not less than 98.5 per cent and not more 
than 101.0 per cent of Ci0H14N2O4, calculated with on the dried 
basis. .

Category. Antiparkinson.

Description. A white to creamy white powder.

Identification
Tests A and C may be omitted if tests B, D and E are carried 
out. Tests B, D and E may be omitted if tests A and C are 
carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbidopa IPRS 
or with the reference spectrum of carbidopa.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.004 per cent w/v solution in a 1 per cent v/v solution of 
hydrochloric acid in methanol shows an absorption maximum 
only at about 282 nm, about 0.52.

C. Complies with the test for Specific optical rotation.

D. Shake vigorously about 5 mg with 10 ml of water for 
1 minute and add 0.3 ml offerric chloride solution', an intense 
green colour is. produced, which quickly becomes reddish 
brown.

E. Suspend 20 mg in 5 ml of water and add 5 ml of cupri- 
tartaric solution and heat; the colour of the solution changes 
to dark brown and a red precipitate is produced.

Tests
Appearance of solution. Dissolve 0.25 g in 25 ml of 1 M 
hydrochloric acid. The solution is clear (2.4.1) and not more 
intensely coloured than reference solutionBYS6 or BS6 (2.4.1)- 

Specific optical rotation (2.4.22). -26.5° to-22.5°, determined 
in a solution prepared by dissolving 0.25 g in 25 ml of 
aluminium chloride solution.

Hydrazine. Determine by thin-layer chromatography (2.4.1T), 
coating the plate with silanised silica gel G.
Mobile phase. A mixture of 2 volumes of methanol and 
1 volume of water. - '
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Test solution. Place 25 g of strongly basic anion exchange 
esin into each of two stoppered conical flasks, add 150 mlof 

carbon dioxide-free water to each flask and allow to stand for 
„0 minutes shaking occasionally. Decant the liquid from both 
flasks and repeat the process with further quantities, each of 
150 ml of carbon dioxide-free water Separately transfer the 
resin portions into two 100-ml measuring cylinders, 3.5 to 
4 5 cm in internal diameter, using. 60 ml of carbon dioxide-free 
water for one portion (A) and 20 ml of carbon dioxide-free 
water for the other portion (B). Into each cylinder, insert a 
gas-inlet tube, 2 to 3 mm in internal diameter at the end and 
reachingahnostto the bottom ofthe cylinder, and pass a rapid 
current oinitrogen for chromatography through each mixture 
so that homogeneous suspensions are produced. After 
30 minutes, without interrupting the gas flow, add 1 ml of a 
solution prepared by dissolving 0.5 g of the substance under 
examination in sufficient 2 M hydrochloric acid to produce 
2 ml to cylinder A. After 1 minute stop the gas flow to cylinder 
A and transfer the contents, through a moistened filter paper, 
into cylinder B. After 1 minute, stop the gas flow to cylinder B 
and immediately pour the solution through a moistened filter 
paper into a freshly prepared mixture of 1 ml of a 20 per cent 
w/v solution of salicylaldehyde in methanol and 20 ml of 
phosphate buffer solution pH 5.5, shake thoroughly for 
1 minute and heat in a water-bath at 60° for 15 minutes; the 
liquid becomes clear. Allow to cool, add 2 ml of toluene, shake 
vigorously for 2 minutes and centrifuge. Vigorously shake the 
toluene layer with two quantities, each of 20 ml, of a 20 per 
cent w/v solution of sodium metabisulphite and then with 
two quantities, each of 50 ml, of water and use the toluene 
layer.

Reference solution. Prepare at the same time and in the same 
manner but using 1 ml of a 0.002 per cent w/v solution of 
hydrazine sulphate in 2 M hydrochloric acid in place of 1 ml 
ofthe solution of the substance under examination.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. Any secondary spot in the chromatogram obtained 
with the test solution showing a yellow fluorescence is not 
more intense than the corresponding spot in the chromatogram 
obtained with the reference solution.

Methyldopa and 3-D-methylcarbidopa. Determine by liquid 
chromatography (2.4.14).

Test solution. Dissolve 0.1 g in sufficient 0.1 Mhydrochloric 
acid to produce 10 ml.

Reference solution (a). A 0.005 per cent w/v solution, each of, 
methyldopa IPR and .3-O-methylcarbidopa IPRS in 0.1 M 
hydrochloric acid. ,

Reference solution (b). A 0.05 per cent w/v solution, each of, 
carbidopa IPRS and methyldopa IPRS in 0.1 Mhydrochloric 
acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 98 volumes of a 1.4 per cent 

w/v solution of potassium dihydrogen phosphate and 
2 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 282 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to methyldopa and carbidopa 
is greater than 4.0.

Inject reference solution (a) and the test solution

In the chromatogram obtained with the test solution, the areas 
of any peaks corresponding to methyldopa and 3-O- 
methylcarbidopa are not greater than the areas of the 
corresponding peaks in the chromatogram obtained with 
reference solution (a).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). 6.9 to 7.9 per cent, determined on 
1.0 g.by drying in an oven at 105°.

Assay. Weigh accurately about 0.15g and dissolve in 75 ml of 
anhydrous glacial acetic acid with the aid of gentle heat. 
Titrate with 0.1Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carryout a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02262 g of 
C10H14N2O4.

Storage. Store protected from light.

Carbidopa and Levodopa Orally 
Disintegrating Tablets
Carbidopa and Levodopa Orally Disintegrating Tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of carbidopa, Ci0Hi4N2O4 and 
levodopa,C9H] ]NO4.

Usual strengths. 25 mg carbidopa and 100 mg levodopa; 25 
mg carbidopa and 250 mg levodopa; 10 mg carbidopa and 100 
mg levodopa.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with test solution (b) corresponds to the peak in the 
chromatogram obtained with the reference solution.
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Tests

Disintegration (2.5.1). Not more than 60 seconds.

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 750 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 10 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14)

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium.

Reference solution. Dissolve the suitable quantities of 
carbidopa IPRS and levodopa IPRS in the dissolution medium 
and dilute with the dissolution medium to obtain a solution 
having a known concentrations similar to the expected 
concentrations of carbidopa and levodopa in the test solution.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- sample temperature: 4°,
- mobile phase: a buffer solution prepared by dissolving 

11 g of monobasic potassium phosphate monohydrate 
in 1000 ml of water, add 1.3 ml of 0.024 per cent w/v 
solution of sodium 1 -decanesulphonate in water, 
adjusted to pH 2.5 with orthophosphoric acid,

- flowrate: 2 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

The relative retention time with reference to carbidopa for 
levodopa is 0.4.

Inject the reference solution and the test solution.

Calculate the content of CJ0H|4N2O4 and C9HnNO4 in the 
medium.

Q. Not less than 75.0 per cent ofthe stated amount of 
CwH]4N2O4andC9HnNO4. •

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Protect the solutions from light and use at or below 
8°.

Solvent mixture. 30 volumes of methanol and 70 volumes of 
0.1 M hydrochloric acid ■■ ■■; ;

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity ofthe powder containing 250 mg of levodopa in the 
solvent mixture and dilute to 100.0 ml with the solvent mixture. 
Centrifuge and use the supernatant liquid.

Reference solution (a). A solution containing 0.0025 per cent 
w/v, each of, carbidopa IPRS, levodopa IPRS, levodopa

t

impurity A IPRS, levodopa impurity B IPRS and rnethyldOpa 
IPRS in the solvent mixture.

Reference solution (b). A 0.0025 per cent w/v solution of 
levodopa IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- sample temperature: 4°,
- mobile phase: a buffer solution prepared by dissolving 

13.8 g of potassium dihydrogen orthophosphate 
monohydrate in 1000 ml of water, adjusted to pH 2.7 
with orthophosphoric acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 280 nm,
- injectionvolume:20pl.

'(3-(3,4,6-Trihydroxyphenyl)alanine. Individual impurity based on the 
label claim of levodopa
2Individual impurity based on the label claim of levodopa and carbidopa. 
3(3-Methoxytyrosine) Process-related impurities, included for 
identification only; not to be included in Total impurities.
^Process-related impurities, included for identification only; not to be 
included in Total impurities.

Name
i

Relative
■etention time

Correction 
factor

Levodopa impurityA1 0.45 1.25
Levodopa 0.52 • •.
Methyldopa2 0.84 1.0
Carbidopa 1.0 —
Levodopa impurity B3- 1.2. —

Carbidopa impurityA4 3.1 —

3,4- dihydroxyphenylacetone 3.9 1.0

Inject reference solution (a). The test is not valid’unless the 
resolution between the peaks due to levodopa.impurity A and 
levodopa is not less than 1.5, the resolution between the peaks 
due to carbidopa and levodopa impurity B is not less than 2 
and the resolution between the peaks due to methyldopa and 
carbidopa is not less than 1.5. ,

Inject reference solution (b) and the "test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to levodopa impurity A is not more than 
0.2 times the area of the principal peak in the chromatogram 
obtained with the reference solution (b) (0.2 per cent), the area 
of any peak corresponding to methyldopa and 3,4- 
dihydroxyphenylacetone is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (b) (0.5 per cent). The area of any other 
specified degradation impurity is not more than 0.2 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent). The sum ofthe areas of all 

I

Ti^ohdary peaks excluding 3,4- dihydroxyphenylacetone 
•^ot more than the area of the principal peak in the 
I^rOjnatpgram obtained with reference solution (b) (1 per 

cent)-
Other tests. Comply with the tests stated under Tablets.

Determine by liquid chromatography (2.4.14)'

fest solution (a). Weigh and powder 10 tablets, disperse in 
the mobile phase with the aid of ultrasound and dilute to 
1000.0 ml with the mobile phase.

Test solution (b). Dilute test solution (a) with the mobile phase 
to obtain a solution containing 0.025 per cent w/v of levodopa. 

Reference solution. A solution of carbidopa IPRS having 
known concentration similar to the expected concentration of 
carbi^dpa in the test solution and 0.025 per cent w/v of 
levodopa IPRS in the mobile phase.

Chromatographic system
~ a stainless steel column 25 cm x 4.6 mm, packed with 

- '■ rictadecylsilane bonded to porous silica (5 pm), 
- sample temperature: 6°,
- mobile phase: a mixture of 95 volumes of buffer solution 

prepared by dissolving 6.6 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 2.2 
with orihophosphoric acid and 5 volumes, of ethanol, 

- flowrate:.! mlperminute,
- spectrophotometer set at 280 nm, 
- injection volume: 20 pl. ■.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.4 and the relative standard 
deviation of replicate injections is not more than 2.0 for 
levodopa and carbidopa peaks.

Inject the reference solution and test solution (b),.

Calculate the content of CMHl4N2O4,and CylI1!NO4 in the 
tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Carbimazole

(X,O^,CH3

N Q

, '—N
'ch3

C?H:yN2O2S Mol. Wt.186.2
Carbimazole is ethyl 3-methyl-2-thioxo-4-imidazoline- 

carboxylate.

CARBIMAZOLE

Carbimazole contains not less than 98.0 per cent and not more 
than 102.0 percent of C7H10N2O2S, calculated on the dried 
basis.

Category. Antithyroid.

Description. Awhite or creamy-white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbimazole 
IPRS or with the reference spectrum of carbimazole.

B. In the test for Thiamazole and other related substances, the 
principal peak in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (c).

C. To a solution prepared by dissolving about 10 mg in a 
mixture of 50 ml of water and 0.05 ml of dilute hydrochloric 
acid, add 1 ml of potassium iodobismuthate solution', a red 
precipitate is produced.

Tests

Thiamazole and other related substances. Determine by liquid 
chromatography (2.4.14).

NOTE — Use freshly prepared solutions.

Solvent mixture. 20 volumes of acetonitrile and 80 volumes 
of water.

Test solution. Dissolve 5 mg of the substance under 
examination in 10.0 ml of the solvent mixture.

Reference solution (a). Dilute 1.0 ml of 0.005 per cent w/v 
solution of thiamazole (carbimazole impurity A) in the solvent 
mixture, and 2.0 ml of test solution to 10.0 ml with the solvent 
mixture.

Reference solution (b). Dissolve 5 mg of thiamazole in 
10.0 ml ofthe solvent mixture. Dilute 1.0 ml ofthe solution to 
100 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 10 volumes of acetonitrile 

and 90 volumes of water,
- flowrate: 1 mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to carbimazole impurity A 
and carbimazole is not less than 5.0.
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Inject reference solution (b) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with test solution, the 
area of secondary peak corresponding to carbimazole impurity 
A is not more than 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent) and the areas of any other secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The sum of areas of all the secondary peaks is not more 
than 0.6 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.6 per cent). Ignore any 
peak with area less than 0.05 times the area of principal peak 
in the chromatogram obtained with reference solution (b) 
(0.05 percent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.7 kPa for 24 hours.

Assay. Determine by liquid chromatography (2.4.14), as 
described under test of Related substances with the following 
modifications.

Reference solution. Dissolve 5 mg of carbimazole IPRS to 
10.0 ml with the solvent mixture.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 percent.

Inject the reference solution and the test solution.

Calculate the content of CvHjo^OjS.
Storage. Store protected from light.

Carbimazole Tablets
Carbimazole Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
carbimazole, C7H10N2O2S.

Usual strengths. 5 mg; 10 mg; 20 mg.

Identification
A. Shake a quantity of the powdered tablets containing 50 mg 
of Carbimazole with two quantities, each of 5 ml oichlbroform. 
Combine the chloroform extracts, filter and evaporate the filtrate 
to dryness. Dry the residue at 60° at a pressure not exceeding 
0.7 kPa for 30 minutes The residue complies with the following 
test.

Determine by infrared absorption spectrophotometry (2.4:6). 
Compare the spectrum with that obtained with carbimazole 
IPRS or with the reference spectrum of carbimazole.' •

IP-2022 T?

B. To a small quantity ofthe powdered tablets add 1 drop0f 
dilute potassium iodobismuthate solution} a scarlet colour 
produced.

Tests

Thiamazole and other related substances. Determine by liquid 
chromatography (2.4,14).

NOTE —Use freshly prepared solutions and protect front 
light.

Test solution. Disperse a quantity of the powdered tablets 
containing 20 mg of Carbimazole in 10.0 ml of acetonitrile 
with the aid of ultrasound for 5 minutes, filter. Dilute 1.0 ml of 
the solution to 20.0 ml with water'.

Reference solution (a). A 0.00005 per cent w/v of carbimazole 
IPRS in 5 per cent v/v of acetonitrile.

Reference solution (b). A 0.0001 per cent w/v of thiamazole 
in. 5 per cent v/v of acetonitrile.

Reference solution (c). A solution containing 0.002 per cent 
w/v of carbimazole IPRS and 0.0001 per cent w/v of thiamazole 
in 5 per cent v/v of acetonitrile.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. 5.0 per cent v/v solution of 

acetonitrile,
B, 20.0 per cent v/v solution of 

acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- - injection volume: 100 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) ■ (per cent v/v)

0 100 0
. 4.6 100 0

30 0 ■100
30.1 100 0
40 100 0

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to thiamazole (carbimazole 
impurityA) and carbimazole is not less than 5.0.

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
peak corresponding to thiamazole is not more than the area ot 
the principal peak in the chromatogram obtained with reference 
solution (b) (.1.0 per cent) and the area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent).
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gniforniity of content. Complies with the test stated under 

Tablets.
petennine by liquid chromatography (2:4.14), as described 
yajgf Assay with the following modification.

solution. Disperse one tablet in 5 ml of water with the aid 
of ultrasound for 5 minutes and dilute with mobile phase A to 
obtain a solution having concentration of 0.005 per cent w/v 
ofCarbimazolc.

Inject reference solution (a) and the test solution.

Calculate the content of C7H10N2O2S in the tablet. ■

Other tests. Comply with the tests stated under Tablets.

4ssay. Determine by liquid chromatography (2.4.14).

— Protect the solutions from light and prepare 
immediately before use.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 20 mg of Carbimazole in 5 ml of water, 
with the aid of ultrasound for 5 minutes and dilute to 20.0 ml 
with■ acetonetrile, filter. Dilute 5.0 ml of the solution to 
100.0 ml with mobile phase A.

Reference solution (a). A 0.005 per cent w/v solution of 
carbimazole IPRS in mobile phase A.

Reference solution (b). A solution containing 0.01 per cent 
w/v of carbimazole IPRS and 0.0005 per cent w/v of thiamazole 
jn mobile phase A

Use chromatographic conditions as described under test for 
Thiamazole and other related substances.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to thiamazole (carbimazole 
impurityA) and carbimazole is not less than 5.0., . ..

Inject reference solution (a) and the test solution.

Calculate the content of C7H10N2O2S in the tablets.

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°.

Carbomers
Carbomers are high molecular mass polymers of acrylic acid 
cross-linked with polyalkenyl ethers of sugars or polyalcohols. 

Carbomers contains not less than 56.0 per cent and not more 
than 68.0 per cent of carboxylic acid groups (-COOH), calculated 
on the dried basis.

Category. Excipient.

description. Awhite, fluffy powder, hygroscopic.

Identification

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C, D may be omitted if tests A and E are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carbomers IPRS 
or with reference spectrum of carbomers.

B. Adjust a 1 per cent w/v dispersion to about pH 7.5 with 1M 
sodium hydroxide. A highly viscous gel is formed.

C. Add 2 ml of a 10 per cent w/v solution of calcium chloride 
with continuous stirring to 10 ml ofthe gel obtained in test B. 
A white precipitate is immediately produced.

D. Add 0.5 ml of thymol blue solution to 10 ml of a 1 per cent 
w/v dispersion. An orange colour is produced. Add 0.5 ml of 
cresol red solution to 10 ml of a 1 per cent w/v dispersion. A 
yellow colour is produced.

E. It complies with the test for viscosity (2.4.28).

Tests
Apparent viscosity. The nominal apparent viscosity is in the 
range 300 mPa s to 115000 mPa s. For a product with a nominal 
apparent viscosity of 20000 mPa s or greater, the apparent 
viscosity is 70.0 per cent to 130.0 per cent of the value stated 
on the label; for a product with a nominal apparent viscosity 
less than 20 000 mPa s, the apparent viscosity is 50.0 per cent 
to 150.0 per cent of the value stated on the label.

Dry the substance under examination in vacuum at 80° for 
1 hour. Carefully add 2.5 g of the previously dried substance 
under examination to 500 ml cE water in a 1000-ml beaker while 
stirring continuously at 1000 ± 50 rpm, with the stirrer shaft 
set at an angle of 60° to one side of the beaker. Add the 
previously dried substance over a period of 45 to 90 seconds, 
at a uniform rate, ensuring that loose aggregates of powder 
are broken up and continue stirring at 1000 ± 50 rpm for 
15 minutes. Remove the stirrer, and place the beaker containing 
the dispersion in a water-bath at 25 ± 0.2° for 30 minutes. 
Insert the stirrer to a depth necessary to ensure that air is not 
drawn into the dispersion, and while stirring at 300 ± 25 rpm, 
titrate with a glass-calomel electrode system to pH 7.3 
to 7.8 by adding a 18 per cent w/v solution of sodium 
hydroxide below the surface, determining the end-point 
potentiometrically (2.4.25). The total volume of the 18 per cent 
w/v solution of sodium hydroxide used is about 6.2 ml. Allow 
2-3 minutes before the final pH determination. If the final pH 
exceeds 7.8, discard the preparation, and prepare anotherusing 
a smaller amount of sodium hy droxide for titration. Return the 
neutralised preparation to the water-bath at 25° for 1 hour, 
then perform the viscosity determination without delay to 
avoid slight viscosity changes that occur 75 minutes after 
neutralisation. Determine the viscosity (2.4.28) with a rotating 
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viscometer with a spindle rotating at 20 rpm, using a spindle 
suitable for the expected apparent viscosity.

Free acrylic acid. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.125 g of the substance under 
examination in 25 ml of a 2.5 per cent w/v solution of aluminium 
potassium sulphate. Heat the suspension at 50° for. 20 minutes 
with shaking. Then shake the suspension at room temperature 
for 60 minutes. Centrifuge and use the clear supernatant 
solution.

Reference solution. Dissolve 62.5 mg of acrylic acid IPRS in 
100 ml of a 2.5 per cent w/v solution of aluminium potassium 
sulphate. Dilute 1.0 ml of the solution to 50.0 ml with 2.5 per 
cent w/v solution of aluminium potassium sulphate.

Chromatographic system
- ' a stainless steel column 12 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobilephase: A. dissolve 0.136 gin 100 ml of potassium 

dihydrogen phosphate, adjusted to pH 2.5 using dilute 
phosphoric acid,

B. equal volumes of a so lutibn of 0.136 g 
ofpotassium dihydrogen phosphate in 100 ml of water 
and acetonitrile,

- - a gradient programme using the conditions given below, 
- flow rate: 1 mlperminute, .
- spectrophotometer set at 205 nm,
- injection volume: 20 pl.

Time . Mobile phase A Mobile phase B 
(inmin.) . (per cent v/v) (per cent v/v) .

0 100 0
8 100 0

9 0 100

20 0 . ... 100
21 100 0

- 30 ' 100 0
Inject the reference solution and the test solution^ The 
retention time for acrylic acid is about 6.0 minutes. The area of 
the peak in the chromatogram obtained with the test solution 
is not more than the area of the corresponding peak ih the 
chromatogram obtained with the reference solution 
(0.25 per cent).

Benzene. Determine by gas chromatography (2.4.13).

Solvent mixture. Dissolve 0.1 g of benzene in 100 ml of dimethyl 
sulphoxide. Furth erdilutel.O ml of the solution to 100.0 ml 
with -water. Further dilute 1.0 ml of the solution to 100.0 ml 
with water. :

Test solution. Weigh 50.0 mg of the substance under 
examination, add 5.0 ml of water and 1.0 ml of dimethyl 
sulphoxide. ■■■.

1742 iMlMiHliMl

Reference solution. Weigh 50.0 mg of the substance under 
examination, add 4.0 ml of water, 1.0 ml of dimethyl sulphoxide 
and 1.0 ml of the solvent mixture.

Close the vials with a tight rubber membrane stopper coated 
with polytetrafluoroethylene and secure with an aluminium 
crimped cap. Shake to obtain a homogeneous dispersion.

Chromatographic system
- a capillary column 30 m x 0.53 mm, packed with 

cyanopropyl phenyl polysiloxane, .
- temperature: 

column at 130°, 
inlet port and detector at 240°,

- flow rate: 30 ml per minute using nitrogen as the carrier 
gas.

Stratic head-space conditions which may be used:
- equilibration temperature 80°, ■ ■
- equilibration time 60 minutes,
- transfer line temperature 90°.

Inject 1 pl ofthe gaseous phase ofthe reference solution andl 
pl of the gaseous phase of the test solution; repeat these 
injections twice more. Maximum relative standard deviation 
ofthe differences in area between the analyte peaks obtained 
from the 3 replicate pair injections of the reference solution 
and the test solution is 15 per cent. The test is not valid unless 
the relative standard deviation for replicate injections is not 
more than 15 percent.

The mean area of the peak corresponding to benzene in the 
chromatograms obtained with the test solution is not more 
than half the mean area of the peak corresponding to benzene 
in the chromatograms obtained.with the reference solution 
(2ppm). ....

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).. - .

Sulphated ash (2.3.18). Not more than 4.0 per cenf determined 
on 1.0 g.

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 
on 1.0 g by drying in vacuum at 80° for 60 minutes.

Assay. Weigh accurately about 0.12 g, add 50 ml of water 
slowly with stirring and heating at 60° for 15 minutes. Stop 
heating, add 150 ml of water and continue stirring for 
30 minutes. Add 2 g of potassium, chloride and. titrate with 
0.2 M sodium hydroxide determining the end-point 
potentiometrically (2.4.25).

l .ml of 0.2 Msodium hydroxide is equivalent to 0.009 g of 
carboxylic acid groups (-COOH).

Storage. Store protected from moisture. .

Labelling. The label states the nominal apparent viscosity.
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Carboplatin

CsH12N2O4.pt ... Mol Wt .371.3

Carboplatin is (i£P-4-2)-diamrnine[l ,1-cyclo-butanedi 
(carboxylato-&(9)(2-)]platinum. .

Carboplatin contains not less than 98.0 per cent and not more 
than 102.0 per cent of C6Hi2N2O4.Pt, calculated on the dried 
basis.
Category. Anticancer.

Description. A colourless crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carboplatin 
IPRS or with the reference spectrum of carboplatin.

Tests
Appearance of solution. A1.0 per cent w/v solution in carbon 
dioxide free water (Solution A) is clear and colourless (2.4.1).

Acidity and Impurity B. Not more than 0.5 per cent w/v, 
calculated as carboplatin impurity B (cyclobutane-1, 
1-dicarboxylic acid). To 10 ml of solution A, add 0.1 ml of 
phenolphthalein solution, solution is colourless. Not more 
than 0.7 ml of 0.01Msodium hydroxide is required to change 
the colour of indicator to pink.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of acetonitrile and water.

Test solution. Dissolve 20 mg of the substance under 
examination in 20.0 ml of the solvent mixture.

Reference solution. Dilute 0.5 ml of the test solution to 
200.0 ml of with the solvent mixture.

Chromatographic system
■ a stainless steel column 25 cm x 4.6 mm, packed with 

amino propylsilane bonded to porous silica (5. pm),
~ mobile phase: a mixture of 13 volumes of water and 

87 volumes of.acetonitrile,
■ flow rate: 2 ml per minute,
~ spectrophotometer set at 230 nm,
” injection volume: 10 pl.

The relative retention time with reference to carboplatin 
(retention time: about 7 minutes) for carboplatin impurity A 
(cis-diaminedichloroplatinum (II)) is about 0.3.

Inject the test solution. The test is not valid unless the column 
efficiency is not less than 5000 theoretical plates and the tailing 
factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to carboplatin impurity A 
is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (0.25 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent). Ignore any peak with the area less than 0.2 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.05 per cent).

Chlorides (2.3.12). Dissolve 0.4 g in water, heating slightly if 
necessary, and dilute to 15 ml with water, filter. The filtrate 
complies with the limit test of chlorides (100 ppm).Prepare the 
standard using 8.0 ml of chloride standard solution (5 ppm).

Ammonium. Not more than 100 ppm.

In a 25 ml jar fitted with a cap, dissolve or suspend 0.2 g of 
substance under examination in 1 ml of water. Add 0.3 g of 
heavy magnesium oxide. Close immediately after placing a 
piece of silver manganese paper 5 mm square, wetted with a 
few drops of water, under the polyethylene cap. Swirl, 
avoiding projections of liquid, and allow to stand at 40° for 
30 minutes. If the silver manganese paper shows a grey colour, 
it is not more intense than that of a standard prepared at the 
same time and in the same manner using the prescribed volume 
of ammonium standard solution, 1 ml of water and 0.3 g of 
heavy magnesium oxide. Prepare the standard using 0.2 ml of 
ammonium standard solution (100 ppm NHfr

Silver. Not more than 10 ppm.

Determine by atomic emission spectrophotometry (2.4.3), 
measuringat328.1 nm.

Test solution. Dissolve 0.5 g in a 1 per cent v/v solution of 
nitric acid and dilute to 50.0 ml with the same solution.

Reference solutions. Prepare the reference solutions using 
silver standard solution (5ppmAg), diluting with a 1 per cent 
v/v solution of nitric acid.

Soluble barium. Not more than 10 ppm.

Determine by atomic emission spectrophotometry (2.4.3), 
measuring at 455.4 nm.

Test solution. Use the solution described under test for silver.
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Reference solutions. Prepare the reference solutions using 
barium standard solution (50 ppm Ba), diluting with 1.0 per 
cent v/v solution of nitric acid.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Ignite 0.2 g of residue obtained in the test for loss oh 
drying to a constant mass at 800°.

1 mg of the residue is equivalent to 0.001903 g of C6Hi2N2O4.Pt.

Storage. Store protected from light.

Carboplatin Injection
Carboplatin Injection is a sterile solution of Carboplatin in 
Water for Injections.

Carboplatin Injection contains not less than 90.0 per cent and 
not more than 105.0 per cent of the stated amount of 
carboplatin, C6Hi2N2O4Pt.

Usual strength. 10 mg per ml.

Identification

A. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel.

NOTE—Carry out the test protectedfrom light and use freshly 
prepared, solution.

Mobile phase. A mixture of 20 volumes of water and 
80 volumes of acetone.

Test solution. Dilute a volume of inj ection to obtain a solution 
containing 1.0 per cent w/v of Carboplatin in water.

Reference solution. A1.0 per cent w/v solution of carboplatin 
IPRS in water.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air for 2 hours. Spray the 
plate with a solution prepared immediately by dissolving 5.6 g 
of tin(II)chloride in 10.0 ml of hydrochloric acid, and dilute 
to 100 ml with water, add 1.0 g ofpotassium iodide and stir. 
Heat the plate at 100° for 10 minutes and examine in 
daylightThe principal spot in the chromatogram obtained with 
the test solution corresponds to that.in the chromatogram 
obtained with, the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 5.0 to 7.0.

lp 2022'

Cyclobutane-l,l-dicarboxylic acid. Determine by liquid 
chromatography (2.4.14).

NOTE — Carry out the test protected from light and 
freshly prepared solution.

Test solution. Dilute a volume of injection to obtain a solution 
containing 0.1 per cent w/v of Carboplatin in water.

Reference solution (a). A 0.001 per cent w/v solution of 
cyclobutane-1,1 -dicarboxylic acid in water.

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a).

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

- octadecylsilane bonded to porous silica (10 pm),
, - mobile phase: a mixture of 2 volumes of buffer solution 

prepared by dissolving 8.5 g of tetrabutylammonium 
hydrogen sulphate in 80 volumes of water, add 3.4 ml of 
orthophosphoric acid and adjusted to pH 7.5 with 
10 M sodium hydroxide, 10 volumes of acetonitrile 
and 88 volumes of water,

- flow rate: 2 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 100 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peak corresponding to carboplatin 
and cyclobutane-1,1- dicarboxylic acid is not less than 2.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to cyclobutane-1,1- dicarboxylic acid is 
not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent).

Bacterial endotoxins (2.2.3). Not more than 5.4 Endotoxin Units 
per ml of 1.0 per cent w/v solution of Carboplatin.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

NOTE ■— Carry out the test protected from light and use 
freshly prepared solution.

Test solution. Dilute the injection with water if necessary to 
produce a solution containing 0.1 per cent w/v of Carboplatin.

Reference solution . A 0.1 per cent w/v solution of carboplatin 
IPRS in water.

Charomatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

aminopropylsilane bonded to porous silica (5 pm) (Such 
as pBondapak-NH2), . '

- mobile phase: a mixture of 13 volumes of water and 
87 volumes of acetonitrile,
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flow rate: 2 ml per minute, 
spectrophotometer set at 230 nm, 
injection volume: 20 pl.

>ct the reference solution. The test is not valid unless the 
'olumn efficiency is not less than 5000 theoretical plates and 
die tailing factor is not more than 2.0.

Inject the;reference solution and the test solution.

Calculate the content of C6H12N2O4Pt in the injection.

Storage- Store protected from light and free from contact with 
metals.. • . ■

Carboprost Tromethamine

C2|H36O5, C4HhNO3 Mol. Wt. 489.70

Carboprost Tromethamine is. a salt of (5Z,13£)-(87f,9iS,llJ?, 
122?, 15S)-9,11,15 -trihydroxy-15-methyi-prosta-5,13-dienoic 
acid with 2-amino-2-hydroxymethyI-1,3-propanediol.

Carboprost Tromethamine contains not less than95.0 per cent 
and not more than 105.0 per cent of C2!H36O5,C4HliNO3, 
calculated on the dried basis.

CAUTION— Great care should be taken to prevent inhaling 
particles of Carboprost Tromethamine and-exposing the skin 
io it.

Category. Uterine stimulant; abortifacient.

Description. A white powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with .carboprost 
tromethamine IPRS or with reference spectrum of carboprost 
tromethamine. Examine the substances as mulls.

Tests
Specific optical rotation. (2.4.22) +18.0° to + 24.0°, determined 
111 a 1.0 per cent w/v solutidri in ethanol (95 per cent).
15/?-Epimer and 5-trans isomer. Determine by liquid 
chromatography (2.4.14).
Follow the method described under Assay but using injection 
volume 25 pl. The usual order of elution is guaiphenesin, the 
2'Haphthacyl ester of 15//-epimer, the 2-naphthacyl ester of 

carboprost and the 2-naphthacyl ester of the 5-trans isomer 
with retention times of about 7, 8, 11 and 13 minutes 
respectively. Measure the peak areas for the four components 
and calculate the contents of the 157?-epimer and 5-trans 
isomer. The percentages of 157?-epimer (as tromethamine salt) 
and 5-trans isomer are not more than 2.0 per cent and 4.0 per 
cent respectively.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
by drying in oven at 50° for 16 hours at a pressure not exceeding 
0.7 kPa.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 5 mg of the .substance 
under examination, transfer to a stoppered 50-ml centrifuge 
tube. Add 20.0 ml of dichloromethane and 2 ml of citrate buffer 
prepared by dissolving 10.5 g of citric acid monohydrate in 
about 75 ml of water, adjusted the pH of the solution to 4.0 by 
addition of sodium hydroxide solution slowly and diluting to 
100 ml with water. Shake the stoppered tube for about 
10 minutes and centrifuge. Transfer 4.0 ml of the lower 
dichloromethane layer to a suitable vial and evaporate the 
solvent with the aid of a stream of nitrogen. To the dried 
material add 100 pl of a freshly prepared 2 per cent w/v solution 
of a-bromo-2'-acetonaphthone in acetonitrile and swirl to 
wash down the sides of the vial. Add 50 pl of a freshly prepared 
1 per cent v/v solution of diisopropylethylamine in 
acetonitrile, swirl again and place the vial at a temperature of 
30° to 35° for not less than 15 minutes. Evaporate the 
acetonitrile from the vial with the aid of a stream of nitrogen, 
add 2.0 ml of a 0.7 per cent w/v solution of guaiphenesiri 
(internal standard) in the mobile phase, mix and filter the 
resulting solution through a fine porosity filter.

Reference solution. Prepare in the same manner but using 
caroboprost tromethamine IPRS in place of the substance 
under examination.

Chromatographic system
- stainless steel column 30 cm x 4 mm, packed with porous 

silica particles (3 to 10 pm),
- mobile phase: a mixture of 7 volumes of 1,3-butariediol, 

0.5 volume oi. water and 992 volumes of 
dichloromethane,

- flow rate: 1.5 ml per minute,
- spectrophotometer set 254 nm,
- injection volume: 10 pl.

The retention times for guaiphenesin and the 2-naphthacyl 
ester of carboprost are about 7 minutes and 11 minutes 
respectively.

Inject the reference solution. The test is not valid unless the 
resolution between these two peaks is greater than 4.0 and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent.
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Inject the reference solution and the test solution.

Calculate the content of C,] CXXCLNijNOy

Storage. Store in a refrigerator (2° to 8°).

Carboprost Tromethamine Injection
Carboprost Tromethamine Injection is a sterile solution of 
Carboprost Tromethamine in Water for Injections. It may 
contain Benzyl alcohol, Sodium Chloride and Tromethamine.

Carboprost Tromethamine Injection contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of carboprost, C2iH3605.

Usual'strengths, the equivalent of 250 pg and 500 pg of 
carboprost in 1 ml.

Description. A colourless solution.

Identification

Extract a volume of the injection containing 2.5 mg of 
Carboprost Tromethamine with 1.5 to 2 times its volume of 
chloroform. Discard the chloroform layer and acidify the 
aqueous layer with 3 to 5 drops of hydrochloric acid. Extract 
the acidified solution with an equivalent volume of chloroform. 
Filter the chloroform layer through, a pledget of cotton and 
concentrate the filtrate to a volume of less than 1 ml. To the 
resulting solution add 150 mg to 180 mg ofpotassium bromide 
IR and mix well. Dry the potassium bromide mixture in vacuum 
overnight and prepare a disc from the dried mixture.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carboprost 
tromethamine IPRS treated in the same manner or with 
reference spectrum of carboprost tromethamine.

Tests

pH (2.4.24). 7.0 to 8.0.

Bacterial endotoxins. Not more than 714.3 Endotoxin Units 
per mg of carboprost tromethamine.

Other tests. Comply with the tests stated under. Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14). •

Test solution. Transfer a volume of the injection containing 
500 pg of carboprost to a stoppered 50-ml centrifuge tube. 
Add 20.0 ml of dichloromethane and 1.0 ml of citrate buffer 
prepared by dissolving 10.5 g of citric acid monohydratein 
about 7 5 ml of 'water, adjusting the pH of the solution to 4.0 by 
addition of sodium hydroxide solution slowly and diluting to 

IP 2022

100.0 ml with water. Shake the stoppered tube for about 
10 minutes and centrifuge. Transfer 8.0 ml of the l0Wer 
dichloromethane layer to a suitable vial and evaporate $$ 
solution with the aid of a stream of nitrogen (The residue mav 
not evaporate to dryness because of the presence of benzyl 
alcohol). Add 100 pl of a freshly prepared 2 per cent w/v 
solution of a-bromo-2'~acetonaphthone in acetonitrile and 
swirl to wash down the sides ofthe vial. Add 50 pl of a freshly 
prepared 1 per cent v/v solution of diisopropylethylamine in 
acetonitrile, swirl again and place the vial at a temperature of 
30° to 35° for not less than 15 minutes. Evaporate the 
acetonitrile from the vial with the aid of a stream of nitrogen, 
add 1.0 ml of a 0.3 per cent w/v solution of guaiphenesin 
(internal standard) in the mobile phase, mix and filter the 
resulting solution through a fine porosity filter.

Reference solution. Prepare an aqueous solution containing 
about 0.332 mg of carboprost tromethamine IPRS and 9 mg of 
benzyl alcohol per ml. Transfer 2.0 ml of the resulting solution 
to a stoppered 50-ml centrifuge tube and proceed as given 
under the test solution beginning at the words “Add 20,0 ml 
ofdichloromethane ”.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with porous 

silica particles (3 to 10 pm),
— mobile phase: a mixture of 7 volumes of 1,3-butanediol. 

0.5 volume of water and 992 volumes of 
dichloromethane,

- - flow rate: 1.5 mlperminute,
- spectrophotometer set 254 nm,
- injection volume: 10 pl.

The retention times for guaiphenesin and the 2-naphthacyl 
ester of carboprost are about 7 minutes and 11 minutes 
respectively.

Inject the reference solution. The test is not valid unless the 
resolution between these two peaks is greater than 4.0 and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the quantity, in pg, of carboprost C21H36O5 per ml of 
the injection from the ratios of the peak response of the 
2-naphthacyl ester of carboprost and the internal standard 
obtained with the test solution, the ratios ofthe peak response 
of the 2-naphthacyl ester of carboprost and the internal 
standard obtained with the reference solution and the 
concentration, in pg per ml, of carboprost in carboprost 
tromethamine IPRS in the reference solution.

Storage. Store in a refrigerator (2° to 8°).

Labelling. The label states the strength in terms ofthe 
equivalent amount of carboprost in a suitable dose-volume.
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Carboxyinethylcellulose Calcium
Carmellose Calcium

R=H; R=CH2COOH

Carboxymethylcellulose Calcium is the calcium salt of a partially 
substituted poly(carboxymethyl) ether of cellulose.

Category. Pharmaceutical aid.

Description. A white to yellowish-white powder.

Identification

A. Shake 0.1 g thoroughly .with 10 ml of water. Add 2 ml of 
dilute sodium hydroxide solution and allow to stand for 
10 minutes (Solution A). Dilute 1 ml of solution Ato 5 ml with 
water. To 0.05 ml ofthe solution, add 0.5 ml of a 0.05 per cent 
w/v solution of chromotropic acid, sodium salt in sulphuric 
acid (75per cent) and heat on a water-bath for 10 minutes; a 
reddish-violet colour develops; .

B. Shake 5 ml of solution A with 10 ml of acetone; a white, 
flocculent precipitate is produced.

C. Shake 5 ml of solution A with 1 ml of ferric chloride solution.; 
a brown, flocculent precipitate is formed.

D. Ignite 1 g and dissolve the residue in a mixture of 5 ml.of 
acetic acid and 10 ml of water, boil for 5 minutes. Cool and 
neutralise with dilute ammonia. The solution gives reaction 
(a)ofcalcium (2.3.1). . .

Tests

Alkalinity. Shake 1.0 g thoroughly with 50 ml of carbon 
dioxide-free water and add 0.05 ml of phenolphthalein 
solution. No red colour develops.

Chlorides (2.3.12). Shake 1.0 g with 50 ml of water, add 5 ml of 
dilute sodium hydroxide solution and dilute to . 100 ml with

Heat 2.8 ml of the solution with 10 ml of dilute nitric 
acid on a water-bath until a flocculent precipitate is produced. 
Cool, centrifuge and separate the supernatant liquid. Wash 
'he precipitate with 3 quantities, each of 10 ml of water, 
cen'rifuging each time. Combine the supernatant liquid and 
'he washings and dilute to 100 ml with water. To 25 ml, add 
h nil of dilute nitric acid. This solution complies with the limit 
'est for chlorides (0.36 per cent). ...

Sulphates (2.3.17). Shake 1.0 g with 50 ml of water, add 5 ml of 
dilute sodium hydroxide solution and dilute to 100 ml with 
water. Heat 20 ml of the solution with 1 ml of hydrochloric 
acid on a water-bath until a flocculent precipitate is produced. 
Cool, centrifuge and separate the supernatant liquid. Wash 
the precipitate with 3 quantities, each of 10 ml, of water, 
centrifuging each time. Combine the supernatant liquid and 
the washings and dilute to 100 ml with water. To 7.5 ml add 
1 ml of dilute hydrochloric acid and dilute to 50 ml with water. 
The resulting solution complies with the limit test for sulphates 
(1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). . .

Sulphated ash (2.3.18). 10.0 per cent to 20.0 per cent.

Loss on drying (2.4.19). Not more than 10.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Storage. Store protected from moisture.

Carboxymethylcellulose Sodium
Sodium Carboxymethylcellulose; Carmellose Sodium

Carboxymethylcellulose Sodium is the sodium salt of a 
partially-substituted poly(carboxymethyl) ether of cellulose.

Sodium Carboxymethylcellulose contains not less than 
6.5 per cent and not more than 10.8 per cent of sodium, Na, 
calculated on the dried basis.

Category. Pharmaceutical aid.

Description. A white or almost white, granular powder; 
hygroscopic.

Identification

A. Sprinkle a quantity containing 1.0 g ofthe dried substance 
on to 90 ml oi.carbon dioxide-free water at 40° to 50°, stir 
vigorously until a colloidal solution is produced, cool and 
dilute to 100 ml with carbon dioxide-free water (solution A). 
To 10 ml of solution A add 1 ml of copper sulphate solution; a 
blue, cotton-like precipitate is produced.

B. Boil 5 ml of solution A for a few minutes; no precipitate is 
produced.

C. Solution A gives the reactions of sodium salts (2.3.1).

Tests
Appearance of solution. Solution A is not more opalescent 
than opalescence standard OS4 (2.4.1), and not more intensely 
coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 6.0 to 8.0, determined in solution A.
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Apparent viscosity. 75 to 140 per cent ofthe declared value, 
determined by the following method. To 50 ml of water heated 
to 90° add, with stirring, a quantity containing 2 g of the dried 
substance under examination or, for a product of low viscosity, 
use the quantity required to give the concentration on the 
label. Allow to cool, dilute to 100 ml with water and continue 
stirring until solution is complete. Determine the viscosity by 
Method C (2.4.28), at 20° using a shear rate of 10 s"1. If 
necessary, use rates slightly below and slightly above 10 s'1 
and interpolate.
Arsenic (2.3.10). Place 5.0 g in a dry Kjeldahl flask, add 20 ml 
of nitric acid, and warm cautiously until the reaction 
commences. Allow the reaction to subside without further 
heating, then add a mixture of 20 ml of nitric acid and 5 ml of 
sulphuric acid and heat until brown fumes cease to be 
evolved. Add 0.5 ml of perchloric acid (60 per cent), heat 
until white fumes appear, and if the liquid is still dark add 
further small quantities of nitric acid and heat until the liquid 
becomes pale yellow. Heat again until the white fumes appear 
and continue heating for a further 15 minutes. Add 0.5 ml of 
perchloric acid (60 per cent) and continue heating for a few 
minutes. Allow the solution to cool add 10 ml of water, and 
heat until white fumes appear. Repeat the heating with a further 
5 ml of water, cool and add 40 ml of water and 10 ml oi stannated 
hydrochloric acidAsT. The resulting solution complies with 
the limit test for arsenic (1 ppm). Prepare the standard using 
0.5 ml of arsenic standard solution (10 ppm As).

Heavy metals (2.3.13). To the residue obtained in the test for 
Sulphated ash add 1 ml of hydrochloric acid, evaporate to 
dryness on a water-bath and dissolve the residue in 20 ml of 
water. 12 ml of the solution complies with the limit test for 
heavy metals, Method D (20 ppm). Prepare the standard using 
lead standard solution (1 ppm Pb).

Chlorides (2.3.12). 10 ml of solution A complies with the limit 
test for chlorides (0.25 percent).

Sulphated ash (2.3.18)120.0 to 33.3 percent, calculated orithe 
dried basis, determined on 1.0 g dispersed in a mixture of 
equal volumes of sulphuric acid and water.

Loss on drying (2.4.19). Not more than 10.0 per cent, 
determined on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.2 g and disperse in 80 ml of 
anhydrous glacial acetic acid. Heat on a water-bath for 
2 hours, cool. Titrate with 0.1 Mperchloric acid determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.002299 g of 
Na.

Storage. Store protected from light and moisture.

Labelling. The label states the apparent viscosity in mPas of 
a 2 per cent w/v solution or, where the viscosity is low, the 
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concentration of the solution to be used and the apparent 
viscosity in mPas.

Carboxymethylcellulose Eye Drops
Carboxymethylcellulose Sodium Eye Drops; Carmellose 
Sodium Eye Drops

Carboxymethylcellulose Eye Drops are a sterile solution of 
Carboxymethylcellulose Sodium in Purified Water.

Carboxymethylcellulose Eye Drops contain not less than 90.0 
per cent and not more than 110.0 per cent ofthe stated amount 
of carboxymethylcellulose Sodium.

Usual strength. 0.5 per cent w/v.

Identification

A. To 2 ml, add 1 ml of water to a test-tube, 5 drops of 
1-napthol TS and 2 ml of sulphuric acid to the test tube; red 
or purple colour is observed.

B. To 10 ml, add 5 ml of barium chloride solution TS; a white 
precipitate is formed.

C. To 4 ml, add 2 ml of 15 per cent w/vpotassium carbonate 
solution and heat to boiling, no precipitate is formed. Add 4 ml 
of potassium pyroantimonate TS, heat to boil. Allow to cool 
in ice water; a dense precipitate is formed. Expose precipitate 
to non-luminous flame, the precipitate imparts an intense 
yellow colour to the flame. . .. ., ,

Tests ■

pH(2.4.24). 5.0 to 8.0.

Other tests. Comply with the tests stated under Eye Drops.

Assay.

Solution A. A 20.0 per cent w/v solution of polyhexanide 
(vantocil 1B solution). Dilute 1.0 ml of the solution to 200 ml 
with water.

Test solution. To 5 ml, add sufficient’water to produce 25 ml 
To 5.0 ml’ of the solution, add 5 ml of solution A drop by drop 
while swirling the flask and dilute to 250:0 ml with water.

Reference solution: A 0.11 per cent w/v solution of 
carboxymethylcelliilose sodium IPRS in water. To 5.0 ml of 
the solution, add 5 ml of solution A drop by drop while swirling 
the flask and dilute to 250.0 ml with water.

Measure the absorbance at the maximum at about 235 nm 
(2.4.7) using 5 ml of solution A diluted to 250 ml with water as 
the blank and calculate the content of carb’oxymethylcellulose 
sodium in the eye drops.

Storage. Store protected from light.
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Carisoprodol

ChHmNA Mol. Wt. 260.3

Carisoprodol is (7?5)-2-{[(Aminocarbonyl)oxy]methyl} 
-2-methylpentylisopropylcarbamate.

Carisoprodol contains not less than 98.0 per cent and not 
more than 102.0 per cent of calculated on the
dried basis.

Category. Muscle relaxant.

Description. A white crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carisoprodol 
IPRSor with the reference' spectrum of carisoprodol.

Tests

Related substances. Determine by . liquid chromatography 
(2.4.14). ■ ;

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water.

Test solution. Dissolve 0.5 g of Carisoprodol, in the solvent 
mixture and dilute to 50.0 ml with the solvent mixture, with the 
aid of ultrasound.

Reference solution fa). A 0.01 per cent w/v solution of 
carisoprodol IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.0125 per cent 
w/v, each of, carisoprodol impurity A IPRS, meprobamate 
IPRS and carisorprodol iPRSindhe solvent mixture; . -

Chromatographic system
~ a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (4pm), <
~ mobile phase: A. a mixture of 25 volumes of acetonitrile 

and 75 volumes of water,
B. acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
~ spectrophotometer set at 200 nm,
” injection volume: 25 pl. ............

Time Mobile phase A. Mobile phase B .
(in min.) (per cent v/v) (per cent v/v)

0 100 0
35 100 0
36 80 20
51 80 20
52 100 0
60 100 1 0

Name Relative Correction
retention time factor

Carisoprodol impurity A1 0.19 16.7
Meprobamate 0.24 12.5
Carisoprodol monocarbamate2 0.86 0.71
Carisoprodol 1.0

12-hydroxymethyl~2-■methylpentyl carbamate,

2N-Isopropyl-2-hydroxymethyl-2-methylpentyl carbamate.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to carisoprodol impurity A
and meprobamate is not less than 1.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to carisoprodol impurity A and carisoprodol 
monocarbamate is not more than 0.1 times the area of the 
principal peak obtained in the chromatogram obtained with 
reference solution (a) (0.1 per cent), the area of any peak due 
to meprobamate is not more than 0:5 times the area of the 
principal peak, in the chromatogram obtained with reference 
solution (a) (0.5 per cent), the area of any other secondary 
peak is not more than 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.1 per cent) and the sum of the areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with reference, solution (a) (1.0 per 
cent).- ' .

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Metho d B (10 ppm).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 60° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances using following 
modifications'. ■

Test solution. Dissolve 25 mg of Carisoprodol in the solvent 
mixture and dilute to 10.0 ml with the solvent mixture with the 
aid of ultrasound.

Reference solution; A. 0.25 per cent w/v solution of 
carisoprodol IPRS in the solvent mixture.
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Inject the reference solution and the test solution.

Calculate the content of C^H^^CL

Storage. Store protected from moisture.

Carisoprodol Tablets
Carisoprodol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
carisoprodol,

Usual strength. 350 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Dissolution (2.5.2);

NOTE—Use only freshly prepared solutions containing - 
amylase; and equilibrate the dissolution medium at 37° for 
not more than one hour before beginning the dissolution 
test.

Apparatus No. 2 (Paddle), ,
Medium. 900 ml of 0.03 Mphosphate bufferpH 6.9, containing 
5 units of a-amylase per ml, :
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter. Determine 
byJiquid chromatography (2.4.14), as described under Assay 
using 150 pl injection volume:

Test.solution, Use the filtrate, dilute if necessary, with 0.05 M 
phosphate buffer pH 6.9.

^Reference solution. A 0.04 per cent w/v solution of 
carisoprodol IPRS prepared by dissolving in minimum 
quantity of acetonitrile and suitably diluting, with 0.05 M 
phosphate buffer pH 6.9.

Inject the reference solution and the test solution.

Calculate the content of CJ2H24N2O4.

Q. Not less than 80 per cent of the stated amount of
cvh24n2o4. ;
Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of methanol and 40 volumes of 
0.005 Msulphuric acid. ' ~ ' ■

Test solution. Weigh and powder 20. tablets. Disperse a 
quantity of the powder containing 0:35 g of Carisoprodol in 

the solvent mixture with the aid of ultrasound for 30 minutes 
and mechanically shaking for 60 minutes, dilute to 100.0 
with the solvent mixture, and filter.

Reference solution (a). A 0.35 per cent w/v solution of 
carisoprodol IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.24 per cent 
w/v of 2-methyl-2-propyl-l,3-propanediol IPRS and 0.34 per 
cent w/v of carisoprodol IPRS in the mobile phase.

Charomatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
. - mobile phase: a mixture of 40 volumes of water and 

60 volumes of acetonitrile,
- flow rate: 2 ml per minute,
- refractive index detector maintained at 30°,
- injection volume: 35 pl.

The relative retention time with respect to carisoprodol for 
2-methyl-2-propyl-l,3-propanediolis about 0.5.1

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the 2-methyl-2-propyl-l ,3-propanediol 
and carisoprodol peaks is not less than 2.0 in the 
chromatogram obtained with reference solution (b) and in the 
chromatogram obatined with reference solution (a) the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C12H24N2O4 in the tablets;

Storage. Store protected from moisture.

Carmustine

C5H9CI2N3O2 Mol. Wt. 214.1

Carmustine is urea, W,NMns(2-chloroethyl)-A-nitroso-; 1,3- 
bis(2-chloroethyl)- 1 -nitrosourea.

Carmustine contains not less than 98.0 per cent and not more 
than 102.0 per cent of C5H9CI2N3O2, calculated on the 
anhydrous and.solvent- free basis. ■■

Category. Anticancer.

Description. Lightyellowpowder.

CA UTION — Use appropriate surgical gloves, arm covers 
and a dust mask. Perform all work under a fume hood 
approved for testing cytotoxic agents when possible.
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[dentification
determine by infrared absorption spectrophotometry (2.4.6). 

Melt a sufficient quantity of sample between 33° to 40° in a 
water-bath or oven, prepare a thin film between two previously 
wanned bromide plates and record the spectrum immediately. 
Compare the spectrum with that obtained with carmustine 
$$#&&& nl ^ie same manner or with the reference spectrum 
of carmustine.

B In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution.

Tests
Related substances (Carmustine Related Compound A). 
Determine by liquid chromatography (2.4.14).

yOTE — Prepare the solution in low-actinic glassware and 
keep.them refrigerated until use.

Test solution. Disperse 15.0 mg of substance under 
examination in acetonitrile and dilute to 10.0 ml with 
acetonitrile.

Reference solution (a). A 0.15 per cent w/v solution of 
carmustine IPRS in acetonitrile.

Reference solution (b). A 0.00075 per cent w/v solution of 
carmustine related compound A IPRS [l-3-Bis(2-chloroethyl) 
urea] in acetonitrile.

Reference solution (c). Dilute reference solution (b) to obtain 
a solution of 0.000075 per cent w/v solution of carmustine 
related compound A IPRS in acetonitrile.

Reference solution (d). A solution containing 0.00075 per cent 
w/v, each of, carmustine IPRS and carmustine related 
compound A IPRS in acetonitrile..

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- sample temperature: 5°,
- mobile phase: amixtureof70 volumes of water and.30 

volumes of acetonitrile,
- flow rate: 1.5 ml per minute,
- spectrophometer set at 200 nm,
- injection volume: 10 pl.

The relative retention time with reference to carmustine for 
carmustine related compoundAis about 0.3.
Inject reference solution (d). The test is not valid unless the 
resolution between the peaks corresponding to carmustine 
related compound A and carmustine is not less than 10.0.

Inject reference solution (a) and (c); The test is not valid unless 
the tailing factor is not more than 1.9 in the chromatogram 
°btained with reference solution (a) and the relative standard 

deviation for replicate injections is not more than 5.0 per cent 
in the chromatogram obtained with reference solution (c).

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak due to carmustine related compound A is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent) and the area of any other secondary peak is not more 
than 0.2 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent).

Ether-insoluble substances. Not more than 0.1 per cent w/w, 
determined by the following method.

NOTE — Perform in a well-ventilatedfume hood.

Weigh 1.0 g of sample and add to 10 ml of anhydrous ether in 
a suitable flask. Stir the solution for 5 minutes and immediately 
filter the solution through a tared sintered-glass filter, wash 
the flask with an additional 10 ml of ether and filter the solution 
through the same tared sintered-glass filter, dry to constant 
weight at 105° for I hour, cool in a desiccator and weigh.

2-Chloroethylamine. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

NOTE — Prepare the solution in low-actinic glassware and 
keep them refrigerated until use.

Mobile phase (a). Ethyl acetate.

Mobile phase (b). A mixture of 70 volumes of ethyl acetate 
and 3 0 volumes of methanol..

Test solution. A 40.0 per cent w/v solution of carmustine in 
methanol.

Reference solution (a). A 0.12 per cent w/v solution of 
2-chloroethylamine hydrochloride in methanol.

Reference solution (b). A 0.04 per cent w/v solution of 
carmustine IPRS in methanol.

Apply 1 pl of each solution. Develop the chromatograms using 
separately the two mobile phases. Develop the chromatograms 
for 30 minutes using mobile phase (a), dry the plate in a current 
of air. Develop the plate again using mobile phase (b) for 10 
minutes, dry the plate in a current of air and spray with 
diethylamine solution. Place the plate in an oven maintained 
at 100° for 20 minutes. Cool and spray again with 0. IM silver 
nitrate solution, place the plate to be exposed under ultraviolet 
light at 365 nm for 15 minutes and examine under ultraviolet 
light at 365 nm. Any corresponding spot in the chromatograms 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution (a) 
(0.2 per cent) and not more than two such spots are more 
intense than the spot in the chromatograms obtained with 
reference solution (b) (0.1 per cent).
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2-Chloroethanol. Not more than 0.1 per cent w/w, determine 
by gas chromatography (2.4.13).
NOTE — Prepare the solution in low-actinic glassware and 
keep them refrigerated until use.
Test solution. A 1.0 per cent w/v solution of carmustine in 
acetonitrile.
Reference solution (a). A 0.002 per cent w/v solution of 2- 
chloroethanol in'acetonitrile.
Reference solution (b). Dilute reference solution (a) to obtain 
a 0.001 per cent w/v solution 2-chloroethanol in the 
acetonitrile.

Chromatographic system
- a capillary column 30 m x 0.53 mm, packed with acid- 

washed diatomaceous support (80 to 100 mesh) coated 
with 3 per cent w/w of polyethylene glycol (Such as 
Carbowax 20 M),

- temperature:
column time temperature

(min.) . .. (°) ' . ..
0-6 40 "
6-8 40 —> 80
8-22 80

22-26' 80->200
26-29 200

- injector port: 90° and detector port at 260°, 
- a flame ionisation detector, 
- flow rate: 7 ml per minute, using nitrogen or helium as 

the carrier gas.
Inject 5 pl ofreference solution (b).The test is not valid unless 
and the relative standard deviation for replicate injections is 
not more than 5.0 per cent.
Inject reference solution (a) and the test solution. 
Calculate the content of 2-chloroethanol.
Acetaldehyde. Not more than 0.1 per cent w/w, determine by 
gas chromatography (2.4.13).
NOTE — Prepare the solution in low-actinic glassware and 
keep them refrigerated until use.
Test solution. A 1.0 per cent w/v .solution of Carmustine in 
acetonitrile.
Reference solution. A 0.001 per cent w/v solution 
acetaldehyde-in the acetonitrile.
Chromatographic system

- a capillary column 30 m x 0.53 mm packed with 
dimethylpolysiloxane (film thickness 5.0 pm),

— temperature: ;-
column time temperature

(min.) ■ (°) ■■
06 40
6-12 40-->210
12-15' 210 - .

IP 2022

- injector port: 70° and detector port at 260°,
- a flame ionisation detector,
- split ratio: 15:1,
- flow rate: 3 ml per minute, using nitrogen or helium as 

the carrier gas. '

Inject 5 pl of the reference solution. The test is not valid unless 
the relative standard deviation for replicate injections is not 
more than 5.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of acetaldehyde.

Water (2.3.43). Not more than 0.5 per cent, determined on 
1.0g.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Prepare the solution in low-actinic glassware and 
keep them refrigerated until use.

Test solution. Disperse 15.0 mg of the substance under 
examination in acetonitrile and dilute to 10.0 ml with 
acetonitrile.

Reference solution. A 0.15 per cent w/v solution of carmustine 
IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 15- cm x .4.6 mm, packed with 

octadecylsilane bonded to porous, silica (5 pm),
- sample temperature: 5°,
- mobile phase: a mixture of 70 volumes of water and 

30 volumes of acetonitrile,
- flow rate: 1.5 ml per minute,
- spectrophometer set at 200 nm,
- injection volume:,10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.9 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C5Ih,CLN3O7..

Storage. Store'protected from light and moisture in a refrigerator 
between 2° to 8°.

Carmustine Injection
Carmustine Injection is a sterile lyophilized preparation of 
Carmustine.

The injection is prepared immediately before use by dissolving 
the contents of the sealed container which contains 
Carmustine with or without auxiliary substances in a suitable 
diluent and then diluting with the requisite volume of a suitable 
diluent in accordance with the manufacturer’s instructions.
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constituted solution complies with the requirements for 
1 Clarity °J'.solution and Particulate matter stated under 
Rental Preparations (Injections).

giorage The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Carmustine Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
carmustine, C5H9CI2N3O2.

Usual strength. 100 mg.

CAVTIOU— Use appropriate surgical gloves,- arm covers 
and a dust mask. Perform all work under a-fume hood 
approved for testing of cytotoxic agents, when possible.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(powdersfor Injection) and with the following requirements.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Melt a sufficient, quantity of sample between 33° to 40° in a 
water-bath of oven, prepare a thin film between two previously 
warmed bromide plates and record the spectrum immediately. 
Compare the spectrum with that obtained with carmustine 
lPRSfaftte& in the same manner or with the reference spectrum 
of carmustine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution (b) corresponds to the peak in 
the chromatogram obtained with reference solution (b).

Tests

pH (2.4.24).4.0 to 6.8 of the constituted solution prepared as 
directed in the labelling. ■ ' ■

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions in low-actinic glassware and 
keep them refrigerated until use.

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of water.

Test solution (a). Dissolve a suitable quantity ofthe substance 
under examination in acetonitrile to obtain a solution 
containing 0.2 per cent w/v of Carmustine. (NOTE — Allow 
test vials to warm to room temperature in desiccator for 
I hour).

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the solvent mixture. ■ ■

Reference solution (a). A0.2 per cent w/v solution of 
carmustine IPRS in acetonitrile. .

Reference solution (b); Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the solvent mixture. . • .

Reference solution (c). A 0.0.1. per cent w/v solution of 
carmustine related compound A IPRS [l-3-Bis(2-chloroethyl) 
urea] in acetonitrile.

Reference solution (d). Dilute reference solution (a) and (c) to 
obtain a solution containing 0.02 per cent w/v of carmustine 
IPRS and 0.0002 per cent w/v of carmustine related compound 
A IPRS with the solvent mixture, respectively.

Reference solution (e). Dilute reference solution (c) to obtain 
a solution containing 0.0002 per cent w/v of carmustine related 
compound A IPRS with the solvent mixture.

Chromatographic system
- a stainless steel column 7.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm), 
sample temperature: 5°,

- mobile phase: A. water,
B. acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophometer set at 200 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10
2.5 90 . 10.
7 40 60

8.5 90 10
10.5 . 90 10

The relative retention time with reference to carmustine for 
carmustine related compound A is about 0.5.

Inject reference solution (d): The test is not valid unless 
the resolution between the peaks corresponding to 
carmustine related:compound A and carmustine is not less 
than 2.0, the tailing factor is not more than 1.5 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent of the carmustine and carmustine related 
compound A peaks.

Inject reference .solution (e). and test solution (b). In the 
chromatogram obtained with the test solution (b), the area of 
the peak due to carmustine related compound A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (e) (L.O per cent).

Water (2.3.43). Not more than; 1.0 per cent.

Bacterial endotoxins (2.2.3). Not more than 0.95 Endotoxin 
Unit per mg of carmustine. -

Assay. Determine by diquid chromatography (2.4.14), as 
described under Related substances.
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NOTE—Prepare solution in low-actinic glassware and keep 
them refrigerated until use.

Inject reference solution (b) and test solution (b).

Calculate the content of C5H9CI2N3O2 in the injection..

Storage. Store protected from light and moisture in a refrigerator 
between 2° to 8°.

Labelling. The label on the sealed container states (1) the 
equivalent amount of carmustine contained in it; (2)'.that it 
should be used immediately after preparation.

Carnauba Wax
Carnauba Wax is.obtained from the.leaves of Copernicia 
cerifera Mart. (Fam. Palmae) after purification to remove 
foreign matter.

Category. Pharmaceutical aid.

Description. Apale yellow to light brown coarse powder, flakes 
or lumps of hard brittle wax; odour, characteristic and free 
from rancidity.

Identification

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G.

Mobile phase. A mixture of 98 volumes of chloroform and 
2 volumes of ethyl acetate.

Test solution. Dissolve 0.1 g of the substance under 
examination, with warming, in 5 ml of chloroform and use the 
warm solution.

Reference solution. Dissolve 5 mg of (ffmenthol, 5 pl of 
menthyl acetate and 5 mg of thymol in 10 ml of toluene. _

Apply separately to the plate, as bands 20 mm x 3 mm, 10 pl of 
reference solution and 30 pl of test solution.

After development, dry the plate in air and spray with a freshly 
prepared 20 per cent w/v solution of phosphomolybdic acid 
in ethanol (95per cent) and heat at 105° for 15 minutes. The 
chromatogram obtained with the reference'solution shows in 
the lower part a dark blue band due to menthol, a reddish band 
above it due to thymol and a dark blue band in the upper part 
due to menthyl acetate. The chromatogram obtained with the 
test solution shows a large blue band due to triacohtainol 
(melissyl alcohol) at an Rf value between those of the bands 
due to menthol and thymol in the chromatogram obtained 
with the reference solution and blue bands at Rf values 
between those of the bands due to menthyl acetate and thyinol 
in the chromatogram obtained with the reference solution. In 
addition, the chromatogram obtained with the test solution 
shows further bands at higher Rf values than menthyl acetate,

that with the highest Rf value being very pronounced, and a 
number of faint bands below that due to triacontanol; a band 
on the line of application is blue. z

Tests
Melting range (2.4.21). 78° to. 88°, determined by Method II, 

Acid value. Not more than 12.0, determined by the following 
method. Weigh accurately about 2.0 g (w) in a flask fitted with 
a reflux condenser, add 40 ml of xylene and heat until the 
substance has dissolved. Add 20 ml of ethanol (95 per cent) 
and titrate the hot solution with 0.5 M ethanolic potassium 
hydroxide, using phenolphthalein solution as indicator, until 
a pink colour persists for at least 10 seconds (n7 ml). Repeat 
the operation without the substance under examination 
(n2 ml). Calculate the acid value from the expression 
28.05(h;-n^/w. ,

Saponification value. Between 78 and 95, determinedby the 
following method. To the titrated solution from the 
determination ofthe Acid value, add 20.0 ml of 0.5 Methanolic 
potassium hydroxide and boil under a reflux condenser for 
3 hours. Titrate the 'hot solution immediately with 0,5 M 
hydrochloric acid, using 1 ml of phenolphthalein solution 
as indicator, until the red colour is discharged. Reheat the 
solution to boiling and continue the titration, if necessary, 
until the red colour no longer reappears on heating (k, ml). 
Repeat the operation without the substance under examination 
(n4 ml). Calculate the saponification value from the expression 
a+[28.05where q is the acid:value.

Heavy metals (23.13). 0.5 g complies with the limit test for 
heavy metals, Method B (40 ppm).

Sulphated ash (2.3.18). Not more than 0.25 per cent, determined 
on 2.0 g.

Storage. Store protected from light and moisture.

Carvedilol

c24h26n2o4 Mol. Wt. 406.5

Carvedilol is (RS)-1 -(9/7-carbazol-4-yloxy)
-3 -[[2-(2-methoxyphenoxy)ethyl] amino]propan-2-ol.

Carvedilol contains not less than 99.0 per cent and not mote 
than 101.0 per cent of C24H26N2O4, calculated on the dried basis.
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Category. Antihypertensive.

pescription. A white or almost white, crystalline powder.

Identifica^on
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with carvedilolIPRS 
or with the reference spectrum of carvedilol.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Dissolve 25.0 mg of the substance under 
examination in sufficient mobile phase to produce 25.0 ml.

Reference, solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.

Reference solution (b). Dissolve 0.005 g of 1-[[9-[2-hydroxy- 
I-[[2-(2-methoxyphenoxy)ethyl] amino]propyl]-9H-carbazol- 
4-yl]oxy]-3-[[2-(2-methoxyphenoxy)ethyl] amino]propan- 
2-ol (carvedilol impurityA) IPRS in 5.0 ml ofthe test solution 
and dilute to 100.0 ml with the. mobile phase.

Reference solution (c). Dilute 1.0 ml of reference solution (b) 
to 100.0 ml with the mobile phase. Dilute 2.0 ml of the solution 
to 10.0 ml with the mobile phase.

Chromatographic system'
- a stainless steel column 12.5 cm x 4.6 mm packed with 

. octylsilane bonded to porous silica (5 pm) (Such as 
YMC- Pack pro C8),

- column temperature: 55°,
- mobile phase: dissolve 1.77 g ofpotassium dihydrogen 

phosphate in water and dilute to 650 ml with, the same 
solvent, adjusted to pH 2.0 with dilute orthophosphoric 
acid and add 350 ml of acetonitrile, 
flow rate: 1 ml per minute,

~ spectrophotometer set at 240 nm, 
- injection volume: 20 pl

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to carvedilol and carvedilol 
impurity A is not less than 1.7.

Inject the reference solution and the test solutions. Run the 
chromatograms 8 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
ofthe peak due to carvedilol impurityA is not more than twice 
the area of the peak in, the chromatogram obtained with 
reference solution (,c) (0.02 per cent), the area of the peak due 
to any other impurity is not more than twice the area of the 
Principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and the sum of the areas of all the 
secondary peaks is not more than five times the-area of the 

principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.01 per cent).

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm Pb).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.35 g and dissolve in 60 ml of 
glacial acetic acid. Titrate with 0.1 Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04065 g of 
C24H26N2O4.

Storage. Store protected from light, at a temperature not 
exceeding 30°.

Carvedilol Tablets
Carvedilol Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of carvedilol, 
C24H26N2O4.

Usual strengths. 3.125 mg; 6.25 mg; 12.5 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of gastric buffer pH 1.3 prepared by dissolving 
2 g of sodium chloride in 7 ml of hydrochloric acid and 500 ml 
of water and diluting to 1000 ml with water,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14) using the 
chromatographic conditions as described under Assay.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Prepare a solution using carvedilol IPRS 
in the dissolution medium to obtain the same concentration 
as expected in the test solution.

Inject the reference solution and the test solution.
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Calculate the content of C24H26N2O4.

Q. Not less than 70 per cent of the stated amount of 
C24H26N2O4.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Shake a quantity of the powdered tablets 
containing 25 mg of Carvedilol with 15 ml of the mobile phase, 
dilute to 25 ml with the mobile phase and filter.

Reference solution (a). A 0.1 per cent w/v solution of 
carvedilol IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x. 4.6 mm packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
YMC-Pack pro C8),

- column temperature: 55°,
- mobile phase: dissolve 1.77 g ofpotassium dihydrogen 

phosphate in water, dilute to 650 ml with the same 
solvent, adjusted to pH 2.0 with dilute orthophosphoric 
acid and add 350 ml of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject reference solution (b)..The test is not valid unless the 
column efficiency in not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. Run the 
chromatograms 8 times the retention time of the principal peak; 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 0.5 times the area of 
the peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than twice the area of the peak in the 
chromatogram obtained with reference solution (bj (2.0 per 
cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), using the 
chromatographic conditions as described under Assay.

Test solution.. Disperse one tablet in 5 ml of water and dilute 
to 25.0 ml with the mobile phase and filter.

Reference solution. Prepare a solution using carvedilol IPRS 
in the mobile phase to obtain the same concentration as 
expected in the test solution.

Calculate the content of C24H26N2Q4. in the tablet. .

Other tests. Comply with the tests stated under Tablets. <

IR2022'

Assay. Determine by liquid chromatography (2:4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantify 
of the powder containing 50 mg of Carvedilol, disperse in 
10 ml of water. Shake by hand add 35 ml of the mobile phase 
mix with the aid of ultrasound for 30 minutes and shake ona 
mechanical shaker for about 30 minutes and dilute to 
50 ml with the mobile phase and filter. Dilute 5.0 ml of the 
solution to 50.0 ml with the mobile phase.

Reference solution. A 0.01 per cent w/v solution of carvedilol 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5- pm) (Such as 
YMC-Pack pro C8),

■ mobile phase: a mixture of 50.volumes of 2 per cent w/v 
solution of sodium heptane sulphonate in water, 
25 volumes of acetonitrile and 25 volumes of methanol, 
adjusted to pH 3.1 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 285 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is. not more than. 2.0 and the relative. standard 
deviation for replicate, injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C24H26N2O4 in the tablets.

Storage; Store protected from light, at a temperature not 
exceeding30°.

Cefaclor

C15H14C1N3O4S,H2O Mol. Wt 385.8

Cefaclor is (62?,7R)-7-[[(27?)-2-amino-2-phenylacetyl]aniino]-
3-chloro-8-oxQ75-thia-lrazabicyclo[4.2.0]oct-2-ene 
-2-carboxylic;acid.monohydrate. .....

Cefaclor contains not less than 9*6.0 per cent and not more 
than 102.0 per cent of CisHmCINjCXS; calculated on the 
anhydrous basis. > ■ ’

Category. Antibacterial.

Description. Awhite or slightly yellow powder.
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pH (2.4.24). 3. 
by dispersing 0

Hentification
petermine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefaclor IPRS 
or with the reference spectrum of cefaclor.

Tests
0 to 4.5, determined in a suspension, prepared 
.25 g in 10 ml of carbon dioxide-free water.

Specific optical rotation (2.4.22). +101° to +111°, determined 
in 1 0 per cent w/v solution in a 1.0. per cent w/v solution of 
hydrochloric acid.

Related substances. Determine by liquid chromatography 
(2.4.14).
Solvent mixture. A 0.27 per cent w/v solution of sodium 
dihydrogen phosphate, adjusted to pH 2.5 with phosphoric 
acid.
Test solution. Dissolve; 50 mg of the substance under 
examination, in 10 ml .of the solvent mixture.

Reference, solution (a) A solution containing 0.0025 per cent 
w/v cefaclor IPRS and 0.005.per cent w/v delta-3-cefaclor 
IPRS in the solvent mixture.

Reference solution (b) Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), ;
-mobile phase: A. a 0.78 per cent w/v solution of sodium 

dihydrogen phosphate adjusted to pH-4.0 with 
phosphoric acid,

B. mix 45 ml oT acetonitrile with’55 ml of 
mobile phase A, ■ ■ ;

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Increase the concentration of mobile phase B continuously 
and linearly by 0.67 per cent v/v per minute for 30 minutes 
(25 per cent v/v). Then increase the concentration of mobile 
phase B continuously and linearly by 5 per cent v/v per minute 
for 15 minutes (100 per cent v/v). Finally elute with mobile 
phase B for 10 minutes.

Equilibrate the column with a mixture of 5 volumes of mobile 
phase B and 95 volumes of mobile phase A for at least 15 
Minutes between each analysis.'Inject the solutions.-At the 
end of the programme change the composition of the mobile 
Phase to a mixture of 5 volumes of mobile phase B. and 
95 volumes of mobile phase A to re-equilibrate the column, 

inject reference solution (a): The test is not valid unless the 
^solution between the peaks due to cefaclor and delta- 

3-cefaclor is not less than 2.0 and the tailing factor of the 
cefaclor peak is not more than 1.2. If necessary, adjust the 
acetonitrile content of the mobile phase.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak, other than the principal peak and any peaks due to the 
mobile phase, is not greater than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent) and the sum of the areas of all such 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2.0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal'peak in the chromatogram obtained 
with reference solution (b).

Heavy metals (2.3.13(). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Water (2.3.43). 3.0 to 6.5 per cent, determined on 0.2 g. •

Assay. Determine by liquid chromatography (2.4,14).

Test solution. Dissolve 15 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Reference solution (a). A0.03 per cent w/v solution of cefaclor 
IPRS in the mobile phase.

Reference solution (b). A solution containing 0.03 per cent 
w/v, each of, cefaclor IPRS and delta-3-cefaclor IPRS in the 
mobile phase.

Chromatographic system ■
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture prepared by adding 22 volumes 

of methanol to a mixture of 78 volumes of water, 1 
volume of triethylamine and 0.1 g of sodium 
pentanesulphonate, adjusted to pH 2.5 with 
orthophosphoric acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 20 p.1.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cefaclor and delta-3- 
cefaclor is not less than 2.5 and the tailing factor of the cefaclor 
peak is not more than 1.5. Adjust the concentration of methanol 
in the mobile phase, if necessary.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C15H]4C1N3O4S.

Storage. Store protected from moisture.
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Cefaclor Capsules
Cefaclor Capsules contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of cefaclor, 
C15H14C1N3O4S.

Usual strengths. 250 mg; 500 mg.

Identification
A. Shake a quantity of the contents of the capsules containing 
0.3 g of anhydrous cefaclor with 100 ml of wafer, filter and 
dilute 1 ml of the filtrate to 100 ml with water.

When examined in the range 190 nm to 310 nm (24.7), the 
resulting solution shows an absorption maximum only at about 
264 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 45 minute.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 264 nm 
(2.4.7). Calculate the content of C15Hi4C1N3O4S in the medium 
from the absorbance obtained from a solution, of known 
concentration of cefaclor IPRS in the same medium.

Q. Not less than 70 per cent of the stated amount of 
C15H14C1N3O4S.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A 0.27 per cent w/v solution of sodium 
dihydrogen orthophosphate, adjusted pH to 2.5, if necessary, 
with orthophosphoric acid. .

Test solution. Shake a quantity of the contents of the capsules 
containing 0.5 g of anhydrous cefaclor with 200 ml of the 
solvent mixture, dilute to 25O.ml with the solvent mixture and 
filter.

Reference solution (a). A 0.002 per cent w/v solution of 
cefaclor IPRS in the solvent mixture. '

Reference solution (b). A solutioncontaining 0.0025 percent 
w/v of cefaclor IPRS and 0.005 per cent w/v bi delta-3-cefaclor 
IPRS in the solvent mixture.

Chromatographic system >
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Spherisorb ODS-2),

- mobile phase: A. a 0.78 per cent w/v solution of sodium 
dihydrogen orthophosphate, adjusted to pH 4.0 with 
orthophosphoric acid,

B. a mixture of 45 volumes of acetonitrile 
and 55 volumes of mobile phase A,

- a gradient programme using the conditions given below
- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 95 5

30 75 25

45 0 100

55 . . 0 100
70 95 5

Equilibrate the column with a mixture of 5 volumes of mobile 
phase B and 95 volumes of mobile phase A.for at least 
15 minutes.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cefaclor and delta- 
3-cefaclor is not less than 2.0. If necessary, adjust the proportion 
of acetonitrile in the mobile phase.

Inject reference solution (a) and the test solution., In the 
chromatogram obtained with the test, solution the area of any 
secondary peak is not greater than half the area of the principal 
peak in the.chromatogram obtained with reference solution 
(a) (0.5 per cent) and the sum of the areas of any such peaks is 
not greater than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (2 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the- principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2 A14).

Test solution. Shake a quantity of the contents of capsules 
containing about 75 mg of anhydrous cefaclor with 20.0 ml of 
the mobile phase, dilute to 250.0 ml with the mobile phase and 
filter.

Reference solution (a). A 0.03 per cent w/v solution of cefaclor 
IPRS in the mobile phase.

Reference solution (b). A solution containing 0.03 per cent 
w/v, each of, cefaclor IPRS and delta-3-cefaclor IPRS in the 
mobilephase. .

Chromatographic system
■ - : a stainless steel column 25 cm x 4.6 mm, packed with 

. octadecylsilane bonded to porous silica (5 pm) (Such 
as Beckman Ultrasphere CDS and Supelcosil LC-I8-DB),
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_ mobile phase: a solution prepared by dissolving 0.1 g 
q£ sodiumpentariesulphonate in a mixture of 78 volumes 
of water and 1 volume of triethylamine, adjusted to pH 
2.5 with orthophosphoric acid adding 220 volumes of 
methanol and mixing,

_ flow rate: 1.5 ml per minute,
_ spectrophotometer set at 265 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cefaclor and delta- 
cefaclor ishot less than 2.5.

Inject reference solution (a) and the test solution..

Calculate the content of C15Hi4C1N3O4S in the capsules. .

Storage. Store protected from moisture.

Labelling. The quantity of active ingredient is stated in terms 
ofthe equivalent amount of anhydrous cefaclor.

Cefaclor Oral Suspension
Cefaclor Oral Suspension is a mixture consisting of Cefaclor 
with buffering agents and other excipients. It contains a 
suitable flavouring agent. It is filled in a sealed container.

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use.

Cefaclor Oral Suspension contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
cefaclor, C15H14C1N3O4S.

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent ofthe stated amount of cefaclor, C15H14C1N3O4S.

Usual strengths. 125 mg per 5 ml; 250 mg per 5 ml.

Storage. Store protected from moisture at a temperature not 
exceeding 30°,

The constituted suspension complies with the tests stated 
wider Oral liquids and with the following tests.

Identification
A. Shake a quantity of the oral suspension containing 0.3 g of 
anhydrous cefaclor with 500 ml of water and filter.

When examined in the range 190 nm to 310 nm (2.4.7), the 
filtrate shows an absorption maximum only at about 264 nm.

In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A 0.27 per cent w/v solution of sodium 
dihydrogen orthophosphate, adjusted to pH 2.5 with 
orthophosphoric acid.

Test solution. Shake a quantity of the oral suspension 
containing about 0.25 g of anhydrous cefaclor with 200 ml of 
the solvent mixture, dilute to 250 ml with the solvent mixture 
and filter.

Reference solution (a). A 0.001 per cent w/v solution of 
cefaclor IPRS in.the solvent mixture.

Reference solution (b). A solution containing 0.0025 per cent 
w/v of cefaclor IPRS and 0.005 per cent w/v of delta-3-cefaclor 
IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such 
as Spherisorb ODS-2),

- mobile phase: A. a 0.78 per cent w/v solution of sodium 
dihydrogen orthophosphate, adjusted to pH 4.0 with 
orthophosphoric acid,

B. a mixture of 45 volumes of acetonitrile 
and 5 5 volumes of mobile phase A,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 95 5
30 75 25
45 0 100
55 0 100
70 95 -5

Equilibrate the column with a mixture of 5 volumes of mobile 
phase B and 95 volumes of mobile phase A for at least 
15 minutes.

Inject reference solution (b). The test is not valid unless 
resolution between the peaks due to cefaclor and delta- 
3-cefaclor is not less than 2.0. If necessary, adjust the proportion 
of acetonitrile in the mobile phase.

Inject reference solution (a) and the test solution. In the 
chromatogram, obtained with the test solution the area of any 
secondary peak is not greater than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent) and the sum of the areas of any such peaks is 
not greater than three times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
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(3.0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent).

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the oral suspension 
containing about 75 mg of anhydrous cefaclor with 200 ml of 
the mobile phase, dilute to 250.0 ml with the mobile phase and 
filter.

Reference solution (a). A 0.03 per cent w/v solution of cefaclor 
IPRS.in the mobile phase.

Reference solution (b). A solution containing 0.03 per cent 
w/v, each of, cefaclor IPRS and delta-3-cefaclor IPRS in the 
mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Beckman Ultrasphere ODS and Supelcosil LC-18-DB), 

- mobile phase: a solution prepared by dissolving 0.1 g of 
sodium pentanesulphonate'va. a mixture of 78 volumes 
of water and 1 volume of triethylamine, adjusted to pH 
2.5 using orthophosphoric acid, adding 22 volumes of 
methanol and mixing, ...

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cefaclor and delta- 
3-cefaclor is not less than 2.5 and the tailing factor of the peak 
due to cefaclor is not more'than 1.5.

Inject reference solution (a) and the test solution.

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C15H14C1N3O4S, weight in volume.

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label.

Storage. Store at the temperature and use within the period 
stated on the label.

Labelling. The label states the quantity in terms of the 
equivalent amount of anhydrous cefaclor.

Cefaclor Prolonged-release Tablets
Cefaclor Sustained-release Tablets; Cefaclor Extended- 
release Tablets

Cefaclor Prolonged-release Tablets manufactured by different 
manufacturers, whilst complying with the requirements of 
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the monograph, are not interchangeable, as the dissolution 
profile of the products of different manufacturers may not be 
the same.

Cefaclor Prolonged-release Tablets contains not less than 
90.0 per cent and not more than 105.0 per cent of the stated 
amount of cefaclor, C15H14C1N3O4S.

Usual strengths. 125 mg; 250 mg. ,

Identification

A. Shake a quantity of the powdered tablets containing 0.3 g 
of anhydrous cefaclor with 100 ml of water, filter and dilute 
1 ml of the filtrate to 100 ml with water.

When examined in the range 190 nm td 310 nm (2.4.7), the 
resulting solution shows, an. absorption .maximum at about 
264 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Dissolution (2.5.2). Complies with the test stated under tablets.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A 0.27 per cent, w/v solution of sodium 
dihydrogen orthophosphate, adjusted pH to 2.5, if necessary, 
with orthophosphoric acid.

Test solution. Shake a quantity of the powdered tablets 
containing 0.75 g of anhydrous cefaclor with 200 ml of the 
solvent mixture, dilute to 250 ml with the solvent mixture and 
filter.

Reference solution (a). A 0..0Q3 per cent w/y solution of 
cefaclor IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.0025 per cent 
w/v of cefaclor IPRS and 0.005 per cent w/v oidelta-3-cefaclor 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded td porous silica (5 pm) (Such 
as Spherisorb ODS-2),

- mobile phase: A, a 0.78 per cent w/v solution of sodium 
dihydrogen orthophosphate, adjusted to pH 4,0 with 
orthophosphoric acid, .......
B. a mixture of 45 volumes of acetonitrile and 55 volumes 
of mobile phase A,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.
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Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 95 5
30 . 75 • 25
45 0 100
55 0 100
70 95 5

Equilibrate the column with a mixture of 5 volumes of mobile 
phase B and 95 volumes of mobile phase A for at least 
15 minutes.
Inject reference solution (b). The test is .not. valid unless the 
resolution between the peaks due to cefaclor and delta- 
3-cefaclor is not less than 2.0. If necessary, adjust the proportion 
of acetonitrile in the mobile phase.
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with test solution the area of any 
secondary peak is not greater than 0.6 times the area of the 
principal peak in the chromatogram' obtained with reference 
solution (a) (0.6 per cent) and the sum of the areas of any such 
peaks is not greater than twice the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(2 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent)..
Other tests. Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 75 mg of anhydrous cefaclor, 
disperse in the mobile phase, shake, dilute to 250.0 ml with the 
mobile phase and filter.
Reference solution (a). A 0.03 per cent w/v solution of cefaclor 
IPRS in the mobile phase.

Reference solution (b). A solution.containing 0.03 per cent 
w/v, each of, cefaclor IPRS and delta-3-cefaclor.IPRS in the 
mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such 
as Beckman Ultrasphere ODS and Supelcosil LC-18-DB), 

- mobile phase: a solution prepared by dissolving 0.1 g of 
sodium pentanesulphonate in a mixture of .78 volumes 
of water and 1 volume of triethylamine, adjusted to pH 
2.5 with orthophosphoric acid, adding 22 volumes of 
methanol and mixing, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 265 nm, 
injection volume: 20 pl.

inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cefaclor and delta- 
•cefaclor is not less than 2.5.

Inject reference solution (a) and the test solution.
Calculate the content of C15H'i4CiN3O4S in the tablets.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous cefaclor.

Cefadroxil
Cefadroxil Monohydrate

Ci6H17N3O5S,H2O Mol. Wt. 381.4

Cefadroxil is 7-[(/?)-2-amino-2-(4-hydroxyphenyl)acetamido]- 
3-methyl-3-cephem-4-carboxylic acid monohydrate.

Cefadroxil contains not less than 95.0 per cent and not more 
than 101.0 per cent of C16H17N3O5S, calculated on the 
anhydrous basis.

Category. Antibacterial.

Description. A white to off-white, crystalline powder..

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefadroxil IPRS 
or with the reference spectrum of cefadroxil.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel H and impregnating the . dry plate by 
placing it in a tank containing a shallow layer of about 1 cm of 
a mixture of 95 volumes of n-hexane and 5 volumes of 
1-tetradecane, allowing the solvent to ascend, to the top, 
removing the plate and allowing the solvent to evaporate.

Mobile phase. Amixture of 60 volumes of 0.1 M citric acid, 
40 volumes of 0.1 M disodium hydrogen phosphate and 
1.5 volumes of a 6.66 per cent w/v solution of ninhydrin in 
acetone.

Test solution. A 0.2 per cent w/v solution of the substance 
under examination in -water.

Reference solution (a). A 0.2 per cent w/v solution of cefadroxil 
IPRS in water.

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a).

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air, spray with a 0.2 per cent w/v solution of 
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ninhydrin in ethanol, dry at 110° for 10 minutes and examine. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The principal spot in the 
chromatogram obtained with reference solution (b) appears 
as a single compact spot.

Tests
pH (2.4.24). 4.0 to 6.0, determined in a 5.0 per cent w/v 
suspension.

Specific optical rotation (2.4.22).+165° to+178°, determined 
in a 1.0 per cent w/v solution.

Related substances Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of mobile phase A.

Reference solution (a). Dissolve 10 mg of D- a-(4-hydroxy­
phenyl) glycine IPRS (cefadroxil monohydrate impurity A 
IPRS) in 10.0 ml of the mobile phase A.

Reference solution (b). Dissolve 10 mg of 7-aminodesacetoxy- 
cephalosporanic acid IPRS (cefadroxil monohydrate 
impurity B IPRS) in 10.0 ml of the phosphate buffer pH 7.0.

Reference solution (c). Dilute 1.0 ml, each of, reference 
solution (a) and (b) to 100.0 ml with the mobile phase A.

Reference solution (d). Dissolve 10 mg, each of, 
dimethylformamide and dimethylacetamide in 10.0 ml of the 
mobile phase A. Dilute 1.0 of the solution to 100.0 ml with the 
mobile phase A.

Reference solution (e). Dilute 1.0 ml of the reference solution 
(c) to 25.0 ml with the mobile phase A.

Chromatographic system
— a stainless steel column 10 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. phosphate buffer pH 5.0,

B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 jil.-

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 . 98 2
1 98 2

20 70 30
23 98 2 '
30 .. -98 ■ 2

The relative retention time with respect to cefadroxil peak for 
dimethylformamide is about 0.4 and for diemthylacetamide is 
about 0.75.

Inject reference solution (c) and (e). The test is not valid unless 
the resolution between the peaks due to cefadroxil impurities 
A and B is not less than 5.0 in the chromatogram obtained 
with reference solution (c). In the chromatogram obtained wish 
reference solution (e), signal- to- noise ratio for the second 
peak is not less than 10.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak due to cefadroxil impurity A is not more than 
the area of the first peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent), the area of any secondary 
peak is not more than the area of the second peak in the 
chromatogram obtained with reference solution (c) (1.0 per 
cent). The sum of areas of all the secondary peaks is not more 
than 3 times the area of the second peak in the chromatogram 
obtained with reference solution (c) (3.0 per cent). Ignore any 
peak with an area less than 0.05 times the area of the second 
peak in the chromatogram obtained with reference solution 
(c) (0.05 per cent). Ignore the peaks due to dimethylformamide 
and dimethylacetamide.

AjA-Dim ethyl an Hine (2.3.21). Not more than 20 ppm, 
determined by Method B.

Water (2.3.43). 4.2 to 6.0 per cent, determined on 0.5 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. A freshly prepared 0.1 per cent w/v solution of 
the substance under examination in phosphate buffer pH 5.0. 

Reference solution. A freshly prepared 0.1 per cent w/v solution 
of cefadroxil IPRS in phosphate buffer pH 5.0.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm),
- mobile phase: a mixture of 96 volumes of phosphate 

buffer pH 5.0 and 4 volumes of acetonitrile,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci6H17N3O5S.
Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Cefadroxil Capsules
Cefadroxil Capsules contain not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 

anhydrous cefadroxil, Ci6H17N3O5S.
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Usual strength. The equivalent of 500 mg of anhydrous 
cefadroxil,

Identification
Petermine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel H and impregnating the dry plate by 
placing it' ’n a tank containing a shallow layer of about 1 cm of 
a mixture of 95 volumes of n-hexane and 5 volumes of 
ptetradecane, allowing the solvent to ascend to the top, 
removing the plate and allowing the solvent to evaporate.

Mobile phase. A mixture of 60 volumes of 0.1 M citric acid, 
40 volumes of 0.1 M disodium hydrogen phosphate and 
1.5 volumes of a 6.66 per cent w/v solution of ninhydrin in 
acetone.

Test solution. Shake a quantity of the contents of a capsule 
with sufficient water to produce a solution containing 0.2 per 
cent w/v of Cefadroxil.

Reference solution (a). A 0.2 per cent w/v solution of 
cefadroxil IPRS in water.

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a).

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air, spray with a 0.2 per cent w/v solution of 
ninhydrin in ethanol, dry at 110° for 10 minutes and examine. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The principal spot in the 
chromatogram obtained with reference solution (b) appears 
as a single compact spot.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance (2.4.7) of the filtrate, suitably diluted if 
necessary, at the maximum at about 263 nm.

Calculate the content of C^H^NjOsS in the medium from the 
absorbance obtained from a solution of known concentration 

cefadroxil IPRS.
Q- Not less than 75 per cent of the stated amount of 
C.sHnNjOjS.

Related substances. Determine by liquid chromatography 
(2.4.14).

?est solution. Dissolve a quantity of content of capsules 
containing 0.5 g of anhydrous cefadroxil in 50 ml of the mobile 
Phase, mix for 10 minutes and filter.

Reference solution (a). A 0.01 per cent w/v solution of 
cefadroxil IPRS in the mobile phase.

Reference solution (b). A 0.01 per cent w/v solution of 
D-a-(4-hydroxyphenyl) glycine IPRS (cefadroxil impurity A 
IPRS) in the mobile phase.

Reference solution (c). A 0.01 per cent w/v solution of 
7-aminodesacetoxycephalosporanic acid IPRS (cefadroxil 
impurity B IPRS) in the mobile phase.
Chromatographic system

- a stainless steel column 30 cm x 3.9 mm packed with 
octadecylsilane bonded to porous silica (10 pm) (Such 
as BondapakCI8),

- column temperature: 40°,
- mobile phase: add 20 volumes of IM potassium 

hydroxide, 4 volumes of 0.4 M tetrabutylammonium 
hydroxide and 8 volumes of methanol in 160 volumes 
of water and dilute to 200 volumes with water, adjusted 
to pH 7.0 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 50 pl.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates and 
tailing factor is not more than 1.6 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (a), (b), (c) and the test solution. Run 
the chromatogram 6 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of peak corresponding to cefadroxil impurity A is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent), the area of 
peak corresponding to cefadroxil impurity B is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (1.0 per cent) and the area of any 
other secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). Ignore any peak with an area less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent).

Water (2.3.43). Not more than 7.0 per cent, determined on 
0.5 g of the mixed contents of 20 capsules.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Use freshly prepared solutions.

Test solution. Weigh accurately a quantity of the mixed 
contents of 20 capsules containing about 0.2 g of Cefadroxil, 
add sufficient phosphate buffer pH 5.0, shake for 30 minutes, 
dilute to 200.0 ml with the same solvent and filter.

Reference solution. A 0.1 per cent w/v solution of cefadroxil 
IPRS in phosphate buffer pH 5.0.
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Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), .
- mobile phase: a mixture of 96 volumes of phosphate 

buffer pH 5.0 and 4 volumes of acetonitrile,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C16H17N3O5S in the capsules.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of anhydrous 
cefadroxil.

Cefadroxil Oral Suspension
Cefadroxil Mixture
Cefadroxil Oral Suspension is a mixture of Cefadroxil with 
buffering agents and other excipients. It contains a suitable 
flavouring agent. It is filled in a sealed container. . ..

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use.

Cefadroxil Oral Suspension contains not less than 90.0 per 
cent and not more than 120.0 per cent of the stated amount of 
,C16H17N3OsS... .

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of cefadroxil.

Usual strengths. The equivalent of 125 mg and 250 mg of 
anhydrous cefadroxil per 5 ml after reconstitution.

Identification
Determine by thin-layer chromatography (2.4.1.7), coating the 
plate with silica gel H and impregnating the dry plate by 
placing it in a tank containing a shallow layer of about j cm of 
a mixture of 95 volumes of n-hexane arid 5 volumes of 
1 -tetradecane, allowing the solvent to ascend to the top, 
removing the plate and allowing the solvent to evaporate;

Mobile phase. A mixture of 60 volumes of 0.1 M citric acid, 
40 volumes of 0.1 M disodium hydrogen phosphate airid 
1.5 volumes of a 6.66 per cent w/v solution of ninhydrin in 
acetone.
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Test solution. Dilute a suitable quantity of the freshly prepared I 
suspension with water to obtain a solution containing 0.2 per g 
cent w/v of cefadroxil. Filter the solution. |

Reference solution (a). A 0.2 per cent w/v solution of cefadroxil I 
IPRS in water. I
Reference solution (b). A mixture of equal volumes of the test I 
solution and reference solution (a). |

Apply to the plate. 20 |if of each solution After development, I 
dry the plate in air, spray with a 0.2 per. cent w/v. solution of | 
ninhydrin in ethanol, dry at 110° for 10 minutes and examine. I 
The principal spot in the chromatogram obtained with the test | 
solution corresponds to that in the chromatogram obtained j 
with reference solution (a). The principal spot in the j 
chromatogram obtained with reference solution (b) appears I 
as a single compact spot. ; ■
Water (2.3.43). Not more than 2.0 per cent, determined on | 
1.0 g, using a mixture of 2 volumes of carbon tetrachloride, | 
2 volumes of chloroform and 1 volume of methanol in place of | 
methanol in the titration vessel. II
The constituted suspension complies with the tests stated | 
under Oral liquids and with the following tests. |

Tests
pH (2.4.24). 4.5 to 6.0.

Related substances. Determine by liquid chromatography 
(2.4; 14).

Test solution. Dissolve a quantity of the oral suspension 
containing about 0.1 g of Cefadroxil in 100.0 nil with mobile 
phase A, stir for 10 minutes and filter.

Reference solution (a). A 0.001 per cent w/v solution of 
cefadroxil IPRS in mobile phase A.

Reference solution (b). A 0.001 per cent w/v solution of 
D-cx-(4-hydr oxyphenyl) glycine IPRS (cefadroxil impurity A 
IPRS) in mobile phase A.

Reference solution (c). Dissolve 10 mg of 7- amino 
desacetoxycephalosphorinic acid IPRS (cefadroxil impurity 
B IPRS) in 10.0 ml ofphosphate buffer pH 7.0 and dilute to 
100.0 ml with mobile phase A .Dilute 5.0 nil ofthe solution to 
50.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

. octadecylsilane bonded to porous silica (10 pm) (Such 
as Lichrosorb RP-18),

— mobilephase: A. dissolve 5.44 g of potassium 
dihydrogen orthophosphate in 2000 ml of water, 
adjusted to pH 5.0 with potassium hydroxide solution, 

B. add 40 volumes of acetonitrile to 60 
volumes of mobile phase A, adjusted to pH 5.0 with 
orthophosphoric acid,

, a gradient programme using the conditions given below, 
7; flow rate: I ml per minute, 

spectrophotometer set at 254 nm, 
injection volume: 20 pl..

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

' 0 ■ 100 ' ' 0
5 100 0

' 35 68 " ' 32
60 68 32 '
61 100 0 '
70 100 0

The retention time of cefadroxil is 14 to 20 minutes. If necessary, 
adjust the proportion of mobile phase A to mobile phase B to 
achieve the stated retention time:

Inject reference solution (a).The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 1.5.

Inject reference solution (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
the peak due to cefadroxil impurity A is not more than the area 
ofthe principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent), the area ofthe peak due 
to cefadroxil impurity B is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (1.0 per cent) and the area of any other secondary peak 
is not more than the area of the’ principal peak in 
the chromatogram obtained with reference solution (a) 
(1.0 per cent). Ignore any peak with an area less than Oi l times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent).

Assay. Determine by liquid chromatography (2.4.14). . .

Test solution. Dissolve a weigh quantity of the suspension 
containing about 0.1 g of cefadroxil to a 100-ml volumetric flask, 
add phosphate buffer pH 5,0,. shake for 30 minutes, dilute to 
100.0 ml with the same solvent and filter.

Reference solution. A 0.1 per cent w/v solution of cefadroxil 
IPRS inphosphate buffer pH 5.0.

Chromatographic system
- a stainless steel.column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
" mobile phase: a mixture of 96 volumes of phosphate 

buffer pH 5.0 and 4 volumes of acetonitrile,
~ flowrate: 1.5mlperminute,
- spectrophotometer set at 23 Onm,
- injection volume: 20 pl.

inject the reference solution. The test is not valid unless the 
Native standard deviation for replicate injections is not more 
dian2.0 percent. 1 ■

Inject the reference solution and the test solution.

Determine the weight per ml of the suspension (2.4.29) and 
calculate the content of Ci6H17N3O5S, weight in volume.

Repeat the procedure using a portion ofthe suspension that 
has been stored at the temperature and for the period stated 
on the label during which it may be expected to be satisfactory 
for use.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The label states the quantity of active ingredient in 
terms of anhydrous cefadroxil.

Cefadroxil Tablets
Cefadroxil Tablets contain not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
anhydrous,cefadroxil, Ci6Hi7N3O5S.

Usual strengths. The equivalent of 500 mg and 1 g of 
anhydrous cefadroxil.

Identification

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel H and impregnating the dry plate by 
placing it in a tank containing a shallow layer of about 1 cm of 
a mixture of 95 volumes of n-hexane and 5 volumes of 
1-tetradecane, allowing the solvent to ascend to the top, 
removing .the plate and allowing the solvent to evaporate.

Mobile phase. A mixture of 60 volumes of 0.1 M citric acid, 
40 volumes of 0.1 M disodium hydrogen phosphate and 
1.5 volumes of a. 6.66 per cent w/v solution of ninhydrin in 
acetone.

Test solution. Shake a quantity of the powdered tablets with 
sufficient water to produce a solution containing 0.2 per cent 
w/v of cefadroxil. Filter the solution.

Reference solution (a). A 0.2 per cent w/v solution of cefadroxil 
IPRS in water.

Reference solution (b). A mixture of equal volumes ofthe test 
solution and reference solution (a).

Apply to the plate 20 pl of each solution After development, 
dry the plate in, air, spray with a 0;2 per cent w/v solution of 
ninhydrin m ethanol, dry at 11,0° for 10 minutes and examine. 
The principal spot in the chromatogram obtained with the test 
solution, corresponds, to that .in the chromatogram obtained 
with reference solution (a). The principal spot in the 
chromatogram, obtained with reference solution (b) appears 
as a single compact spot.
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Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 30 minutes.
Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtrate, suitably diluted if necessary, at 
the maximum at about 263 nm (2.4.7). Calculate the content of 
C16H17N3O5S in the medium from the absorbance obtained from 
a solution of known concentration of cefadroxil IPRS.

Q. Not less than 75 per cent of the stated amount of 
C16H17N3O5S.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing about 0.5 g of anhydrous cefadroxil in 50 ml ofthe 
mobile phase, mix for 10 minutes and filter.

Reference solution (a). A 0.01 per cent w/v solution of 
cefadroxil IPRS in the mobile phase.

Reference solution (b). A 0.01 per cent w/v. solution of 
D-o.-(4-hydroxyphenyl) glycine IPRS (cefadroxil impurity A 
IPRS) in the mobile phase.

Reference solution (c). A 0.01. per cent w/v solution of 
7-aminodesacetoxycephalosporanic acid IPRS (cefadroxil 
impurity B IPRS) in the mobile phase.
Chromatographic system

- a stainless steel column 30 cm x 3.9 mm packed with 
octadecylsilane bonded to porous silica (10 pm) (Such 
as p.BondpakC18),

- column temperature: 40°,
- mobile phase: add 20 volumes of IM potassium 

hydroxide, 4 volumes of 0.4 M tetrabutylammonium 
hydroxide and 8 volumes of methanol in 160 volumes 
of water and dilute to 200 volumes with water, adjusted 
to pH 7.0 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 50 pl.

Inject reference solution (a). The test is not valid unless the 
theoretical plates are not less than 1500 and tailing factor is 
not more thanl.6 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent..

Inject reference solution (a), (b), (c) and the test solution. For 
test solution, run the chromatogram 6. times the retention times 
of the principal peak. In the chromatogram obtained with the 
test solution, the area of peak corresponding to cefadroxil 
impurity A is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent), the area of peak corresponding to cefadroxil impurity B 

is not more than the area of the principal peak in 
chromatogram obtained with reference solution (c) (1,0 per 
cent) and the area of any other secondary peak is not mor? 
than the area of the principal, peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent).
Other tests. Comply with the tests stated under Tablets.

Water (2.3.43). Not more than 8.0 per cent, determined on 
0.5 g of the powdered tablets.
Assay. Determine by liquid chromatography (2.4.14).
NOTE — Prepare the following solutions freshly.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing about 0.2 g of cefadroxil, dissolve in 
phosphate buffer pH 5.0 by shaking for 30 minutes and dilute 
to 200.0 ml the same solvent. Filter the solution.

Reference solution. A 0.1 per cent w/y solution of cefadroxil 
IPRS in phosphate buffer pH 5.0.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm),
- mobile phase: a mixture of 96 volumes of phosphate 

buffer pH 5.0 and 4 volumes of acetonitrile,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 jil.

Inject the reference solution. The test is not valid-unless the 
relative standard deviation for replicate inj ections is not more 
than 2.0 per cent.
Inject the reference solution and the test solution.

Calculate the content of Ci6H17N3O5S in the tablets.
Storage. Store protected from moisture at a temperature not 
exceeding 30°.
Labelling. The label states the strength in terms of anhydrous 
cefadroxil. '

Cefamandole Nafate

C19Hl7N6NaO6S2 ' . Mol. Wt 512.5
Cefamandole Nafate is 7-D-mandeIamido-3-[[(l-methyl- 
177-tetrazol-5-yI)thio]methyl]-3-cephem-4-carboxylic acid.
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Cefarnandolc Nafate containt is not less than 93.0 per cent 
and not more than 102.0 per cent of Ci9Hi7N6NaO6S2, calculated 
on the anhydrous and sodium carbonate-free basis, for the 
sum of the content of cefamandole nafate, and cefamandole 
sodium expressed as cefamandole nafate.

Cefamandole Sodium containt is not more than 10.0 per cent 
ofCigHiyNfiNaC^, calculated on the anhydrous and sodium 
carbonate-free basis.

Sodium Carbonate contains not less than 4.8 per cent and not 
niore.than 6.4 per cent of Na2CO3.

Category. Antibacterial.

Description. A white or almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefamandole 
nafate IPRS or with the reference spectrum of cefamandole 
nafate.

B. Gives the reactions of sodium salt (2.3.1).

Tests
Appearance of solution. A 10.0 per cent w/v solution in carbon 
dioxide-free water (solution A) is clear (2.4.1) and its 
absorbance at 475 nm(2.4.7) is not more than 0.03.

pH (2.4.24). 6.0 to 8.0, measured after 30 minutes, determined 
in solution A.

Specific optical rotation (2.4.24). - 45.0° to - 35.0°, determined 
in a 10.0 per cent w/v solution in acetate buffer pH 4.7 
calculated on anhydrous and sodium carbonate-free basis.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions immediately before use.

Solvent mixture. 18 volumes of acetonitrile and 75 volumes 
of a 10 per cent v/v solution of triethylamine, adjusted to 
pH 2.5 with orthophosphoric acid.

Test solution. Dissolve 0.1 g of the substance under 
examination in 10.0 ml of the solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
i 0.0 ml with the solvent mixture, then heat at 60 ° for 30 minutes.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Chromatographic system
~ a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. amixture of 1 volume of triethylamine 

phosphate buffer prepared by dissolving 2.0 g of 
sodium pentanesulphonate in 350 ml of water, add 

40 ml of triethylamine, adjusted to pH 2.5 with ortho­
phosphoric acid and dilute to 700 ml with water, and 
2 volumes of water,

B. a mixture of equal volumes of 
triethylamine phosphate buffer, methanol and 
acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 100 0
1 100 0

35 0 100
45 0 100
50 100 0

The relative retention time with reference to cefamandole nafate 
for cefamandole is about 0.8.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to cefamandole and 
cefamandole nafate is not less than 5.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained in the with reference solution (b) 
(1.0 per cent). The sum of the areas of all the secondary peaks 
is not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (5.0 per 
cent). Ignore any peaks with an area less than 0.1 time the area 
of the principle peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent).

2-Ethylhexanoic acid (2.3.51). Not more than 0.3 per cent.

Heavy metals (2.3.13), 1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm).

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.5g.

Cefamandole Nafate intendedfor use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.15 Endotoxin 
Unit per mg of cefamandole nafate.

Assay. Determine by liquid chromatography (2.4.14).

NOTE—Prepare the solutions immediately before use.

Test solution. Dissolve 50 mg of the substance under 
examination in 100.0 ml of the mobile phase.
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Reference solution (a). A 0.05 per cent w/v solution of 
cefamandole nafate IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase, then heat at 60° for 30 minutes.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed, with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes of a 10 per cent v/v solution of triethyl­
amine, adjusted to pH 2.5 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
7.0. The relative standard deviation for replicate injections is 
not more than 3.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C19Hi7N6NaO6S2 as the sum of the 
areas of the two peaks corresponding to cefamandole nafate. 
and cefamandole sodium expressed as cefamandole nafate.

1 mg of CigH!7N6NaO5S2 is equivalent to 1.0578 mg of 
C19Hl7N6NaO6S2.

Sodium carbonate. Dissolve 0.5 g of the, substance under 
examination in 50 ml of water. Titrate with 0.1M hydrochloric 
acid, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration..

1 ml of 0.1 Mhydrochloric acid is equivalent to 0.0053 g of 
Na2CO3.

Storage: Store protected from light and moisture, if the 
substance is sterile, store in a sterile, air tight, tamper proof 
container.

Labelling. The label states that the substance contains sodium 
carbonate.

Cefamandole Injection
Cefamandole Nafate Injection

Cefamandole Injection is a sterile material consisting of 
Cefamandole Nafate with or without buffering agents and other 
excipients. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requiremens for 
the Clarity of Solution and. Particulate matter stated under 
Parental Preparations (Injections).

"I

Ip202z >

Usual strengths. The equivalent of 1 g; 2 g and 10 g Of I 
cefamandole. I

Storage. The constituted solution should be used immediately | 
after preparation but, in any case, within the period I 
recommended by the manufacturer. |
Cefamandole Injection contains not less than 90.0 per cent I 

and not more than 115.0 per cent of stated amount of | 
cefamandole, ClgHlgN6O5S2. |

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations | 
(Powders for Injection) and with the following requirements, I

Identification J

Determine by thin-layer chromatography (2.4.17), coating the I 
plate with silica gel G 254. |

Mobile phase. A mixture of 50 volumes of ethyl acetate, 20 
volumes of acetone, 10 volumes of glacial acetic acid and 10 f 
volumes of water. |

Test solution. Disperse a quantity of injection containing | 
100 mg of Cefamandole in the mobile phase and dilute to 1 
10.0 ml with the mobile phase. I

Reference solution. A1.0 per cent w/y solution of cefamandole i
nafate IPRS in the mobile phase..

Apply to the plate 10 pl of each solution. Allow the mobile I 
phase to rise 8.0 cm. Dry the plate in air and examine under ( 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to | 
the spot iri the chromatogram obtained with the reference | 
solution.

Tests j

pH (2.4.24). 6.0 to 8.0, determined in a 10.0 per cent w/v solution | 
of cefamandole. |

Bacterial endotoxins (2.2.3). Not mpre than 0.15 Endotoxin | 
Unit per mg of cefamandole. |

Water (2.3.43). Not more than 3.0 per cent, determined on | 
0.1 g. |

Assay. Determine by liquid chromatography (2.4.14). |
- ■■ ■ ... .... . . I

NOTE—Prepare the solutions immediately before use. |
I

Test solution. Disperse a quantity of the injection containing | 
50 mg of Cefamandole Nafate with the mobile phase and dilute | 
to lOO.Omlofthemobilephase, |

Reference solution (a). A 0.05 per cent w/v solution or s 
cefamandole nafate IPRS in the mobile phase. |

Reference solution (bj. Dilute 1.0 ml of the test solution to । 
10.0 ml with the mobile phase, then heat at 60 ° for 30 minutes- ।

I

/^i-ornatographic A'^cm
a stainless steel column 25 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 25 volumes of acetonitrile 
and 75 volumes of a 10 per cent v/v solution of triethyl- 

:amine, adjusted to pH 2.5 with orthophosphoric acid, 
_ flow rate: 1 ml per minute,

spectrophotometer set at 254 nm, 
„ injection volume: 20 ul.

Inject reference solution (b). The test is not valid unless the 
^solution between the two principal'peaks is not less than 
7 0 The relative standard deviation for replicate injections is 
notmorethan3.0percent.

Inject reference solution (a) and the test solution.

Calculate the content of Ci9H17NgNaO6S2 as the sum of the 
areas of the two peaks corresponding to cefamandole nafate 
and cefamandole sodium expressed as cefamandole nafate.

1 mg of Cl9H l7N6NaO6S2 (cefamandole nafate). is equivalent to 
0.9024 mg ofC18HigN6O5S2(cefamandole). .

Storage. Store protected from moisture, in a sterile, tamper 
evident sealed container so as to exclude micro-organism,, at a 
temperature not exceeding 30°.

Labelling. The label states the quantity, of cefamandole nafade 
contained in the sealed container in terms of the equivalent 
amount of cefamandole.

Cefazolin Sodium
Cephazolin Sodium

C!4H!3NgNaO4S3 Mol.Wt. 476.5
Cefazolin Sodium is sodium 7-[(l/7)-tetrazol-l-ylacetamido]- 
X5-methyl-l,3,4-thiadiazol-2-ylthiomethyl)-3-cephem- 
4-carboxylate.

Cefazolin Sodium contains not less than 85.0 per cent and not 
more than 105.0 per cent of cefazolin C14H14NgO4S3, calculated 
On the anhydrous basis. ■
Category. Antibacterial.

bescriptib n. A white to off-white, crystalline powder.

identification
A- Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefazolin 

sodium IPRS or with the reference spectrum of cefazolin 
sodium.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. '

C. It gives reactions of sodium salts (2.2.1)..

Tests
pH (2.4.24). 4.0 to 6.0' determined in a 10.0 per cent w/v solution.

Specific optical rotation (2.4.22). - 24.0° to -10.0°, determined 
in a 5.5 per cent w/v solution in 0.1 Msodium bicarbonate.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 20.0 ml of mobile phase A.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A.

Reference solution (b). Dissolve 20 mg of the substance under 
examination in 10 ml of 0.2 per cent w/v solution of sodium 
hydroxide, allow to stand for 30 minutes. Dilute 1.0 ml of the 
solution to 20.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 12.5 cm x 4 mm packed with 

octadecylsilane bonded to porous silica (3 pm),
- column temperature: 45°,
- mobile phase: A. a solution containing 1.45 per cent 

w/v of di 'sbdium hydrogen phosphate and 0.3 5 per cent 
w/v of potassium dihydrogen phosphate,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flowrate: 1.2mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 5 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v) .

0 98 2
2 98 2
4 85 15
10 60 40

. ,11.5 35 . ... 65
12 35 . 65 ■
15 98 2
21 98 2

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cefazolin and cefazolin 
impurity L is not less than 2.0.

Inject reference solution (a).and the test solution. In the 
chromatogram obtained with the test solution the area of any
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secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (1.0 
per cent), the sum of area of all the secondary peaks is not 
more than 3.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (3.5 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.0 5 per cent).

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.15 g.

Assay. Determine by liquid chromatography (2.4.14).

Solution A. Prepared by dissolving 0.75 g of salicylic acid 
(internal standard) in 5 ml of methanol and diluting to 100.0 ml 
with mixed phosphate buffer pH 7.0.

Test solution. A 0.1 per cent w/v solution of the substance 
under examination in mixedphosphate bufferpH 7.0. to 5.0 ml 
of the solution add 5.0 ml of solution A and add sufficient 
volume of mixedphosphate buffer pH 7.0 to produce 100.0 ml 
and mix.

Reference solution. A 0.1 per cent w/v solution of cefazolin 
sodium IPRS in mixed phosphate buffer pH 7.0. To 5.0 ml of 
the solution add 5.0 ml of solution A and add sufficient volume 
of mixedphosphate buffer pH 7.0 to produce 100.0 ml and mix.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm),
- mobile phase: a mixture of 9 volumes ofphosphate buffer 

pH 3.6 and 1 volume of acetonitrile,
- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
.....injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative retention times of salicylic acid and cefazolin are 0.7 
and 1.0 respectively.

Inject the reference solution and the test solution.

Calculate the content of Ci4Hi4N8O4S3.
Cefazolin Sodium intended for use in the manufacture of 
parenteral preparations complies with the following 
additional requirements.

Bacterial endotoxins (2.2.3). Not more than 0.15 Endotoxin 
Unit per mg of cefazolin.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store in sterile containers, sealed so as to exclude 
micro-organisms protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states the quantity of Cefazolin Sodium 
contained in the sealed container in terms of the equivalent 
amount of cefazolin.

IP 2022 :

Cefazolin Sodium Injection
Cefazolin Injection; Cephazolin Sodium Injection- 
Cephazolin Injection

Cefazolin Sodium Injection is a sterile material consisting of 
Cefazolin Sodium with or without excipients. It is filled in sealed 
containers.

The injection is constituted by dissolving the contents'of foe 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Usual strengths. The equivalent of 125 mg; 250 mg; 500 mg; 
and 1 g of cefazolin.

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Cefazolin Sodium Injection contains not less than 90.0 per 
cent and not more than 115.0 per cent ofthe stated amount of 
cefazolin, Ci4H14NsO4S.

Description. A white to off-white, crystalline powder; 
odourless.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefazolin 
sodium IPRS or with the reference spectrum of cefazolin 
sodium.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. It gives reactions of sodium salts (2.2.1).

Tests

pH (2.4.24). 4.0 to 6.0, determined in a 10.0 per cent w/v solution.

Specific optical rotation (2.4.22). -24.0° to-10.0°, determined 
in a 5.5 per cent w/v solution in 0.1 Msodium bicarbonate.

Related substances.. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve an accurately weighed quantity of 
powder containing 0.25 g of cefazolin in 100.0 ml of mobile 
phase A.
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rrence solution (a). Dilute 1.0 ml ofthe test solution to 
jQOOmlwithmobilephaseA.

feretJCe solution (b). Dissolve 20 mg of cefazolin IPRS in 
10 ffli of 0.2 per cent w/v solution of sodium hydroxide, allow 
io stand for 30 minutes. Dilute 1.0 ml of the solution to 20.0 ml 
with mobile phase A.
Chromatographic system

a stainless steel column 12.5 cm x 4 mm packed with 
endcapped octadecylsilane bonded to porous silica 
(3 pm) (Such as Nucleosil Cl 8),

- column temperature: 45°,
mobile phase: A. a solution containing 1.45 per cent 
w/v of disodium hydrogen phosphate and 0.35 per cent 
w/v. of potassium dihydrogen phosphate,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 5 pl.

21 98 2 •

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 98 ' 2
2 98 2
4 85 15
10 60 40

11.5 35 65
12 35 65
15 98 2

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cefazolin and cefazolin 
impurity L is not less than 2.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent), the sum of areas of all the secondary peaks is 
not more than 3.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (3.5 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.15 Endotoxin 
Unit per mg of cefazolin.

Water (2.3.43). Not more than 6.0 per cent, determined on 0.15 g. 

Assay. Determine by liquid chromatography (2.4.14).
Solution A. Prepare by dissolving 0.75 g of salicylic acid 
(internal standard) in 5 ml of methanol and diluting to 100.0 ml 
with mixed phosphate buffer pH 7.0.

Test solution. Determine the weight of the contents of 10 
containers. Weigh accurately a quantity ofthe mixed contents 
ofthe 10 containers, dissolve in the mixed phosphate buffer 
pH 7.0 and dilute to obtain a solution containing 0.1 per cent 
w/v of cefazolin. To 5.0 ml ofthe solution add 5.0 ml of solution 
A and add sufficient volume of mixed phosphate buffer pH 
7. (7 io produce 100.0 ml and mix.

Reference solution. A 0.1 per cent w/v solution of cefazolin 
sodium IPRS in mixed phosphate buffer pH 7.0. To 5.0 ml of 
the solution add 5.0 ml of solution A and sufficient volume, of 
mixed phosphate buffer pH 7.0 to produce 100.0 ml and mix.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm),
- mobile phase: a mixture of 9 volumes ofphosphate buffer 

pH 3.6 and 1 volume of acetonitrile,
- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative retention times of salicylic acid and cefazolin are 0.7 
and 1.0 respectively.

Inject the reference solution and the test solution.

Calculate the content of C14Hi4N8O4S3 in the injection.

Storage. Store protected from moisture at a temperature not 
exceeding 30°. The constituted solution should be stored 
protected from light and used within 24 hours when stored at 
a temperature not exceeding 30° or within 4 days when stored 
between 2° and 8°.

Labelling. The label states the quantity of Cefazolin Sodium 
contained in the sealed container in terms of the equivalent 
amount of cefazolin.

C14Hl3N5O5S2 Mol. Wt. 395.4

Cefdinir is 5-thia l-azabicycld[4.2.0]oct-2-ene-2-carboxylic 
acid.
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Cefdinir contains not less than 94.0 per cent and not more 
than .103.0 per. cent of CI4HI3N5O5S2, calculated on the 
anhydrous basis.

Category. Antibiotic.

Description. Awhite to light-yellow crystalline powder. .

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefdinir IPRS 
or with the reference spectrum of cefdinir.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests

Specific optical rotation (2.4.22). - 67.0° to —61.0° at 20°, 
determined in a 1.0 per cent w/v solution in solvent mixture as 
described under Assay.

Related substances. A: Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications.

Test solution .(a), :Dissolve.0.1 g of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
solvent mixture. '

Test solution (b). Dilute 3.0 ml of test solution (a) to 20.0 ml 
with solution A. ' ; .

Reference solution (a). Dilute 1.0 ml of test solution (b) to 
100.0 ml with solution A.

Reference solution (b). Dilute 1.0 ml ofreference solution (a) 
to 10.0 ml with solution A.

Reference solution (c). A0.15 per cent w/v solution of cefdinir 
IPRS and 0.01 per cent solution of cefdinir impurity A IPRS 
initially in the solvent mixture and then with solution A. '

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°
- mobile phase: A. a mixture of 1000 ml of solution A and 

add 0.4 ml of solution B,
B. a mixture of300 volumes of acetonitrile, 

200 volumes of methanol, 500 volumes of a solution A 
and 0.4 volumes of solution B, '''

- a gradient programme using the conditions given below,
- flowrate: 1 mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Time . Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v) .

0 : 95 5 .

■ 2 ...... 95 . • ■ 5
22 75 25
32 50 . 50

37. 5° : 50
38 . ■ 95 •. ■ 5
58 95 : 5

Name . Relative
retention time

Thiazolyacetyl glycine oxime1 0.10
Thiazolylacetyl glycine oxime acetal2 0.12
3-Methyl cefdinir3 0.74
Cefdinir related compound A (cefdinir open 
ring lactone a)4,5 0.85.
Cefdinir related compound A (cefdinir open 
ring lactone b) 4,5 0.93
Cefdinir related compound A (cefdinir open 
ring lactone c)4,5 1.11
Cefdinir related compound A (cefdinir open 
ring lactone d)4,5 1.14

Cefdinir lactone 6 122
Cefdinir isoxazole analog7 1.36
E-Cefdinir8 1.51
Cefdinir decarboxy open ring lactone a9,10 1.61
Cefdinir decarboxy open ring lactone b9,1.0 1.64

'IN -[(Z)-2-(2-aminothiazol-4-yl)-2-(hydroxyiminb)acetyl]glycine, 
2(Z)-2-(2-Aminothiazol-4-yl)-N-(2,2-dihydroxyethyl)-2-(hydro- 
xyimino)acetamide, .... ......... ,....
3(6R,7R )-7-[(Z)-2’(2-Aminothiazol-4-yl)-2-(hydro-x.yimino) 
acetamido]-3-methyl-8-oxo-5-thia-l-azabicycio[4.2.0]oct-2-ene-2- 
carboxylic acid, 
42(R)-2-[(Z)-2-(2-Aminothiazol-4-y!)-2-(hydroxyimino)acetamido)]- 
2-[(27W,5/?S)-5-methyl-7-oxo-2,4,5,7-tetrahydro-l/Z-furo[3,4-<l) 
| l,3Jthia/.in-2-yl]acetic acid, : d• ?
5cefdin.if related impurity A is a mixture of 4 isomers labeled cefdinir open 
ring lactones a, b, c, and d. The sum of the values is reported. The limit 
for the sum of the 4 isomers is 0.7 per cent, .
6(Z)-2-(2-Amino.thiazol-4-yl)-2-(hydroxyirnino)-N-{(3RS ,5aR ,6R )* 
3-methyl-l ,7-dioxo-l,3,4,5a,6,7-hexahydroazeto[2,l'b]furo[3,4' 
d]f l,3]thiazin-6~yl}acctamidc,
7(6R,7R)-7-(4-Hydroxyisoxazole-3-carboxamido)-8-oxo-3"Vinyl'^* 
thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid, 
s(6R,7/?)-7-[(E)-2-(2-AminothiazoN4-yl-)-2-(hydrO' 
xyimino)acetamidp]-8-oxo-3-yinyl-5j-thia-17'azabicyclo[4.2.0]oct-2- 
ene-2-carboxylic acid,
',(Z)-2-(2-Aminothiazol-4-yl)-2-(hydroxyimino)-.¥-{[(2RS ,5RS P' 
methyl-7-oxo-2,4,5,7-tetrahydro-l -furo[3j4-d][l,3]thiazin-2-yl] 
methyl} acetamide,
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sa Cefdinir decarbcxy open ring lactone is a .mixture of 2 isomers 
. ie(j cefdinir decarboxy open ring iactones a and b. The sum. of the 

values is reported. The limit for sum of the 2 isomers is 0.5 per cent.116- 
^jnethylazithromycin.

Inject reference solution (a),(b) and (c). Cefdinir impurity A 
should produce four peaks.

The test is not valid unless the response ratio due to cefdinir 
peak obtained with reference solution (b) is between 7 per 
centto 13 per cent ofthe response due to cefdinir peak obtained 
with reference solution (a) and the resolution between the 
peaks due cefdinir and third peak of cefdinir impurity A is not 
jess than 1.5 obtained with reference solution (c).

Inject test solution (b). Run the chromatogram 1.8.times the 
retention time of the cefdinir peak.

In the chromatogram obtained with the test solution (b), the 
area of any peak corresponding to thiazolylacetyl glycine oxime 
and thiazolylacetyl glycine oxime acetal is not more than 0.5 
per cent, the area of any peak corresponding to 3-methyl and 
thiazolyl acetyl glycine oxime acetal is not more than 0.5 per 
cent, the area of any peak corresponding to cefdinir impurity 
A (cefdinir open ring lactone c) is not more than 0.7 per cent, 
the area of any peak corresponding to cefdinir lactone is not 
more than 0.5 per cent, the area of any peak corresponding to 
cefdinir isoxazole analog is not more than 0.5 per cent, the area 
of any peak corresponding to E-cefdinir is not more than 
0.7 per cent, the area of any peak corresponding to cefdinir 
decarboxy open ring lactone b is not more than 0.5 per cent, 
the area of any secondary peak is not more (0.2 per cent) and 
the sum of the areas of all the secondary peaks is not 3.0 per 
cent, calculated by area normalisation.

Heavy metals (2.3.13). 1.0 g complies with the limit test for the 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 2.0 per cent for anhydrous form. 
Not less than 4.0 per cent and not more than 8.5 per cent for 
hydrated form, by using a mixture of 67 volumes formamide 
and 33 volumes of methanol.

Assay. Determine by liquid chromatography (2'.4.14).
Solution A. Dilute tetramethylammonium hydroxide solution 
with water to obtain 0.1 per cent w/v solution, adjusted to.pH 
3.5 with orthophosphoric acid,

Solution B. A 3.72 per cent w/v solution of disodium edetate.

Solvent mixture. A mixture of 67 volumes of solution prepared 
dissolving 14.2 g of anhydrous dibasic sodium phosphate 

,n 1000. ml of water and 33 volumes of solution prepared by 
dissolving 13.6 g of monobasic potassium phosphate in 
i 000 ml of water and adjusted to pH 7.0'.
feJ? solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 100:0 ml with 
solvent mixture. ;

Reference solution (a). A solution containing 0.02 per cent 
w/v of cefdinir IPRS and 0.05 per cent w/v of cefdinir impurity 
A IPRS in the solvent mixture.

Reference solution (b). A 0.02 per cent w/v solution of the 
cefdinir IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 60 volumes of acetonitrile  ,40 

volumes of methanol, 900 volumes of a solution A and 
0.4 volumes of solution B,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 5 pl.

Inject reference solution (a) and (b). Cefdinir impurity A IPRS 
should produce four peaks.

The test is not valid unless the resolution between the peaks 
due to second peak of cefdinir impurity A and cefdinir is not 
less than 1.2 obtained with reference solution (a),the tailing 
factor is not more than 1.5 for cefdinir peak obtained with 
reference solution (a) and the relative standard deviation for 
replicate injections for cefdinir is not more than 1.0 per cent 
obtained with reference solution (b).

Inject reference solution (b) and the test solution.

Calculate the content ofCjJI^NsOsSi

Storage. Store protected from light and moisture.

Cefdinir Capsules
Cefdinir Capsules contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of cefdinir, 
C14H13N5O5S2. .

Usual strength. 300 mg.

Identification

A. When examined in the range 200 nm to 400 nm (2.4.7), a 
0.001 per cent w/v solution of capsule powder, containing 
cefdinir in the buffer solution prepared by dissolving 10.7 g of 
dibasic sodium phosphate and 3,4 g of monobasic potassium 
phosphate in 1000 ml of water, adjusted to pH 7.0 ± 6.05 with 
dilute orthophosphoric acid or sodium hydroxide solution, 
shows an absorption maxima and minima at the same 
wavelength as the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).
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Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.05 Mphosphate buffer pH 6.8, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter having an average pore size not greater than 
0.45 pm, rejecting the first few ml of the filtrate. Measure the 
absorbance of the resulting solution, suitably diluted if 
necessary with the dissolution medium, at the maximum at 
about 290 nm (2.4.7). Calculate the content of C14H13N5O5S2 in 
the dissolution medium from the absorbance obtained from a 
solution of known concentration of cefdinir IPRS in 
dissolution medium.

Q. Not less than 80 per cent of the stated amount of 
C14H13N5O5S2.

Related substances. Determine by liquid chromatography 
(2.4.14).

Buffer solution. A mixture of solutions containing 2:1 ratio of 
a solution prepared by dissolving 14.2 g of anhydrous dibasic 
sodium phosphate in 1000 ml of water, and 13.6g of monobasic 
potassium phosphate in 1000 ml of water, is maintained, 
adjusted to pH 7.0 ± 0.1.

Solution A. A 0.1 per cent v/v solution of tetramethyl­
ammonium hydroxide solution (10per cent) in water, adjusted 
to pH 5.5 ± 0.1 with dilute phosphoric acid.

Solution B. A 3.72 per cent w/v solution of sodium edetate in 
water.

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing 300 mg of cefdinir and transfer to a 
200-ml volumetric flask. Dissolve in 30 ml ofthe buffer solution, 
and dilute to volume with solution Ato obtain 0.15 percent 
w/v solution of cefdinir.

Reference solution (a). A 0.004 per cent w/v solution of 
cefdinir related compound A IPRS (2R )-2-[(Z)-2-(2- 
Aminothiazol-4-yl)-2-(hydroxyimino)acetamido]-2-[(2RS, 
5RS)-5-methyl- 7-oxo-2,4,5,7-tetrahydro-lH-furo[3,4-d][1,3] 
thiazin-2-yI]acetic acid in solution A.

Reference solution (b). A 0.004 per cent w/v solution, of 
cefdinir related compound B IPRS (6R, 7R)-7-[2-(2-Amino- 
4-thiazolyl)acetamido]-8-oxo-3-vinyl-5-thia-I-azabicyclo 
[4.2.0]oct-2-ene-2-carboxylic acid in solution A.

Reference solution (c). Transfer 37.5 cagoi cefdinir IPRS too, 
25-ml of volumetric flask. Add about 10 ml of the buffer 
solution. Add 5.0 ml each of reference solution (a) and reference 
solution (b), and dilute with solution A to volume.

Reference, solution (d). A 0.075 per cent w/v solution of 
cefdinir IPRS in the buffer solution. ;

Reference solution (e). Dilute reference solution (d) to obtain 
a solution containing 0.0015 per cent w/v of cefdinir IPRs\^ 
solution A.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column, temperature: 40°,
- sample temperature: 4°, , -
- mobile phase: A. a mixture of 1000 volumes of solution 

A and 0.4 volume of solution B,
B. a mixture of 150 volumes of acetonitrile

100 volumes of methanol, 250 volumes of solution A 
and 0.2 volume of solution B,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,

— spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Cefdinir lactone10 1.23 1-0

Time Mobile phase A Mobile phase B
(in min.) ' (per cent v/v) (per cent v/v)

0 95

2 95 ;

. 22 75

32 50

37 50

38 95

48 95

5

5

25

50

50

5

5

Name Relative ’ Correction
retention time factor

Thiazolylacetyl glycine oxime1

Thiazolylacetyl glycine oxime

0.1 1.0

acetal2 0.13 ’ 1.0

Cefdinir sulfoxide3 0.36 1.0

Cefdinir thiazine analog4 0.46 1.47

3-Methyl cefdinir5 0.75 1.0

Cefdinir impurity 16 0.77 ’ • 1.0

Cefdinir related compound A 
(cefdinir open ring lactone a)7'8 0.85 ' 1.54

Cefdinir related compound A 
(cefdinir open ring lactone b)7'8 0.94 1.54

Cefdinir related compound A 
(cefdinir open ring lactone c)7-s
Cefdinir related compound A

Lil 1.54

(cefdinir open ring lactone d)7'8 1.14 1.54

IS -Cefdinir9 1.18 . 1.0
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W-[(Z)-2-(2-Am  moth iazol-4-yl)-2-(hydroxyimino) acetyl]glycine, 

:{Z)-2-(2-AminothiazoI-4-yl)-N-(2,2-dihydroxyethyl)-2-(hydro- 
xyimino)acetamide,
J(6/?,77?)-7-[(Z)-2-(2-Anrinothiazol-4-yl)-2-(hydroxyiinino) 
acetamido]-5,8-dioxo-3-vinyI-5-thia-l-azabicyclo[4.2.0]oct-2-ene-2- 
wrboxylic acid,

{(Zf)--(2-Aminothiazol-4-yl)-2-(hydroxyimino) 
acetamido](carboxy)methyl}-5-ethylidene-5,6-dihydro-2H -1,3- 
thiazine-4-carboxylic acid, 
l(67?,77?)-7-[(Z)-2-(2-AminothiazoI-4-yI)-2-(hydroxyimino) 
acetamido]-3-methyI-8-oxo-5-thia-l-azabicyclo[4.2.0]oct-2-ene-2- 
carboxylic acid,
’Cefdinir impurity I, cefdinir impurity 2, and cefdinir impurity 3 are 
unidentified impurities,

IP 2022______________ _____________________ ____ _

Cefdinir related compound B11 128 1.0'

Cefdinir isoxazole analog12 1.37 1.39

Cefdinir impurity26 1.44 1.0

Cefdinir glyoxalic analog13 1.49 1.0

^Cefdinir14 1.51 1.0

Cefdinir decarboxy openrihg 
lactone a,Si6 1.62 1.0

Cefdinir decarboxy openring 
lactone b15'16 1.64 1.0

Cefdinir impurity 36 1.82 1.0

Individual unidentified impurities — 1.0

Total impurities — —

'Cefdinir related compound A is a mixture of four isomers labeled cefdinir 
open ring lactones a, b, c, and d. The sum of the values is reported. The 
limit for the sum of the four isomers is 2.5 per cent,
2(/?)-2-[(Z)-2-(2-Am inothiazol-4-yl)-2-(hydroxyimino) acetamido]- 
2-((2/?5,57?5)-5-methyl-7-oxo-2,4,5,7-tetrahydro-177 -furo[3,4- 
i/][l,3]thiazin-2-yl]acetic acid,
*(67?, 75)-7 -[(Z)-2'-(2- Amin othiazol-4-yl)-2-(hydroxyimino) 
acetamido]-8-oxo-3-vinyl-5-thia-l-azabicyclo[4.2.0] oct-2-ene-2- 
carboxylic acid, 
'(Z)-2-(2-Aminothiazol-4-yl)-2-(hydroxyimino)-A-((37?5,-5a7?, 67? )- 
3-methyl-l ,7-dioxo-l,3,4,5a,6,7-hexahydroazeto[2,l -£>]furo[3,4- 
fl][l,3]thiazin-6-yi)acetamide, 
‘'(6/?,77?)-7-[2-(2-Amino-4-thiazoIyl)acetamido]-8-oxo-3-viiiyl-5- 
thia-i-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid,
I‘(61?J77?)-7-(4-Hydroxyisoxazole-3-carboxamido)-8-oxo-3-vinyl-5- 
thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid, 
(6/?,77?)-7-[2-(2-Amiriothiazol-4-yl)-2-oxoacetamido]-8-oxo-3-  

1'!ay]-5-thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid,
(67?, 77?)-7-[(E)-2-(2-Amin othiazol-4-yl)-2-(hydroxy imino) 

a'.etamido]-8-oxo-3-vinyl-5-thia-l-azabicyclo[4.2.0]oct-2-ene-2- 
carboxylic acid,
1 ,C^'n’r decarboxy open ring lactone is a mixture of two isomers 

'ed cefdinir decarboxy open ring lactone a and jb. The sum of the
Va ues is reported. The limit for the sum of the two isomers is 1.0 per 
cent,
W2-(2-Aminothiazol-4-yl)-2-(hydroxyimino)-A-{[(27?5, 57?5)-5- 

etyl-7-oxo-2,4,5,7-tetrahydro-lH-furo[3;4-rZ][l,3]thiazin-2-yl] 
Wfiy|}acetamide.

Inject reference solution (c) and (e). The test is not valid unless 
the resolution between the peaks due to cefdinir and cefdinir 
related compound A is not less than 1.5 in the chromatogram 
obtained with reference solution (c), the tailing factor for 
Cefdinir related compound B peak is not more than 1.5 in the 
chromatogram obtained with reference solution (c) and the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent in the chromatogram obtained with reference 
solution (e).

Inject reference solution (e) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to : thiazolylacetyl glycine oxime, 
thiazolylacetyl glycine oxime acetal, cefdinir isoxazole analog 
and cefdinir impurity 2 is not more than 0.5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (e) (0.5 per cent); cefdinir sulfoxide,7S-cefdinir, cefdinir 
related compound B, cefdinir glyoxalic analog and cefdinir 
impurity 3 is not more than 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(e) (0.2 per cent); cefdinir thiazine analog and 3- methyl cefdinir 
is not more than 0.7 times the area of the principal peak in the 
chromatogram obtained with reference solution (e) (0.7 per 
cent); cefdinir lactone, cefdinir decarboxy open ring lactone a, 
cefdinir decarboxy open ring lactone b is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (e) (1.0 per cent); E-cefdinir is not more 
than 1.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (1.2 per cent); cefdinir 
impurity 1 is not more than 0.3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(e) (0.3 per cent); cefdinir related compound A (cefdinir open 
ring lactone a, b, c and d) is not more than 2.5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (e) (2.5 per cent) and the area of any other secondary 
peak is not more than 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (e) 
(0.2 per cent). The sum of areas of all the secondary peaks is 
not more than 5.0 times the area of the principal peak in the 
chromatogram obtained with reference solution (e) 
(5.0 per cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. A mixture prepared by dissolving 10.7 g of 
dibasic sodium phosphate and 3.4 g of monobasic potassium 
phosphate in 1000 ml of water, adjusted to pH 7.0 ± 0.05 with 
dilute orthophosphoric acid or sodium hydroxide solution 
before final dilution.

Solution A. A 0.7 per cent w/v solution of citric acid 
monohydrate in water, adjusted to pH 2.0 ± 0.05 with 
orthophosphoric acid.
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Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing about 100 mg of Cefdinir, dissolve in the 
buffer solution by shaking mechanically, dilute to 100.0 ml 
with the buffer solution and filter. Dilute 5.0 ml ofthe solution 
to 100.0 ml with the buffer solution.

Reference solution (a). A solution containing 0.005 per cent 
w/v of cefdinir IPRS and 0.0175 per cent w/v of m-hydroxy- 
benzoic acid in the buffer solution.

Reference solution (b). A 0.005 per cent w/v solution of 
cefdinir IPRS in the buffer solution.'

Chromatographic system
- a stainless steel column 15 cm * 3.9 mm, packed with 

octadecylsilane bonded to porous silica (4 pm),
- mobile phase: a mixture of 111 volumes of methanol, 

28 volumes of tetrahydrofuran and 1000 volumes of 
solution A,

- flow rate: 1.4 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 15 pl.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to cefdinir and m- 
hydroxybenzoic acid in the chromatogram obtained with 
reference solution (a) is not less than 3.0, the tailing factor for 
the peak due to cefdinir in the chromatogram obtained with 
reference solution (a) is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 1.0 
per cent for the peak due to cefdinir in the chromatogram 
obtained with reference solution (b).

Inject reference solution (b) and the test solution.

Calculate the content of C14Hi3N5O5S2 in the capsules.

Storage. Store protected from light, moisture and at a 
temperature not exceeding 25°.

Cefdinir Oral Suspension
Cefdinir Oral Suspension is a dry mixture consisting of 
Cefdinir with buffering agents and other excipients. It contains 
a suitable flavouring agent. It is filled in a sealed container.

The suspension is constituted by dispersing the contents of 
sealed container in the specified volume of water just before 
use.

Cefdinir Oral Suspension contains not less than 90.0 per cent 
and not more than 120.6 per cent of the stated amount of 
Cefdinir, C14Hi3N5O5S2.

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains hot less than 
80.0 per cent of the stated amount of Cefdinir C-.JI; 3N5C>5S2.

IP 2022

Storage. Store protected from light and moisture.

Usual strength. Cefdinir 125 mg per 5 ml.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests

pH(2.4.24).3.2to4.8.

Related substances. Determine by liquid chromatography 
(2.4.14).

Buffer solution (a). 2 volumes of a solution prepared by 
dissolving 14.2 g of anhydrous dibasic.sodium phosphate in 
1000 ml water, and 1 volume of a solution prepared by 
dissolving 13.6 g of monobasicpotassium phosphatein 1000 
ml water, to obtain a solution with a pH of 7.0.

Buffer solution (b). A O.lper cent w/v solution of 
tetramethylammonium hydroxide in water, adjusted to pH 
5.5 with orthophosphoric acid.

Buffer solution (c). A solution prepared by dissolving 37.2 g 
of disodium edetate in 1000 ml of water.

Test solution. Dissolve a quantity containing 0.15 g 
of cefdinir to a 100-ml volumetric flask in 30 ml of buffer solution 
(a), and dilute with buffer solution (b) to volume.

Reference solution (a). A. 0.004 per cent w/v solution of 
cefdinir related compound A IPRS in buffer solution (b).

Reference solution..(b). A 0.004 percentw/v solution 
of cefdinir related compoundB IPRS in buffer solution (a).

Reference solution (c). Weigh and transfer 37.5 mg of 
cefdinir IPRS to a 25 ml volumetric flask, and add. about 10 ml 
of buffer solution, (a). Add 5.0. ml each; of reference solution 
(a) and reference solution (b), and dilute with buffer solution 
(b) to volume.
Reference solution (d). A 0.075 per cent w/v solution of 
cefdinir IPRS in buffer solution (a).
Reference solution (e). A 0.0015 per cent w/v solution 
of cefdinir IPRS from the reference solution (d) in buffer 
solution (b).

Chromatographic system .
- a stainless steel column 15 cm x 4,6 mm, packed with 

octadecyl silane bonded to porous silica (5 pm),
- column temperature 40°,
- sample temperalure 4°,
- mobile phase: A. a solution prepared by mixing 1000 ml 

of buffer solution (b) and 0.4 ml of buffer solution (c), 
. B. a mixture of .150 volumes of 

acetonitrile^ 100 volumes of methanol, 250 volumes of 
buffer solution (b) and 0.2 volume ofbuffer solution (4
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a gradient programme using the conditions given below,
„ flow rate: 1 ml per minute,

spectrophotometer set at 254 nm,
_ injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(inmin.) (per cent v/v) (per cent v/v)

0 95 . 5
2 95 5 .
22 75 25 ■

32 50 50
37 50 50

38 95 5

.58 95 5

Name Relative Correction
retention time factor

Thiazolylacetyl glycine oxime1
Thiazolylacetyl glycine oxime

0.10 '' '

acetal2 0.13 ■ ■ ■ ■ ■— ■ - ■

Cefdinir sulfoxide3 0.36 — •

Cefdinir thiazine analog4 0.46 1.47
3-Methyl cefdinir5 0.75 —

Cefdinir impurity I6 0.77 —

Cefdinir related compound A7,8 0.85 1.54
(cefdinir open ring lactone a) 
Cefdinir related compound A7> 8 
(cefdinir open ring lactone b)

0.94 1.54

Cefdinir related compound A7,8 
(cefdinir open ring lactone c)

1.11 1.54

Cefdinir related compound A7-8 
(cefdinir open ring lactone d)

1.14 1.54

7S -Cefdinir9 1.18 ---

Cefdinir lactone10 123
Cefdinir related compound B11 128 —
Cefdinir isoxazole analog12 1.37 ' 1.39
Cefdinir impurity 26 . ' 1.44 — •

Cefdinir glyoxalic analog?3 1.49 i ■ — ■

E-Cefdinir14 1.51 ■ ■■■ . .
Cefdinir decarboxy open ring ■ 
lactone a15> 16 1.62 . i ■ ■ " :

Cefdinir decarboxy open ring 
lactone b13-16 . 1.64
Cefdinir impurity 36 1.82 —

^“[(Z)-2-(2-AminothiazoI-4-yI)-2-(hydroxyimino)acetyl]glycirie.
J^’2-(2-Ami noth iazdI-4 -yl)- 
1 ydroxyimino)acetamide.

N-(2,2-cIihydroxyethyl)-2-

3(6R ,7R )-7-[(Z)-2-(2-Aminothiazol-4-yl)-2-(hydroxyimino) 
acetamido]-5,8-dioxo-3-vinyl-5-thia-l-azabicycio[4.2.0]oct-2-ene-2- 
carboxylic acid.

4(7?,Z)-2 -{(7?)-[(Z)-2-(2-Amin othi azol-4-yl)-2-(hydroxyim in o) 
acetamido](carboxy)methyl}-5-ethyIidene-5,6-dihydro-2/7-l,3- 
thiazine-4-carboxylic acid.

5(67?, 7 7?)-7-[(Z)-2-(2-Amin othiazoi-4-yt)-2-(hydroxy imino) 
acetamido]-3-methy[-8-oxo-5-thia-l-azabicyclo[4.2.0]oct-2-ene-2- 
carboxylic acid.

6Cefdinir impurity 1, cefdinir impurity 2, and cefdinir impurity 3 are 
unidentified impurities.
’Cefdinir related compound A is a mixture of four isomers 
labeled cefdinir open ring lactones a, b, c, and d. The sum ofthe values 
is reported; the limit for the sum of the four isomers is 3.3 per cent.

s2(7?)-2-[(Z)-2-(2-Aminothiazol-4-yI)-2-(hydroxyimino)acetamido]-2- 
[(27?S,,52?S,)-5-methyl-7-oxo-2,4,5,7-tetrahydro-177-furo[3,4-d][l ,3] 
thiazin-2-yl]acetic acid.

9(6R,75)-7-[(Z)-2-(2-Amino thi azo l-4-yl)-2-(hydroxy imino) 
acetam ido]-8-oxo-3-vinyl-5-thia-l-azabicyclo[4.2.0]oct-2-ene-2- 
carboxylic acid.

10(Z)-2-(2-Aminothiazol-4-yl)-2-(hydroxyimino)-7V-((37?5,5a7?,67?)-3- 
methyl-1,7-dioxo-l ,3,4,5a,6,7-hexahydroazeto[2,l -b]furo[3,4-d] 
[j ,3]thiazin-6-yl)acetamide.

1 l(67?,77?)-7-[2-(2-Amino-4-thiazoIyl)acetamido]-8-oxo-3-vinyl-5- 
thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid.
l2(67?,77?)-7-(4-Hydroxyisoxazole-3-carboxamido)-8-oxo-3-vinyl-5- 
thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid.

13(67?, 77?)-7-[2-(2-Amin othi azol-4-yI)-2-oxoacetamido]-8-OXO-3- 
vinyl-5-thia-l -azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid.
I4(67?,77?)-7-[(E)-2-(2- Amino thiazol-4-yl)-2-(hydroxy imino) 
acetam ido]-8-oxo-3-vinyl-5-thia-l -azabicyclo[4:2.0]oct-2-ene-2- 
carboxylic acid.
l5Cefdinir decarboxy open ring lactone is a mixture of two isomers 
labeled cefdinirdecarboxy open ring lactone a and b. The sum of the 
values is reported; the limit for the sum of the two isomers is 1.1 per. 
cent.

16(Z)-2-(2-Aminothiazol-4-yl)-2-(hydroxyimino)-N-{[(27?5 5RS )-5- 
methyl-7-oxo-2,4,5,7-tetrahydro-177 -furo[3,4-d][l,3]thiazin-2-yi] 
methyl} acetamide. :•

Inject reference.solution (c) and (e), The test is not valid unless 
the resolution between cefdinir and cefdinir related compound 
A is not less than 1.5, the tailing factor for the peak due to 
cefdinir related compound B in the chromatogram obtained 
with the reference solution (c) is not more than 1.5 and relative 
standard deviation for replicate injections is not more than 2.0 
per cent with reference solution (e).

Inject reference solution (e) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to thiazolylacetyl glycine oxime, is not 
more than 0.5 times (0.5 per cent) and thiazolylacetyl glycine 
oxime acetal is not more than 0.6 times (0,6 per cent) the area of 
the principal peak in the chromatogram obtained with reference 
solution (e), the area of any peak corresponding to cefdinir 
sulfoxide, cefdinir impurity l,7S-cefdinir, cefdinir related 
compound B, cefdinir impurity 2, cefdinir glyoxalic analog, 
and cefdinir impurity 3 is not more than 0.2 times the area of 
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the principal peak in the chromatogram obtained with reference 
solution (e) (0.2 per cent), the area of any peak corresponding 
to cefdinir thiazine analog is not more than 0.3 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (e) (0.3 per cent), the area of any peak 
corresponding to cefdinir isoxazole analog is not more than 
0.5 times the area of the principal peak in the chromatogram, 
obtained with reference solution (e) (0.5 per cent), the area of 
any peak corresponding to 3-methyl cefdinir is not more than 
0.7 times area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.7 per cent), the area of 
any peak corresponding to cefdinir lactone is not more than 
0.8 times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.8 per cent), the area of 
any peak corresponding to cefdinir decarboxy open ring 
lactone a and cefdinir decarboxy open ring lactone b is not 
more than 1.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (e) (1.1 per 
cent), the area of any peak corresponding to E-cefdinir is not 
more than 1.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (e) (1.4 per 
cent), the area of any peak corresponding to Cefdinir related 
compound A (cefdinir open ring lactone a), cefdinir related 
compound A (cefdinir open ring lactone b), cefdinir related, 
compound A (cefdinir open ring lactone c), and cefdinir related 
compound A (cefdinir open ring lactone d is not more than 
3.3 times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (3.3 per cent). The area of 
any individual unidentified impurities is not more than- 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.2 per cent) and sum of 
the area of all the impurities is not more is not more than' 
6.2 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (e) (6.2 per cent).

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Dissolve 10.7 g of anhydrous dibasic sodium 
phosphate and 3.4 g of monobasic potassium phosphate in 
1000 ml of water. Adjusted to pH 7.0 with dilute 
orthophosphoric acid or dilute sodium hydroxide solution 
before final dilution.

Test solution. Disperse a quantity of the suspension-, 
containing 10 mg of cefdinir and transfer to a 200 ml volumetric 
flask, dilute with the buffer solution to the volume, filter,, 
rej ecting the first few ml of the filtrate and mix.

Reference solution (a). A solution containing 0.005 per cent 
w/v of cefdinir IPRS and 0.0175 per cent w/v of rii- 
hydroxybenzoic acid in buffer solution.

Reference solution (b). 0.005 per cent solution of cefdinir: 
IPRS in buffer solution. ,

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecyl silane bonded to porous silica (4 pm),
- mobile phase: a mixture of 111 volumes of methanol 

28 volumes of tetrahydrofuran and 1000 volumes of a 
solution prepared by dissolving 7.0 g citric acid 
monohydrate in 1000 ml of water, adjusted to pH 2.0 
with orthophosphoric acid,

- flow rate: 1.4 ml per minute,
- spectrophotometer set at 254 nm,
- inj ection volume: 15 pl.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to cefdinir and m- 
hydroxybenzoic acid is not less than 3.0, the tailing factor for 
the peak due to cefdinir is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent for the peak due to cefdinir.

Inject reference solution (b) and the test solution.

Determine the weight per ml (2.4.29) of the suspension and 
calculate the content of C14H13N5O5S2, weight in volume.

Labelling. The label states (1) the quantity of active ingredient 
in terms of the equivalent amount of cefdinir; (2) the 
temperature of storage and the period during which the 
constituted suspension may be expected to be satisfactory 
for use.

Cefepime Hydrochloride

C19H25C1N6O5S2,HC1,H2O Mol. wt. 571.5

Cefepime Hydrochloride is 1-[[(6A, 77?)-7-[[(2Z)-(2- 
aminothiazoM-yl)(methoxyimino)acetyl]amino]-2-carboxy-8- 
oxo-5-thia-l-azabicyclo[4.2.0]oct-2-en-3-yl]methyl]-l-methyl- 
pyrrolidinium chloride monohydrochloride monohydrate.

Cefepime Hydrochloride contains not less than 825 pg 
not more than 911 pg of cefepime, Ci9H24N6O5S2, per mg, 
calculated on the anhydrous basis.

Category. Antibacterial.

Description. Awhite to off-white, crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6)- 
Compare the spectrum with that obtained with cefepW 

1778

https://nhathuocngocanh.com/



|P'2O22 CEFEPIME HYDROCHLORIDE

or with the reference spectrum of cefepimehydrochloride IPRS 
hydrochloride.

Tests
Appearance of solution. A 10 per cent w/v solution is clear 
p 4 1) and is not more intensely coloured than reference 
solution YS3 (2.4.1).

V-methylpyrrolidine. Not more than 0.3 per cent.

Determine by liquid chromatography (2.4.14).

— Prepare the solutions immediately before use.

Test solution. Dissolve 0.1g of the substance under examination 
jn 10.0 ml of 0.01Mnitric acid:

Reference solution (a). Dilute 0.15 g of N-methylpyrrolidine 
jo 100.0 ml with water and mix. Dilute 2.0 ml of the solution to 
100.0 ml with 0.01Mnitric acid.

Reference solution (ft).’Dilute 0.15 g of pyrrolidine to 
100.0 ml with water and mix. Dilute 2.0 ml of the solution to 
100.0 ml with 0.01 M nitric acid. Mix 5.0 ml ofthe solution 
with 5.0 ml ofreference solution (a).

Chromatographic system
- - a stainless steel column 5 cm x 4.6 mm, packed with a 

strong cation exchange resin (5 pm),
- mobile phase: a mixture o f 100 volumes of 0.01 Mn itric 

acid and 1 volume of acetonitrile,
- flow rate: 1 mlperminute,
- conductivity detector,
- injection volume: 100 pl.

Inject reference solution (a) and (b). In the chromatogram 
obtained with reference solution (a) the tailing factor for the 
peak due to N-methylpyrrolidine is not more than 2.5 and the 
relative standard deviation for replicate injections ofreference 
solution (a) is not more than 5.0 per cent. In the chromatogram 
obtained with reference solution (b) the peak to valley ratio 
between the peaks due to pyrrolidine and N-methylpyrrolidine 
is not less than 3.

Inject the test solution. Continue the chromatography for 1.1 
times the retention time of cefepime (about 50 minutes), eluting 
as a broadened peak.

Calculate the content of N-methylpyrrolidine.

Related substances. Determine by liquid chromatography 
(2.4.14).

ROTE — Prepare the solutions immediately before use.

Test solution. Dissolve 70 mg of the substance under 
lamination in mobile phase A, stir with the aid of ultrasound 
for about 5 minutes and add sufficient mobile phase to produce 
50.0 ml

Reference solution (a). A 0.14 per cent w/v solution of cefepime 
hydrochloride IPRS in mobilephase A. ■■ ■ .

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with mobile phase A. Dilute 2.0 ml ofthe solution to 
100.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 10 volumes of aceton itrile 

and 90 volumes of a 0.068 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 5.0 
with dilute phosphoric acid,

B. a mixture of equal volumes of 
acetonitrile and a 0.068 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 5.0 
with dilute orthophosphoric acid,

- a gradient programme using the conditions given below,
- flow rate: 1 mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Time mobile phase A mobile phase B
(in min.) ( per cent v/v) (per cent v/v)

0 100 0
10 100 0

30 50 50
35 50 50

36 100 0

45 , 100 0

The relative retention times with reference to cefepime are 2.5' 
for [(67?,77?)-7-[[(2E)-(2-aminothiazoI-4-yl)(methoxyimino) 
acetyl]amino]-3-[(l-methylpyrrolidinio)methyl]“8“OXO-5-thia-" 
1-azabicyclo [4.2.0] oct-2-ene-2-carboxylate] (cefepime impurity 
A) and about 4.1 for [(67?,77?)-7-[[(2Z)-(2-aminothiazol-4-yl) 
(methoxyimino)ac etyl] amino] thiazol-4-yl] (methoxyimino) 
acetyl]amino]-3-[(l-methylpyrrolidinio)methyl“8-oxo-5-thia-l- 
azabicyclo [4.2.0] oct-2-ene-2-carboxylate] (cefepime impurity 
B).

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates and 
the tailing factor is not more than 1.5.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak due to cefepime impurity A is not more than 
1.5 times the area ofthe principal peakin the chromatogram 
obtained with the reference solution (b) (0.3 per cent), the area 
of any secondary peak due to cefepime impurity B is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent) and the sum 
of the areas of all the secondary peaks is not more than 5 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (b) (1.0 percent). Ignore any peak 
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with an area less than 0.25 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (b) 
(0.05 percent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy, 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). 3.0 per cent to 4.5 per cent, determined on 
0-4g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 70 mg of the substance under 
examination in 50.0 ml of the mobile phase.

Reference solution. A 0.14 per cent w/v solution of cefepime 
hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 3,9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 94 volumes of a solution 

prepared by dissolving 5.76 g of sodium .1 -pentane­
sulfonate in 2000 ml of water, adjusted to pH 3.4 with 
glacial acetic acid and then pH 4.0 with potassium 
hydroxide, and 6 volumes of acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0. The column efficiency is not 
less than 1500 theoretical plates. The relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and; the test solution;

Calculate the content of C^^NgC^.

Cefepime Hydrochloride intended for use in.the manufacture^ 
of parenteral preparations without a further appropriate, 
procedure.for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.04 Endotoxin 
Unit per mg. .

Cefepime Hydrochloride intended for use in the manufacture 
of parenteral preparations without a further appropriate 
sterilization procedure complies with the .following 
additional requirement.

Sterility (2.2.11): Complies with the test for sterility.

Storage. Store protected from light and moisture. If it is 
intended for use in the manufacture of parenteral preparations,' 
the container should be sterile and sealed so as to exclude 
micro-organisms. ....... .

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of parenteral preparations,

Cefepime Injection
Cefepime Hydrochloride Inj ection

Cefepime Injection is sterile mixture ofCefepime Hydrochloride 
and Arginine. It is filled in a sealed container.

The injection is constituted by dissolving the contents ofthe 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period not 
exceeding 7 days, recommended by the manufacturer provided 
the solution is stored in a refrigerator (2° to 8°).

Cefepime Injection contains Cefepime Hydrochloride 
equivalent to not less than 90,0 per cent and not more than 
115.0 per cent ofthe stated amount of cefepime, Cl9H24N6OsS;.

Usual strengths. 250 mg; 500 mg; 1 g.

Description. A white to pale yellow powder.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for injection) and with the following,requirements.

Identification

A. Determine by thin-layer chromatography (2;4.17), coating 
the plate with silica gel G, .

Mobile p/rawe. A mixture'of 70 volumes of n-propyl alcohol, 
50 volumes of water and 40 volumes of strong ammonia 
solution: ■ '

Test solution. Weigh accurately, a quantity equivalent to about 
0.4 g of cefepime and dissolve in sufficient water to produce 
10 ml.

Reference solution. Weigh accurately about 0.2 g of 
L-arginine IPRS and dissolve in 10 ml of water.

Apply to the plate 5 pl of each solution. After development, 
dry the plate at 100° until the ammonia disappears completely. 
Spray the plate, with a 0.2 per cent w/v solution of ninhydrin 
in a mixture of 95 volumes of butyl alcohol and 5 volumes of 
2 M acetic acid. Heat the plate at 105° for 15 minutes. Coo! 
and examine in daylight. The dark fed spot due to arginine in 
the chromatogram obtained with the test solution corresponds 
to the spot in the chromatogram obtained with the reference 
solution.-..

B. In the Assay the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.
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Tests
g /2.4.24)- 4.0 to 6.0, determined in a solution containing 

about WO mg of cefepime per ml.

y.^ethylpyrrolidine. Not more than 1.0 per cent.

Determine by liquid chromatography (2.4.14).

WOffi_ Prepare the solutions immediately before use.

Test solution. Dissolve a quantity of injection containing 
1 Qg of cefepime in 0.01 Mnitric acid and dilute to 100.0 ml 
with 0.01 ,M nitric-acid.

Reference solution (a). Dilute 0.5 g N-methylpyrrolidine 
to 100.0ml with water and mix. Dilute 2.0 ml of the solution to 
100.0 ml with 0.01Mnitric acid.

Reference solution (b). Dilute 0.15 g of pyrrolidine to 
100.0 ml with water and mix. Dilute 2.0 ml of the solution to 
100.0 ml with 0.01 M nitric acid. Mix 5.0 ml ofthe solution 
with 5.0 ml of reference solution (a).

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm, packed with a 

strong cation exchange resin (5 pm),.
- mobile phase: a mixture of 100 volumes of 0.01Mnitric 

acid and 1 volume of acetonitrile,
- flow rate: 1 ml per minute,
- conductivity, detector, . ,
- injection volume: 100 pl.

Inject reference; solution (a) and (b). In the chromatogram 
obtained with reference 'solution.(a):the tailing factor for the 
peak due to N-methylpyrrolidine is not more than 2.5 and the 
relative standard deviation for replicate injections of reference 
solution (a) is. not more than 5.0 per cent. In the chromatogram 
obtained with, reference solution (b) the peak to valley ratio 
between the peaks due to pyrrolidine and /V-methylpyrrolidine 
is not less than 3.

Inject the test solution. Continue the chromatography for 1.1 
times the retention time of cefepime (about 50 minutes), eluting 
as a broadened peak.

Calculate the content of N-methylpyrrolidine;

Related substances. Determine by liquid chromatography 
(2.4.14). . . ■/ /. ... ■

NOTE— Prepare the solutions immediately before use.

Test solution. Dissolve a quantity of injection containing 
70 mg of cefepime in mobile phase A and dilute to 50.0 ml with 
mobile phase A. •

Reference solution (a). A0.17 per cent w/v solution of cefepime 
hydrochloride IPRS in mobile phase A. ' . /

Reference solution (b). Dilute 1.0 ml bf reference solution (a) 
10-0 ml with mobile phase A. Dilute 2.0 ml ofthe solution to 

100.0 ml with mobile phase A. -

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 10 volumes of acetonitrile 

and 90 volumes of 0.068 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 5.0 
with dilute orthophosphoric acid,

B. a mixture of equal volumes of 
acetonitrile and a 0.068 per cent w/v solution .of 
potassium dihydrogen phosphate, adjusted to pH 5.0 
with dilute orthophosphoric acid,

- a gradient programme using the conditions given below,
- flowrate: 1 mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Time mobile phase A mobile phase B
(in min.) (per cent v/v) (per cent v/v)

o' 100 0 .
10 100 . 0
30 50 ■ 50 :
35 50 50
36 100 0

■45 100 0

The relative retention times with reference to cefepime are 2.5 
for (67f,77?)-7-[[(2E)-(2-aminothiazol-4-yl)(methoxyimino) 
acetyl]amino]-3-[(l-methylpyrrolidinio)methyl]-8-oxo-5-thia 
-l-qzabicyclo[4.2.0] oct-2-ene-2-carboxylate (cefepime impurity 
A) and about 4.1 for (67?,77?)-7-[[(2Z)-(2-aminothiazol-4-yi) 
(rnethoxyimind) acetyl]ami’no]-4-yl](methoxyimino .acetyl] 
amino]-4-yl] (methoxyimino)acetyl]amino]-3-[( 1 -methyl- 
pyrrolidinio)methyl]-8-oxo-5-thia-l-azabi-cyclo[4.2.0]oct-2- 
ene-2-carboxylate (cefepime impurity B).

Inject the reference solution (a). The test is not valid unless 
the column efficiency is not less than 4000 theoretical plates 
and the tailing factor is not more than 1.5.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to cefepime impurity Ais not more than 2.5 times the 
area of the peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent), the area of any peak due to cefepime 
impurity B is not more than 2.5 times the area ofthe peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than 7.5 times the .area of the principal peak in the 
chromatogram obtained with the reference solution (b) 
(1.5 per cent). Ignore any peak with an area less than 0.25 
times the area of the principal peak in the chromatogram 
obtained with reference solution ,(b) (0.05 per cent).

Bacterial Endotoxins (2.2.3). Not more than 0.06 Endotoxin 
Unitper mg ofcefepime.
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Water (2.3.43). Not more than 4.0 per cent, determined on 
0.5 g

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the contents of 10 containers. Dissolve a 
quantity of the mixed contents containing 70 mg of cefepime 
in 50 ml of the mobile phase.

Reference solution. per cent w/v solution of cefepime 
hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 94 volumes of a solution 

prepared by dissolving 5.76 g of sodium 1 -pentane­
sulphonate in 2000 ml of water, adjusted to pH 3.4 with 
glacial acetic acid and then pH 4.0 with potassium 
hydroxide, and 6 volumes of acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates and 
the tailing factor is not more than 2.0. The relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C19H24N6O5S2 in the injection.

Storage. Store protected in sterile containers so as to exclude 
micro-organisms, at a temperature not exceeding ,30°. Protect 
from light.

Labelling. The label states the strength in terms of the 
equivalent amount of cefepime.

Cefixime

;Ci6H15N5O7S2,3H2O Mol.Wt.507.5

Cefixime is (67?,7i?)-7-[[(2Z)-2-(2-arriinothiazol“4-yl)- 
[(carboxymethoxy)imino] acetyl] amino] -3 -ethenyl-8-oxo-5- 
thia-1 -azabicyclo [4.2.0]oct-2-ene-2-carboxylic acidtrihydrate. 

S’2022

Cefixime contains not less than 95.0 per cent and not mOre 
than 101.0 per cent of Ci6Hi5N5O7S2, calculated on 
anhydrous basis.

Category. Antibacterial.

Description. A white to light yellow, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.$) 
Compare the spectrum with that obtained with cefixime IPfts 
If the spectra obtained show differences, dissolve the 
substance under examination and the reference substance 
separately in methanol, evaporate to dryness and record new 
spectra using the residues or with the reference., spectrum of 
cefixime.

Tests

pH (2.4.24). 2.6 to 4.1, determined in a 5.0 per cent w/v 
suspension in carbon dioxide-free water.

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay.

Inject reference solution (b) and the test solution and continue 
the chromatography for 3 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the area of any peak, other than the principal peak, is 
not greater than half the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent); the sum of the areas of all the peaks, other than the 
principal peak, is not greater than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (3 per cent): Ignore any peak with an area less 
than 0.1 times that of the principal peak in the chromatogram 
obtained with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43).,9.0 per cent to 12.0 per cent, determined on 
0.20g. ’

Assay. Determine by liquid chromatography (2.4.14).

Phosphate buffer pH 7:0. Dissolve: 7.1 g-dibasic sodium 
phosphate in water and dilute to 500 ml with water. Adjust 
the pH of the. solution to 7.0 with monobasic potassium 
phosphate solution.

Monobasic potassium phosphate solution. Dissolve 6.8 g of 
monobasic potassium phosphate in water and dilute to 
500 ml with water.

Test solution. Dissolve 20 mg of the substance under 
examination in 100.0 ml ofphosphate bufferpH 7.0.

Reference solution (a). A 0.02 per cent w/v solution of 
cefixime IPRS in phosphate buffer pH 7.0.
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jgrence solution (b). Dilute 1.0 ml of reference solution (a) 
t0100.0 ml with phosphate buffer pH 7.0.

Reference solution (c). Dissolve 10 mg of cefixime IPRS in 
10 ml of water. Heat on a water-bath for 45 minutes. Cool and 
inject immediately.

Chromatographic system
a stainless steel column 12.5 cm * 4 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 40°,
mobile phase: a mixture of 25 volumes of acetonitrile 
and 75 volumes of a tetrabutylammoniumhydroxide 
solution prepared by diluting 25 ml of 0.4 M 
tetrabutylammoniumhydroxide solution to 1000 ml 
with water and adjusted to pH 6.5 with 1.5 M ortho­
phosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject reference solution (c). The relative retention times are 
about 0.9 for cefixime .E-isomer and 1.0 for cefixime and the 
resolution between cefixime and cefixime E-isomer is not less 
than 2.0.

Inject reference solution (a). The column efficiency is not less 
than 4000 theoretical plates, the tailing factor is not less than 
0.9 and not more than 2.0. .

Inject reference solution (a) and the test solution. .

Calculate the content of C!6H15NsO7S2.

Storage. Store protected from light,

Cefixime Oral Suspension
Cefixime Oral Suspension is a mixture consisting of Cefixime 
with buffering agents and other excipients. It contains a 
suitable flavouring agent. It is filled in a sealed container.

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use. '

Cefixime Oral Suspension contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
cefixime C16H15N5O7S2.

When stored at the temperature and for the period stated on 
die label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of cefixime C16Hi5N5O7S2; .

Usual strengths. 100 mg per 5 ml; 200 mg per 5 ml; 400 mg per 
5ml. ' ■■■■

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Water (2.3.43). Not more than 2.0 per cent.

The constituted suspension complies with the tests stated 
under Oral Liquids and with the following tests.

Tests
pH (2.4;24). 2.5 to 4.5.

Assay. Determine by liquid chromatography (2.4.14).

Phosphate buffer pH 7.0. Dissolve 7.1 g dibasic sodium 
phosphate in water and dilute to 500 ml with water. Adjusted 
to pH 7.0 with monobasic potassium phosphate solution.

Monobasic potassium phosphate solution. Dissolve 6.8 g of 
monobasic potassium phosphate in water and dilute to 
500 ml with water.

Test solution. Dilute an accurately weighed quantity of the 
oral suspension with phosphate buffer pH 7.0 to obtain a 
solution having a concentration of 0.2 mg of cefixime per ml.

Reference solution (a). A 0.02 per cent w/v solution of cefixime 
IPRS in phosphate buffer pH 7.0.

Reference solution (b). Dissolve 10 mg of cefixime IPRS in 10 
ml of water. Heat the solution at 95° for 45 minutes. Cool and 
inject immediately.
Chromatographic system

- a stainless steel column 12.5 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5pm),

- column temperature: 40°,
- mobile phase: a mixture of 30 volumes of 

tetrabutylammonium hydroxide solution prepared by 
diluting 25 ml of 0.4 Mtetrabutylammonium hydroxide 
solution to 1000 ml with water and adjusted to pH 6.5 
with 7.5 M orthophosphoric acid, and 10 volumes of 
acetonitrile,

- flow rate adjusted so that the retention time of cefixime 
is about 10 minutes,

- spectrophotometer set at 254 nm,
- , injection volume: 10 pl.

Inject reference solution (b).The relative retention times are 
about 0.9 for cefixime E-isomer and 1.0 for cefixime and the 
resolution between cefixime and cefixime'E-isomer is not less 
than 2.0.
Inject reference solution (a). The column efficiency is not less 
than 4000 theoretical plates, the tailing factor is not less than 
0.9 and not more than 2.0 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent.
Inject reference solution (a) and the test solution.
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Determine the weight per ml (2.4.29) of the oral suspension 
and calculate the content of C]6H15N5O7S2 weight in volume.

Repeat the procedure using a portion of the constituted 
suspension that has been stored at a temperature not exceeding 
30°, for the period stated on the label. Calculate the content of 
C16H15NsO7S2 weight in volume.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The label states (1) the quantity of active ingredient 
in terms of the equivalent amount of cefixime; (2) the 
temperature of storage and the period during which the 
constituted suspension may be. expected to be satisfactory 
for use.

Cefixime Dispersible Tablets
Cefixime Dispersible Tablets contain not less, than 90.0 per 
cent and not more than 110.0 per cent ofthe stated amount of 
cefixime, Ci6Hi5N5O7S2.

Usual strengths. The equivalent of 50 mg, 100 mg and 200 mg 
ofcefixime.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Other tests. Comply with the tests stated under Tablets.

Water (2.3.43). Not more than 10.0 percent.

Assay. Determine by liquid chromatography (2.4.14).

Phosphate buffer pH 7.0'. Dissolve 7.1 g anhydrous dibasic 
sodium phosphate in water and dilute to 500 ml with' water. 
Adjust the pH ofthe solution to. 7.0 with monobasic potassium 
phosphate solution.

Monobasic potassium phosphate, solution.Dissolve 6.8 g of 
monobasic potassium phosphate in water and dilute to 
500 ml with water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the .powder containing about 0.4 g of Cefixime, disperse in 
100.0 ml of phosphate buffer pH. 7.0,. mix with the aid of 
ultrasound and centrifuge. .Dilute: 5.0 ml of the clear 
supernatant to 100.0 ml with phosphate buffer pH 7.0.;

Reference solution, (a). :A 0.022 per cent w/v solution of 
cefixime IPRSfix phosphate buffer pH 7.0. .; .

Reference solution (b). Dissolve 10 mg of cefixime IPRS in 
10 ml of water.-Heat the solution at 95°-for 45 minutes. Cool 
and inject immediately.
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Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 30 volumes Of 

tetrabutylammonium hydroxide solution prepared by 
diluting 25 ml of 0.4 Mtetrabutylammonium hydroxide 
solution to 1000 ml with water, adjusted to pH 6.5 with 
dilute orthophosphoric acid, and 10 volumes of 
acetonitrile,

- flow rate adjusted so that the retention time of cefixime 
is about 10 minutes,

- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject reference solution (b).The relative retention times are 
about 0.9 for cefixime E-isomer and 1.0 for cefixime and the 
resolution between cefixime and cefiximcE-isomer is not less 
than 2.0.

Inject reference solution (a). The column efficiency is not less 
than 2000 theoretical plates, the tailing factor is not less than 
0.9 and not more than 2.0 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of Ci6H15NsO7S2 in the tablets.

Storage. Store protected from moisture at a temperature not 
exceeding 30°..

Labelling. The label states (1) the strength in terms ofthe 
equivalent amount of cefixime; (2) that the tablets should be 
dispersed in water immediately beforeuse,

Cefixime Tablets
Cefixime Tablets contain not less than 90.0 per cent and not 
more than 110,0 per cent ofthe stated amount of cefixime, 
C16H.5N<()7S2. .

Usual strengths. 50 mg; .100 mg; 200 mg.,

Identification
In the Assay, the principal peak .in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a).

Tests ■

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of 0.05 Mpotassium phosphate buffer pH 
7.2, prepared by dissolving 6.8 g of monobasic potassium
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hosphate in 1000 ml of water, adjusted to pH 7.2 with
P sodium hydroxide,

Sneed and time. 100 rpm and 45 minutes. □ |/v
Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 288 nm 
/? 4 7) Calculate the content of Ci6HisN5O7S2 in the medium 
from the absorbance obtained from a solution of known 
concentration of cefixime IPRS in the same medium.

__A small amount of methanol not exceeding 0.1 per 
Cent ofthe total volume may be used to dissolve cefixime and 
the solution may be mixed with the aid of ultrasound to assure 
complete dissolution.

q Not less than 75 per cent of the stated amount of

Other tests. Comply with the tests stated under Tablets.

Water (2.3.43). Not more than 10.0 per cent, determined on 0,5 g.

Assay. Determine by liquid chromatography (2.4.14).

Phosphate buffer pH 7.0. Dissolve .7.1 g dibasic sodium 
phosphate in water and dilute to 500 ml with water. Adjust the 
pH ofthe solution to 7.0 with monobasic potassium phosphate 
solution. .

Monobasic potassium phosphate solution. Dissolve 6.8 g of 
monobasic potassium phosphate in water and dilute to 
500 ml with water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing about 0.4 g of cefixime, disperse in 
100.0 ml of phosphate buffer pH 7.0, mix' with the aid of 
ultrasound and centrifuge. Dilute 5.0 ml of the clear 
supernatant to 100.0 nil with phosphate buffer pH 7.0..

Reference solution (a). A 0.02 per cent w/v solution of cefixime 
IPRS \xi phosphate buffer pH 7.0:

Reference solution (b). Dissolve 10 mg of cefixime IPRS in 
10 ml of water. Heat the solution at 95° for 45 minutes. Cool 
and inject immediately.

Chromatographic system
~ a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous-silica (5 pm),
~ column temperature: 40°,
~ mobile phase: a mixture of 30 volumes of 

tetrabutylammonium hydroxide solution prepared by 
diluting25 ml of 0.4Mtetrabutylammoniumhydroxide 
solution to 1000 ml with water and adjusted to pH 6.5 
with 1.5 M orthophosphoric acid, and 10 volumes of 
acetonitrile, ■ 1
flow rate adjusted so that the retention time of cefixime 
is about 10 minutes,

- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject reference solution (b).The relative retention times are 
about 0.9 for cefixime £-isomcr and 1.0 for cefixime and the 
resolution between cefixime and cefixime ^-isomer is not less 
than 2.0.

Inject reference solution (a). The column efficiency is not less 
than 2000 theoretical plates, the tailing factor is not less than 
0.9 and not more than 2.0 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of in the tablets.

Storage. Store protected from moisture.

Cefoperazone Sodium

C:25H26N9Na()8S2 . " . , ” Mol Wt. 667.7

Cefoperazone sodium is sodium salt of 7-D-(-)-a-(4-ethyl- '> 
2,3-dioxo-l-piperazinecarboxamido)-a-(4-hydroxyphenyl) 
acetamido-3-[(l-methyl-lH-tetrazol-5-yl)thio]methyl ;
-3-cephem-4-carboxylic acid. ■

Cefoperazone Sodium contains not less than 95.0 per cent 
and not more than 102.0 per cent of C25H26N9NaOgS2> calculated 
on the anhydrous and solvent-free basis.

Category. Antibacterial;

Description: A white or almost white crystalline powder.

Identification
A. In the' Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

B. Gives the reactions of sodium salts (2.3.1).

Tests

pH (2.4.24). 4.5 to 6.5, determined ina25.0 per centw/vsolution.
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Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Use freshly prepared solutions.

Test solution. Dissolve 25 mg of the substance under 
examination in 50 ml of the mobile phase.

Reference solution (a). A 0.01 per cent w/v solution of 
cefoperazone sodium IP RS in the mobile phase.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm),

- mobile phase: a mixture of 884 volumes of water, 
110 volumes of acetonitrile, 3.5 volumes of a 6 per cent 
w/v solution of acetic acid, 2.5 volumes of 
triethylammonium acetate solution prepared by diluting 
14 ml of triethylamine and 5.7 ml of glacial acetic acid 
to 100 ml with water,

- flow rate: 1.0 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (a)./The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
tailing factor is not more than 1.6.

Inject the test solution and reference solution (b). Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than 1.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (1.5 per cent), the sum of areas of all. the 
secondary peaks is not more than 4,5. times the area of the 
principal peak in the.chromatogram obtained with reference 
solution (b) (4.5 per cent). Ignore any peak with an area less 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent).

Acetone. Not more than 2.0 per cent.

Determine by gas chromatography (2.4,13).

Test solution. Dissolve 0.5 g of the substance under 
examination in 10.0 ml cT water.

Reference solution. Dissolve 0.35 g of acetone in 100.0 ml of 
water. Dilute 10.0 ml of the solution to 100.0 ml with water.

Chromatographic system
- a fused-silica capillary or wide-bore column 30 m long 

and 0.32 mm or 0.53 mm, coated with macrogol 20 000 
(0.25 pm),

- temperature: 
column. 40°, 
inlet port. 140°, -

..........................  Ip 2022

- a flame ionisation detector at 250°,
- split ratio 1:5 with a linear velocity of about 35cm per 

second of the carrier gas.
Head-space injection conditions:

- equilibration time: 15 minutes,
- transfer-line temperature: 110°,

Inject 1 pl of the reference solution and the test solution.

Calculate the content of acetone.

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase.

Reference solution. A 0.01 per cent w/v solution of 
cefoperazone sodium IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 3.0 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 884 volumes of water, 

110 volumes of acetonitrile, 3.5 volumes of a 6 percent 
w/v solution of acetic acid and 2.5 volumes of a solution 
prepared by dissolving 14 ml of triethylamine and 
5.7 ml ofglacial acetic acid in 100 ml of water, and mixed, 
flowrate:2mlperminute,

- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less.than 5000 theoretical plates, the 
tailing factor is.at most 1.6 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C25H26N9NaO8S2.

Cefoperazone Sodium intendedfor use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin 
Unit per mg of cefoperazone sodium.
Cefoperazone Sodium intendedfor use in the manufacture of 
parenteral preparations without a further appropriate 
sterilisation procedure- complies with the following 
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture.

Labelling. The label states whether it is intended for use in 
the manufacture of parenteral preparations.
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Cefoperazone Injection
CefoperaZonc Sodium Injection

Cefoperazone Injection is a sterile material consisting of 
£ef0perazone Sodium with or without excipients. It is filled in 
a sealed container.

The inj ection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
parenteral Preparations (Injections).

Usual strengths. The equivalent of250 mg; 500 mg; 1 g and 
2 g of cefoperazone.

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within,the period 
recommended by the manufacturer.

Cefoperazone Injection contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
cefoperazone, C25H27N9O8S2.

Description. A white or almost white powder.

The contents of the sealed'container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.'

B. It gives the reactions of sodium salts (2.3.1).

Tests

pH (2.4.24). 4.5 to 6.5, determined in a25.0 per cent w/v solution.

Bacterial endotoxins (2.2.3), Not more than 0.20 Endotoxin 
Unit per mg of cefoperazone.

Water (2.3.43). Not more than 5.0 per cent, except that where it 
iS in the freeze-dried form, the limit is not more than 2.0 per 
cent.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the contents of 10 containers. Dissolve a 
quantity of the mixed contents containing 25 mg of 
cefoperazone, dissolve in the mobile phase and dilute to 
250.0 ml with the mobile phase.

Reference solution. A 0.01 per cent w/v solution of 
eefoperazone sodium IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 884 volumes of water, 

110 volumes of acetonitrile, 3.5 volumes of a 6 per cent 
w/v solution of acetic acid and 2.5 volumes of a solution 
prepared by dissolving 14 ml of triethylamine and 
5.7 ml of glacial acetic acid in 100 ml of water, and 
mixed,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless;the 
theoretical plates is not less than 5000, the tailing factor is at 
most 1.6 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C25H27N9O8S2 in the injection.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Labelling. The label states the quantity of Cefoperazone 
Sodium contained in the sealed container in terms of the 
equivalent amount of cefoperazone.

Cefotaxime Sodium

iik, COONa O
H2 \ o ■. I H 

A=-N O CH3
s K k J ■ 

H H S

H3CCT

C16H16N5NaO7S2 . Mol. Wt. 477.4

Cefotaxime Sodium is sodium (7/?)-3-acetoxymethyl-7-[(Z)-2- 
(2-aminothiazol-yl)-2-(methoxyimino) acetamido]-3-cepham-4- 
carboxylate.

Cefotaxime Sodium contains the equivalent of not less than 
91.6 per cent and not more than 96.4 per cent of cefotaxime, 
Ci6H17N5O7S2, calculated on the anhydrous basis.

Category. Antibacterial.

Description. An off-white to pale yellow, crystalline powder.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.
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B. It gives the reactions of sodium salts (2.3.1).

Tests

pH (2.4.24). 4.5 to 6.5, determined in a 10.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

Solvent mixture. 14 volumes of mobile phase B and 86 volumes 
of mobile phase A.

Test solution. Dissolve 40 nig of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the same solvent.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Reference solution (b). Add 1.0 ml of dilute hydrochloric 
acid to 4.0 ml of the test solution. Heat the solution at 40° for 
2 hours. Add 5.0 ml of buffer solution pH 6.6 and 1.0 ml of 
dilute sodium hydroxide solution. . ..

Chromatographic system.
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 30°,
- mobile phase: A. a 0.71 per cent w/v solution of 

disodium hydrogen phosphate, adjusted to pH 6.25 with 
orthophosphoric acid,

B. methanol,
- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 86 14
7 86 14
9 82 18
16 82 18.
45. . 60 40
50 60 40 ■ :
55 . . . 86 ■ ■ •••: 14.
60 86 ... 14

The retention time, of cefotaxime is about ,13 minutes and:the 
relative retention time with reference to cefotaxime for 
cefotaxime impurity Ais about 0.6. ■ ■■ '■

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to deacetylcefotaxime 
lactone (cefotaxime impurity A) and cefotaxime is not less 

than 3.5 and the tailing factor of the principal peak is not inore 
than 2.0.

Inject reference solution (a) and the test solution. In 
chromatogram obtained with the test solution, the area 'of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than 3 times the area of the principal peak in the 
chromatogram obtained with, reference solution (a) 
(3.0 per cent). Ignore any peak with an area less than 0.05 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.15 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. A 0.01 per cent w/v solution of the substance 
under examination in water.

Reference solution. A0.01 per cent w/v solution of cefotaxime 
sodium IPRS in water.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm),
- mobile phase: a solution prepared by dissolving 60 mg 

of potassium .dihydrogen phosphate and 1.2 g of 
disodium hydrogen phosphate in 1000 ml of water and 
mixing with 120 ml of methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm, 

injection volume: 20 pl. ;

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. - /

Inject the reference solution and the test solution.

Calculate the content of C16Hl7N5O7S2.

Cefotaxime Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for removal ofbacterialendotoxihs complies with 
the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin 
Unit per mg of cefotaxime.
Cefotaxime Sodium intended for use in the manufacture of 
parenteral preparations without, q. further appropriate 
sterilisation procedure complies with .the following 
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture in tamper-evident 
containers.
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helling- The label states whether or not the contents are 
•tended for use t^ie mainl^ac^ure of parenteral preparations.

Cefotaxime Sodium Injection
Cefotaxime Injection

Cefotaxime Sodium Injection is a sterile material consisting of 
Cefotaxime Sodium with or without excipients. It is filled in 
sealed containers.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. r

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated, under 
Parenteral Preparations (Injections).. .

Storage^ The constituted solution should be used immediately 
after preparation1 but, in ariy-case, within the period 
recommended by the manufacturer.

Cefotaxime Sodium Injection contains a quantity of Cefotaxime 
Sodium equivalent to not less than 90.0 per cent and not more 
than 115.0 per cent of the stated, amount of cefotaxime, 
CijHpNjOvSs.

Usual strengths. The equivalent of 250 mg, T g and 2 g of 
cefotaxime. ■ . . ■ . . .. .

Description. An off-white to pale yellow, crystalline powder.

The contents of the sealed container comply with the 
requirements stated under Pdrenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

B. Gives the reactions of sodium salts (2.3.1).

Tests

pH (2.4.24). 4.5 to 6.5, determiried in a 10.0 per cent w/v 
solution.

Related substances. Determine by liquid chromatography 
(24.14). ■ ■ ' / : ■ ■ ,-x; ■' ;

Test solution. Dissolve a quantity of the injection containing 
ahout 0.1 g of Cefotaxime i n 100.0 ml of the mobile phase.

^ference solution. Dilute 1.0 ml of the test solution to 
0-0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (Such as Hypersil ODS),

- mobile phase: dissolve 3.5 g of potassium dihydrogen 
orthophosphate and 11.6 g of disodium hydrogen 
orthophosphate in .1000 ml of water and add 375 ml of 
methanol,

- flowrate: 1 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 10 pl. .

Inject the reference solution and the test solution. Run the 
chromatogram 8 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than 4 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(4-0 per cent).

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.15g.

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin 
Unit per mg of cefotaxime.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the contents of 10 containers. Dissolve a 
quantity of the mixed contents containing 0.01 per cent w/v of 
cefotaxime.

Reference solution. A 0.01 per cent w/v solution of cefotaxime 
sodium IPRS in water.

Chromatographic system
.. a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm), ;
- mobile phase: a solution prepared by dissolving 60 mg 

of potassium dihydrogen phosphate and .1.2 g of 
disodium hydrogen phosphate in 1000 ml of water and 
mixing with 120 ml of methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and die test solution.

Calculate the content of Ci6H37N5C>7S2 in the injection.

Storage. Store protected from light at a temperature not 
exceeding 30°. ■ ' ''

Labelling: The label states the strength in terms of the 
equivalent amount of cefotaxime.

1789

https://nhathuocngocanh.com/



CEFPIROME SULPHATE

Cefpirome Sulphate

C22H22N6O5S2,H2SO4 Mol. Wt 612.66

Cefpirome Sulphate is -[[(6R,7R)-7-[[(2Z)-(2-amin‘b- 
4-thiazolyI)(methoxyimino)acetyl] amino]-2-carboxy-8-oxo- 
5-thia-l -azabicyclo[4.2.0]oct-2-en-3-yl]methyl]-6,7-dihydro- 
5 77-cy c 1 opent a [ h] pyrindin iumsulphate.

Cefpirome Sulphate is a . sterile mixture of sterile cefpirome 
sulphate and sodium carbonate.

Cefpirome Sulphate contains not less than 95.0 per cent and 
not more than 105.0 per cent of cefpirome sulphate, calculated 
on the dried and sodium carbonate free basis.

Category. Antibacterial. .

Description. An off-white to pale yellow powder.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

B. It gives reaction (a) of sodium salts (2.3.1).

Tests
pH (2.4.24), 5.0 to 8.0, determined in a 4.0 per cent w/v solution.

Absorbance. Not more than 0.3, determined on a 8.0 per cent 
w/v solution at 430 nm (2.4.7).

Heavy metals (2.3.13). 1 g complies with limit test for heavy 
metals, Method B (20 ppm). ...

Sodium carbonate. Disperse 0.29 g of the substance under 
examination in water and dilute to 250 ml with water. Dilute 
with water to get solution containing 12.5 pg per ml of sodium 
carbonate. To 10 ml ofthe solution add 10 ml of potassium 
chloride solution (1.907 per cent w/v), dilute to 1.00 ml with 
water and determine the absorbance at 589 nm by atomic 
absorption spectrophotometery (2.4:2, Method A) using 
sodium solution A AS, suitably diluted with wafer., .for the. 
reference solution. ........

1 g of Na is equivalent to 2.305 g ofNa2CO3.

Related substances. Determine by liquid chromatography 
(2.4.14). ,y.

NOTE—Use freshly prepared solutions:

Solvent mixture. 90 volumes of mobile phase A and 16 vdlui^ 
of mobile phase B.

Test solution. Disperse 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution (a). A 0.05 per cent w/v solution of 
cefpirome sulphate IPRS in. the solvent mixture.

Reference solution (b). Dilute 5.0 ml ofreference solution (a) 
to 50 ml with the solvent mixture. Dilute 5.0 nil ofthe solution 
to 50.0 ml with the solvent mixture. . .

Reference solution (c). To 10 ml ofreference solution (a), add 
10 ml of the solvent mixture. Heat the solution at 75° bh water­
bath, for 1 hour, cool.

Chromatographic system ■
- a stainless steel column 2.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. dissolve 2.84 g of disodium hydrogen 

orthophosphate in 1000 ml of-wafer, adjusted to pH 7.0 
with orthophosphoric acid,

B. acetonitrile,
- a gradient programme using the conditions given below,
- flowrate: 1 mlperminute,
- spectrophotometer set at 265 nm,
- injection volume: 20 pl. / .

Time Mobile phase A Mobile phase B
(inmin.) (per. cent w/v) ■ (per cent v/v)

0. 99 - 1

.. ■ 5 94 6

10 94 6

20 80 20

25 80 20

30 70 - 30

37 70 . 30

40 40 60

50 40 60

60 99 1

70 99 1

Inject reference solution (c). The test is not valid unless the 
resolution between the principal peak and.thermally degraded 
impurity peak is not less than 5.0.
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in: the chromatogram obtained with reference solution (b) 
(1.0 per cent) and the sum of the areas of all the secondary’
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ws not more than 3 times the area of the principal peak in 
^"hromatogram obtained with reference solution (b)

/jj) per cent).
; i hn drying (2.4.19). Not more than 5.0 per cent determined 

*1 0 g by drying under vaccum at a pressure not exceeding 
5 nun of mercury at 60° for 3 hours.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
perrtgofceipirome.

Sterility (2.2.11). Complies with the test for sterility.

Assay. Determine by liquid chromatography (2.4.14).

Test solution- Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobilephase. Dilute 5.0 ml of the solution to 50.0 ml with the 
mobilephase.

Reference solution (a). A 0.1 per cent w/v solution of 
cejpirome sulphate IPRS in the mobile phase.

Reference solution (b). Dilute 5.0 ml ofreference solution (a) 
to 50.0 ml with the mobile phase.

Reference solution (c). To 10 ml ofreference solution (a), add 
about . 10 ml of the mobile phase. Heat the solution at 75° on 
water-bath for about an hour and cool..

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 90 volumes of buffer solution 

prepared by dissolving 3.12 g of sodium dihydrogen 
orthophosphate in 100 ml of water and 10 volumes of 
acetonitrile, adjusted to pH 5.6 with 1 per cent w/v 
solution of sodium hydroxide,

- flowrate: 1.5mlperminute,
- spectrophotometer set at 265 nm,
- injection volume: 20 pl.

The relative retention time with reference to cefpirome for 
cyclopentenpyridine is about 2.8 and for thermally degraded 
impurity is about 1.84.

Inject reference solution (b) and (c). The test is not valid unless 
the resolution between the principal peak and thermally 
degraded impurity peak is not less than 5.0 and the resolution 
between the thermally degraded impurity and 
cyclopentenpyridine is not less than 2.0 in the chromatogram 
obtained with reference solution (c). In the chromatogram 
obtained with reference solution (b), the relative standard 
deviation for replicate injections is not more than TO per cent ■ 
audthetailingfactorisnotmprethanl.5.-. ■ ...

Inject reference solution (b) and the test solution.

Calculate the content of C22H?2N6OsS2,H2SO4. ' ''

Storage. Store protected from light and moisture.

Cefpirome Injection
Cefpirome Sulphate Injection

Cefpirome Injection is sterile material consisting of Cefpirome 
sulphate with or without auxiliary substances. It is filled in 
sealed container.

The injection is constituted by dissolving the contents ofthe 
sealed container in the requisite amount of Water for Injections 
immediately before use.

The constituted solution complies with the requirements for 
clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections),

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Cefpirome Injection contains not less than 90.0 per cent and 
not more than 120.0 per cent ofthe stated amount of cefpirome, 
C^NAS;.

The contents of the sealed container comply with 
requirements stated under Parenteral Preparations 
(Powders for Injections) and with the following requirement.

Usual strengths. 250 mg; 500 mg; 1000 mg per vial.

Description. An off-white to pale yellow powder.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

B. It gives the reactions of sodium salts (2.3.1).

Tests

pH (2.4.24). 5.0 to 8.0, determined in a 4.0 per cent w/v solution 
of cefpirome.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Use freshly prepared solutions.

Solvent mixture. 90 volumes of mobile phase A and 10 volumes 
of mobile phase B.

Test solution. Disperse a quantity of powder containing. 
50 mg of Cefpirome Sulphate with 20 ml of the solvent mixture 
and dilute to 100.0 ml with the solvent mixture.

Reference solution (a). A 0.05 per cent w/v solution of 
cefpirome sulphate IPRS in the solvent mixture.

Reference solution (b). Dilute 5.0 nil ofreference solution (a) 
to 50.0 ml with the solvent mixture. Dilute 5.0 ml ofthe solution 
to 50.0 ml with the solvent mixture.
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Reference solution (c). Transfer 10 ml of reference solution 
(a) to 50-ml volumetric flask, add about 10 ml of the solvent 
mixture. Heat the solution at 75° on water-bath for about ah 
hour and cool.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to.porous silica (5 pm),
- mobile phase: A. dissolve 2.84 g of disodium hydrogen 

orthophosphate in 1000 ml of water, adjusted to pH 7.0 
with orthophosphoric acid,

B. acetonitrle,
■ - a gradient programme using the condition given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 265 nm,

. - injection volume: 20 pl.
Time Mobile phase A Mobile phase B

(in min.) (per cent w/v). (per cent v/v)

0 99. ' - . 1 . ■

5 94 6
10 94 6

20 80 20

25 80 20
30 70 30

37 ■ < 70 T- ' 30

40 40 60

50 40 60
60 99 1

70 99 1 .. . .

Inject reference solution (c). The test is, not valid unless,the 
resolution between the principal peak and thermally degraded 
impurity peak is not less than 5.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent). The sum of the areas of all the secondary peaks 
is not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (3.0 per 
cent). ■' - ■

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of cefpirome.

Loss on drying (2,4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying under vaccum at a pressure not exceeding 
5mm of mercury at 60c for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A 1.0 per cent w/v sodium hydroxide 
solution, pH 7.0.

Test solution. Mix the content of 10 containers contaihin 
100 mg of Cefpirome Sulphate with 20 ml of the mobile pha$e 
with the aid of ultrasound and dilute to 100.0 ml with the 
mobile phase.,Dilute 5.0 ml of the solutipnto 50.0 mlwith the 
mobile phase. . ..

Reference solution (a). A 0.1 per cent w/v solution of 
cefpirome sulphate IPRS in the solvent mixture.

Reference solution (b). Dilute 5.0 ml of reference■ solution (a) 
to 50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 90 volumes of buffer solution 

prepared by dissolving 3.12 g of sodium dihydrogen 
orthophosphate in 100 ml of water and 10 volumes of 
acetonitrile, adjusted to pH 5.6 with 1.0 per cent w/v 
solution of sodium hydroxide,

- flow rate: 1.5 ml per minute,
- ■ spectrophotometer set at 265 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0.

Inject reference solution (b) and the test solution.

Calculate the content of C22H22N6O5S2 in the injection.

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of Cefpirome.

Cefpodoxime Proxetil

%ch3

' 1 . Mol.Wt.557.6

Cefpodoxime Proxetil is l-(isopropoxycarbohyloxy)ethyl (6& 
77?)-7-[2-(2-amino-4-thiazolyl)^(Z)-2-(methoxyiml It0) 
acetamido] -3-methoxymethy 1-3 -cephem-4-carboxylate.

Cefpodoxime Proxetil contains not less than 690 pg and not 
more than 804 pg per mg of cefpodoxime, 
calculated on the anhydrous basis.
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C»tego'y-Alltibaoteria1'

peScriptibn- A white to light brownish-white powder,

Identfeation

COlppare the spectrum with that obtained with cefpodoxime 
P^xetillPRS or with the reference spectrum of cefpodoxime 

proxetil- .. ■

Tests .
Specific optical rotation (2,4,22). T 35° to+48°, determined in 
a 1 0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography
(2.4.14). ■ ■

yOTE — Prepare the solutions immediately before use.

Solvent mixture. 20 volumes of water and 10 volumes of 
acetonitrile.

Test solution. Dissolve 50 mg of the substance under 
examination in 5 ml of methanol and dilute to 50,0 ml with the 
solvent mixture. This solution should be injected promptly.

Reference solution. Dissolve a quantity of cefpodoxime 
proxetil IPRS in the solvent mixture to obtain a solution 
containing about 10 pg per ml.

ROTE—A volume of methanol not exceeding! 0 per cent of 
(he total volume in the final solution may be used to facilitate 
dissolution.

Chromatographic system <
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous, silica (5 pm),
~ column temperature: 30°,
- mobile phase: A. 0:02 M ammonium acetate,

B.acetonitrile,
- - a gradient programme using the conditions given below,
- flowrate:2mlperminute,
- spectrophotometer set at 260 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent y/v) (per cent y/v)

0 90 10
10 68 32
40 68 . :32 .
80 50 50; '
85. 50 50 •
90 • • 25 - 75 . ..
95 25 • • 75
100 90 10

Inject the reference solution. The retention time for the 
cefpodoxime proxetil // epimer is between 37 and 42 minutes. 
The relative retention times for cefpodoxime proxetil S-epimer 
is about 0.9 and for cefpodoxime proxetil //-epimer is about 
1.0, the resolution between cefpodoxime proxetil S-epimer and 
cefpodoxime proxetil //-epimer is not less than 4.0. The test is not 
valid unless the column efficiency for cefpodoxime proxetil 
//-epimer peak is not less than 15.000 theoretical plates.

Inject the test solution and measure the areas of all the peaks. 
Calculate the percentage of each impurity in the portion of 
cefpodoxime proxetil taken, from the expression, 100 (r/rs) 
where, r, is the peak area for each impurity and rs is the sum of 
the areas of all the peaks. Any peak at a relative retention time 
of about 0.86 is not more than 3.0 per cent, any peak at relative 
retention times of about 1.27, 1.39 is not more than 1.0 per 
cent, and other individual peaks having relative retention times 
higher than 2.0 is not more than 0.5 per cent and the sum of the 
areas of all the secondary peaks is not more than 6.0 per cent.
Ignore any peak with an area less than 0.05 per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Isomer ratio. Using the chromatogram of the test solution 
obtained in the Assay, calculate the ratio of the cefpodoxime 
proxetil //-epimer peak response to the sum of. the peak 
responses of the cefpodoxime proxetil S-epimer peak and the 
cefpodoxime proxetil //-epimer peak: the ratio is between 0.5 
and 0.6.

Sulphated ash (2.3.18). Not more than 0.2 percent.

Water (2.3.43). Not more than 3.0 per cent, determined on 
1.0g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of water and 40 volumes of 
acetonitrile.

Test solution. Dissolve 50 mg of the substance under 
examination in 10 ml of methanol, dilute to 100.0 ml with thp 
solvent mixture. Dilute 5.0 ml of the solution to 100.0 ml witli 
the solvent mixture and filter.

Reference solution. Dissolve 25 mg of cefpodoximeproxetil 
IPRS in 5 ml of methanol, dilute to 50.0 ml with the solvent 
mixture. Dilute 5.0 ml of the solution to 100.0 ml with the solvent 
mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 30°, ,
- mobile phase: A mixture of 60 volumes of 0.02 M 

ammonium acetate and 40 volumes of acetonitrile,
- flow rate: 2 ml per minute,
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CEFPODOXIME ORAL SUSPENSION $2022 ■ <

- spectrophotometer set at 235 nm, 
- injection volume: 20 p.1.

Inject the reference solution. The test is not valid unless the 
relative retention time for cefpodoxime proxetil 5-epimer is 
about 0.9 and for cefpodoxime proxetil /?-epimer is about 1.0. 
The resolution between cefpodoxime proxetil .S'-cpimcr and 
cefpodoxime proxetil A-epimer is not less than 2.5, the tailing 
factor for cefpodoxime proxetil 7?-epimer is not more than 1.5 
and the relative standard deviation determined from the sum 
of the areas of the cefpodoxime proxetil S-epimer and 
cefpodoxime proxetil A-cpimer peaks for replicate injections is 
not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci5H17N5O6S2.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Cefpodoxime Oral Suspension
Cefpodoxime Proxetil Oral Suspension

Cefpodoxime Oral Suspension is a mixture consisting of 
Cefpodoxime Proxetil with buffering agents and other 
excipients. It contains a suitable flavouring agent.'

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water Just 
before use.

Cefpodoxime Oral Suspension contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
cefpodoxime, Ci5H17N5O6S2.

Usual strengths. 50 mg per 5 ml; 100 mg per 5 ml.

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to. be satisfactory for use, it contains not less than 
80.0 per pent of the stated amount of cefpodoxime
Ci5Hi7N5O6S2.

Identification

In the Assay, the principal peaks of cefpodoxime proxetil 
S-epimer and cefpodoxime proxetil 7?-epimer in the chromatogram 
obtained with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution.

Tests ■ .__

The constituted suspension complies with the tests stated 
under Oral liquids and with the following tests. '

pH (2.4.24). 4.0 to 5.5.
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Water (2.3.43). Notmore than 1.5 percent, determined on 1 I

Assay. Determine by liquid chromatography (2.4.14).,; |

Solvent mixture. 60 volumes of water and 40 volumes of I 
acetonitrile. |

Test solution. Transfer a weighed a quantity containing 50 nig 
of cefpodoxime, disperse in 10 ml of water, add 20 ml of 
acetonitrile, mix with the aid of ultrasound for 15 minutes and 
dilute to 100.0 ml with the solvent mixture. Dilute 5.0 ml of the 
solution to 100.0 ml with the solvent mixture and filter. £
Reference solution. Dissolve a’ quantity of cefpodoxime I 
proxetil IPRS in the solvent mixture to obtain a solution | 
containing about 30 pg per ml. |

NOTE—A volume of methanol not exceeding 10 per cent of I 
the total volume in the final solution may be used to facilitate I 
dissolution. I

I
Chromatographic system |

- a stainless steel column 25 cm x 4.6 mm, packed with | 
octadecylsilane bonded to porous silica (5 pm), |

- column temperature: 30°, |
- mobile phase: a mixture of 60 volumes of 0.02 M I

ammonium acetate and 40 volumes of acetonitrile, |
- flow rate: 2 ml per minute, |
- - spectrophotometer set at 235 nm, |
- injection volume: 20 pl. |

Inject the reference solution. The test is not valid unless the | 

relative retention time for cefpodoxime proxetil S-epimer is | 
about 0.9 and for cefpodoxime proxetil R-epimer is about 1.0. | 
The resolution between cefpodoxime proxetil 5-epimer and | 
cefpodoxime proxetil TCepimer is not less than 2.5, the tailing I 
factor for cefpodoxime proxetil /Cepimer is not more than 1.5 । 
and the relative standard deviation .determined from the sum |I
of the areas of the- cefpodoxime proxetil S-epimer and | 
cefpodoxime proxetil R-epimer peaks for replicate injections is | 
notmore than 2.0 per cent. . 1

Inject the reference solution and the test solution. i

Determine the weight per ml of the oral suspension (2.4.29) | 
and calculate the content of Ci5Hi7N5O6S2, weight in volume. । 
Repeat the procedure using a portion of the constituted | 

suspension that has been stored at the temperature and for | 
the period stated on the label. |

Storage. Store protected from moisture, at a temperature not | 
exceeding 30°. |

Labelling. The label states (1) the quantity of active ingredient | 
in terms of the equivalent amount of cefpodoxime: (2) the | 
temperature of storage and the period during which the | 
constituted suspension may be expected to be satisfactory | 
■for use. I
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Cefpodoxime Tablets
CefpOdoxime Proxetil Tablets

Cefpodoxime Tablets contain not less than 90,0 per cent and 
rtot mom than 110.0 per cent of the stated amount of 
cgfpodoxime, C15H17N5O6S2.

Usual strengths. 50 mg; 100 mg; 200 mg.

Identification
In the Assay, the principal peaks of cefpodoxime proxetil 
Spinier and cefpodoxime proxetil 7?-epimer in the chromatogram 
obtained with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2,5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of a solution prepared by dissolving 3.03 g of 
qfycine and 3.37 g of sodium chloride in about 500 ml of 
waler, adding cautiously with swirling 0.8 ml of hydrochloric 
acid, adjusted to pH 3.0 and diluting to 1000 ml with water, 
Speed and time. 7 5 rpm and 3 0 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 259 nm 
(2.4.7). Calculate the content of C i51417NI5C)6S? in the medium 
from the absorbance obtained from a solution of known 
concentration of cefpodoxime proxetil IPRS prepared by 
dissolving in minimum quantity of methanol and diluted with 
the dissolution medium.

Q. Not less than 70 per cent of the stated amount of 
CjjHpNsOgS;;. ■ ■

Other tests. Comply with the tests stated under Tablets;

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of water and 40 volumes of 
acetonitrile.

lest solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 50 mg of cefpodoxime, disperse 
in 100.0 ml of the solvent mixture. Dilute 5.0 ml of the solution 
to 100.0 ml with the solvent mixture and filter.
Reference solution. Dissolve a quantity of cefpodoxime 
proxetil IPRS in the- solvent mixture to obtain a solution 
containing about 30 pg per ml.
MOTE—A volume of methanol not exceeding. 10per cent of 
the total volume in the final solution may be used to facilitate 
dissolution.
Chromatographic system

a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 30°,
- mobile phase: a mixture of 60 volumes of 0.02 M 

ammonium acetate and 40 volumes of acetonitrile,
- flow rate: 2 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 20 pl.

The test is not valid unless the relative retention time for 
cefpodoxime proxetil S-epimer is about 0.9 and for cefpodoxime 
proxetil /Ccpimer is about 1.0.

Inject the reference.solution. The test is not valid unless the 
resolution between cefpodoxime proxetil S-epimer and 
cefpodoxime proxetil .ft-epimer is not less than 2.5, the tailing 
factor for cefpodoxime proxetil A-epimer is not more than 1.5 
and the relative standard deviation determined from the sum 
of the areas of the cefpodoxime proxetil S-epimer and 
cefpodoxime proxetil ^-epimer peaks for replicate injections is 
not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C15H17N5O6S2 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The label states the strength in .terms of the 
equivalent amount of Cefpodoxime. If the tablets are 
dispersible, the tablets should be dispersed in water 
immediately before use.

Ceftazidime

C22H22N6O7S2,5H2O ' Mol. Wt. 636.6
Ceftazidime is pentahydrate of .the inner salt of (7/?)-7-[(Z)- 
2-(2-aminothiazol-4-yl)-2-( 1 -carboxy-1 -methylethoxyimino)- 
acetamido]-3-(l-pyridinomethyl)73-cepham-4-carboxylate 
pentahydrate,

Ceftazidime contains not less than 95.0 per cent and not more 
than 102.0 per cent of C22H22N6O7S2, calculated on the dried 
basis.

Category. Antibacterial.
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Description. A white to cream-coloured, crystalline powder.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 3.0 to 4.0, determined in a 0.5 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve Oil g of the substance under 
examination to 20.0 ml with the mobile phase. Dilute 5.0 ml of 
the solution to 20.0 ml with the mobile phase.

Reference solution (a). A 0.00125 per cent w/v solution of 
A-2-ceftazidime {ceftazidime impurity A IPRS) in the mobile 
phase.

Reference solution (b). A 0.00125 per cent w/v solution of 
ceftazidime IPRS in reference solution (a).

Chromatographic system
- a-stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),.
- column temperature: 35°, ■
- mobile phase: a mixture of 7 volumes of acetonitrile 

and 93 volumes of a 2.26 per cent w/v solution of 
ammonium dihydrogen phosphate, adjusted to pH 3.9 
with orthophosphoric acid,

- flow rate: 1.3 ml per minute,
- spectrophotometer set at 255 nm,
- injection volume: 20 pl.

Inject reference solution (b). Adjust the sensitivity of the 
system so that the heights of the 2 peaks in the chromatogram 
obtained are at least 50 per cent ofthe full scale of the recorder. 
The test is not valid unless in the resolution between the 
peaks due to ceftazidime and ceftazidime impurity A is not less 
than 5.9.

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 0.5 times the area of 
the principalpeak in the chromatogram obtained with reference 
solution (a) (0.5 per cent), the sum of areas of all the secondary 
peaks is not more than twice the area of the principal peak iri 
the chromatogram obtained with reference'solution (a) 
(2:0 per cent). Ignore any peak with an: area less thanO. 1 times 
the. area ofthe principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent). ; ■ -

Pyridine. Not more than 500 ppm. ; , ; . : : ; /

IP 2022

Determine by liquid chromatography (2.4.14).

NOTE—Prepare the solutions immediately before use.

Test solution. Dissolve 0.5 g of the substance under 
examination in 100.0 ml of 10 per cent v/v solution ofphosphate 
bufferpH 7.0.

Reference solution (a). Dissolve 1 g ofpyridine in 100.0 ml of 
water. Dilute 5.0 ml of the solution to 200.0 ml with water. To 
1.0 ml ofthe solution, add 10 ml ofphosphate buffer pH ?j) 
and further dilute to 100 ml with water.

Reference solution (b). Dilute 1.0 ml of the test solution to 
200.0 ml with 10 per cent v/v solution of phosphate buffer 
pH 7.0. To 1.0 ml of the solution, add 20 ml ofreference solution 
(a) and further dilute to 200 ml with a 10 per cent v/v solution 
of phosphate buffer pH 7.0,

Chromatographic system
- a stainless steel column 25 cm x 4,6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase:, a mixture of 8 volumes of 2.88 per cent 

w/v solution of ammonium dihydrogen orthophosphate 
in water, previously adjusted to pH 7.0 with ammonia, 
24 volumes of acetonitrile and 68 volumes of water,

- flow rate: 1 ml per minute, 
■ — spectrophotometer set at 255 nm,
- injection volume: 20 pl. ■-

Inject reference solution (b). The test is not'valid unless the 
resolution between the peaks.due to ceftazidime and pyridine 
is not less than 7.0. . [ ' .

Inject reference solution (a). The test-is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject reference solution (a) and the test solution.

Loss.on drying (2.4.19). 13.0 to 1510 percent^ determined on 
0.3 g by drying in an oyen over phosphorus pentoxide at 60“ 
at a pressure not exceeding 0.7 kPa for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve abput 30 nig of the substance under 
examination in 2.5 ml of phosphate bufferpH 7.0, dilute to 
25-.0 ml with water and mix. Protect the solution from light 
Immediately before chromatography, dilute 5.0 ml of the 
solution to 50.0 ml with water.

Reference solution: Treats0 mg ceftazidime IPRS in a sinular 
manner. .

Chromatographic system
•.. -r- a stainless steel column 15 cm x 4:6 mm, packed wift 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 100 ml ofphosphate buffir 

: pH 7.: 0 and 20 ml of acetonitrile diluted to; 1000 ml with 
water, ■ ■,
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flow rate: 2 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 10 pl.

. । t[ie reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H22N6O7S2. ■

Ceftazidime intendedfor use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.10 Endotoxin 
Unit per mg.

Ceftazidime intendedfor use in the manufacture of parenteral 
preparations without a further appropriate sterilisation 
procedure complies, with the following additional 
requirement. ' •

Sterility (2.2.11). Complies with the test for'sterility.

Storage. Store protected from light and moisture.

Ceftazidime for Injection
Ceftazidime for Injection is a sterile mixture of Sterile Ceftazidime 
and Sodium Carbonate or Arginine.

Ceftazidimp for Injection contains not less than 90.0 per cent 
and not inore than 105.0 per cent o f ceftazidime, C22H22N6Q7S2, 
on the dried and sodium carbonate or argininerfree basis, and 
not less than 90.0 per cent and not more than 120.0 per cent of 
the labeled amount of ceftazidime; C22H22N6O7S2. - '

Usual strengths. 500 mg; 1 g. ?

Description. A white or almost white powder.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution cdrrespcinds to the peak in the 
chromatogram obtained with the reference solution.

B. Gives the reactions of sodium salts and reaction A of 
carbonates (2.3.1). .

Tests

pH (2.4.24). 5.0 to 7.5, determined in a solution containing 
100 mg of anhydrous ceftazidime per ml. .

Pyridine. Not more than 0.4 per cent.

determine by liquid chromatography (2.4:14).'

Test solution. Weigh accurately a. quantity containing about 
0.5 g of ceftazidime and dissolve in sufficient mixed phosphate 
buffer pH 7.0 to produce 100.0ml. :

Reference solution. Weigh accurately about 0.2 g ofpyridine 
and dissolve in sufficient water to produce 100.0 ml. 
Immediately prior to chromatography add to 2.0 ml of the 
resulting solution sufficient mixed phosphate buffer pH 7.0 
to produce 200.0 ml and mix well.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 to 10 pm),

- mobile phase: a mixture of 10 volumes of a 2.8 8 per. cent 
w/v solution of ammonium dihydrogen phosphate 
previously adjusted to pH 7.0 with dilute ammonia 
solution, 30 volumes of acetonitrile and 60 volumes of 
water,

- flow rate: 1.6 ml per minute, 
spectrophotometer set at 254 nm,

- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation of replicate injections is not more 
than 3.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of pyridine.

Content of arginine (ifpresent).

Test solution. Dissolve accurately a quantity of Ceftazidime 
for Injection in water to obtain a solution containing 0.02 per 
cent w/v of Ceftazidime.

Reference solution. A solution containing 0.02 per cent w/v, 
each of, ceftazidime pentahydrate IPRS and l-arginine IPRS 
in water.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

dihydroxypropane bonded to porous silica (3 to 10 pm), 
attached with a saturator pre-column 50 cm x 4.6 mm, 
packed with porous silica,.

- mobile phase: a mixture of 25 volumes of a buffer solution 
prepared by dissolving 1.15 g of monobasic ammonium 
phosphate in 1000 ml of water, adjusted to pH 2.0 with 
orthophosphoric acid, and 75 volumes of acetonitrile, 

— flow rate: 1 mlperminute,
- spectrophotometer set at 206 nm,
- injection volume: 20 pl.

Inject the reference solution;.The test is not valid unless the 
resolution between the peak due to ceftazidime and arginine 
is not less than 6.0 and the tailing factor is not more than 4.0 
for arginine peak.

Inject the reference solution and the test solution.

Calculate the content of arginine.
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Sodium carbonate. Weigh accurately a quantity containing 
about 50 mg of anhydrous ceftazidime and dissolve in 
sufficient water to produce 100.0 ml. Dilute the resulting 
solution appropriately with water and determine by Method 
A for flame photometry (2.4.4), measuring at 589 nm or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
using sodium solution FP, suitably diluted with water for the 
reference solutions.

1 g of Na is equivalent to 2.305 g of Na2CO3.

Bacterial endotoxins (2.2.3). Not more than 0.10 Endotoxin 
Unit per mg of ceftazidime.

Sterility (2.2.11). Complies with the test for sterility.

Loss on drying (2.4.19). Not more than 12.5 per cent (if contains 
arginine) and not more than 13.5 per cent (if contains sodium 
carbonate), determined on 0.3 g by drying in vacuum at a 
pressure not exceeding 5 mm of Hg at 25° for 4 hours. Where 
it contains sodium carbonate, heat the residue in vacuum at a 
pressure not exceeding 5 mm of Hg at 100° an additional 
3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the contents 10 containers. Dissolve a 
quantitity of the mixed contents containing 50 mg of 
anhydrous ceftazidime dissolve in water and dilute to 50.0 ml 
with the same solvent. Protect the solution from light. 
Immediately before chromatography, dilute 5.0, ml to 
50.0 ml with water.

Reference solution. Dissolve about 29 mg ceftazidime IPRS in 
2.5 ml ofmixedphosphate buffer pH 7.0 and dilute to 25.0 ml with 
water. Protect the solution from light. Immediately before 
chromatography, dilute 5.0 ml to 50.0 ml with water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 100 ml ofphosphate buffer 

pH 7.0 and 20 ml of acetonitrile diluted to 1000 ml with 
water,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H22N6O7S2.

Storage. Store in sterile containers, sealed so as to exclude 
microorganisms, protected from moisture, at a temperature 
not exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of ceftazidime.

Ceftiofur Sodium

Ci9H]6N5NaO7S3 Mol. Wt. 545.5

C19H16N5NaO7S3,H2O Mol. Wt. 563.5

C19H16N5NaO7S3,3H2O . Mol. Wt. 599.5

Ceftiofur Sodium is Sodium 7-[(Z)-2-(2-amino-l ,3-thiazol-4-yl). 
2-(methoxyimino)acetamido]-3-(2-furoylthiomethyl)- 
3-cephem-4-carboxylate.

Ceftiofur Sodium contains not less than 82.0 per cent and not 
more than 102.0 per cent of Ci9H 16N5NaO7S3j calculated on the 
anhydrous basis.

Category. Antibacterial. . . . .

Description. An off white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ceftiofur sodium 
IPRS or with the reference spectrum of ceftiofur sodium.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution;

C. It gives reaction A of sodium salts (2.3.1):

Tests

Appearance of solution. A 5.0 per cent w/v solution is clear 
(2-4.1). ;

pH (2.4.24). 5.0 to 7,5 determined in a 5.0 per cent w/v solution. 

Specific optical rotation (2.4.22). - 70.0° to - 60.0°, determined 
in a 1.0 per cent w/v solution.

Absorbance. Absorbance of 2.0 per cent w/v solution at 
420 nm (2.4.7) is not more than 0.3.

High molecular weight impurities. Not more than 12.0 per 
cent.

Determine by liquid chromatography (2.4.14).
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solution. Dissolve 25 mg of the substance under 
xainination in 15 ml of the mobile phase and dilute to 25.0 ml

the mobile phase. Dilute 5.0 ml of the solution to 50.0 ml 
Jrith the mobile phase.

j? fererice solution. A 0.01 per cent w/v solution of ceftiofur 
sodiion IPRS in the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.0 mm, packed with 
octadecylsilane bonded to porous silica (10 pm), 
mobile phase: dissolve 0.68 g ofpotassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 7.5 
with dilute potassium hydroxide, solution,. add 10 g of 
sodium lauryl sulphate,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injectionvolume:20pl.

The retention time of ceftiofur peak is about 3.0 minutes and 
high molecular weight impurities is about 1.7,2.0 and 2.1.

Inject the reference solution. The. test is not valid unless the 
column efficiency is not less than 1500 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of high molecular weight impurities by 
the area normalization using relative responses factor of 0.62.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A mixture of 60 volumes of a 0.35 per cent 
w/v solution of disodium hydrogen orthophosphate 
dihydrate, adjusted to pH 8.0 with orthophosphoric acid and 
40 volumes of acetonitrile.

ROTE— Prepare the solutions immediately before use.

Test solution. Dissolve 100 mg of the substance uhder 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution (a).A.Q. 1 per cent w/v solution of ceftiofur 
sodium IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
h) 100.0 ml with the solvent.mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 95 volumes of a 0.1 per 

cent v/v solution of trifluoroacetic acid in water and 
5 volumes of mobile phase B,

B. a 0.1 per cent v/v solution of 
trifluoroacetic acid in acetonitrile,
a gradient programme using the conditions given below,

- flow rate: 1.2 ml per minute, .
- spectrophotometer set at 254 nm,.
- injectionvolume:20pl.

Time . Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
15 82 18
50 82 18
110 40 60
111 100 0
120 100 0

Inject reference solution (a). Test is not valid unless the column 
efficiency is not less than 5500 theoretical plates and the tailing 
factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area, of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than the 4 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (4.0 per cent). Ignore any peaks with an area less than 0.05 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Water (2.3.43). Not more than 2.0 per cent for anhydrous form, 
not more than 4.0 per cent for monohydrate form and not more 
than 10.0 per cent for trihydrate form, determined on 1.0 g, 
0.5 g and 0.2 g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of a 0.35 per cent w/v solution of 
disodium hydrogen orthophosphate dihydrate, adjusted pH 
to 8.0 with prthophosphoric acid and 40 volumes of 
acetonitrile.

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of the solvent mixture. Dilute 5.0 ml of 
the solution to 100.0 ml with the solvent mixture.

Reference solution. A0.005 per cent w/v solutuion of ceftiofur 
sodium, IPRS in the solvent mixture. ■

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 75 volumes of a 0.1 per cent 

v/v solution of trifluoro acetic acid in water and 
25 volumes a 0.1 per cent v/v solution of trifluoroacetic 
acid in acetonitrile,

— flow rate: 1 mlperminute,
— spectrophotometer set at 290 nm,
- injection volume: 20 pl.
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Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2:0. ;r

Inject the reference solution and the test solution.

Calculate the content of Ci9Hi6N5NaO7S3.

Ceftriaxone Sodium

C18H16N8Na2O7S3,31/2H2O Mol. Wt. 662.0

Ceftriaxone sodium is disodium (6/?,77?)-7-[[(Z)- 
(2-aminothiazol-4-yl)(methoxyimino)acetyl]amino]- 
3-| | (2-methyl-6-oxido-5-oxo-2,5-dihydro-l ,2,4-U‘iazin-3-yl) 
s ulphanyl] methyl]-8-oxo-5-thia-l -azabi cyclo [4.2.0]oct- 
2-ene-2-carboxylatehemiheptahydrate.

Ceftriaxone sodium contains not less than 96.0 per cent and 
not more than 102.0 per cent of Cl8H16N8Na2O7S3, calculated 
on the anhydrous basis. - > !

Category. Antibacterial.

Description. A white or yellowish, crystalline powder, slightly 
hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ceftriaxone 
sodium IPRS or with the reference spectrum of ceftriaxone 
sodium..

B. Gives reaction A of sodium salts (2.3.1). '

Tests
Appearance of solution. Dissolve 2.4 g in 20 ml of carbon 
dioxide-free water (Solution A). Dilute 2 ml of solution. A to 
20 ml with water: the resulting solution is clear (2.4.1) and not 
more intensely coloured than reference solution BYS5 or YS5 
(2-4.1). •'

pH (2:4.24). 6.0 to 8.0, determined in solution A.

Specific optical rotation (2.4.22). 170.0° to-155.0°. determined 
in a 1.0 per cent w/v solution in water.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution: Dissolve 30:0 mg of the "substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase.

Reference solution (a). A 0.03 per cent w/v solution of 
ceftriaxone sodium IPRS in the mobile phase.

Reference solution (b). A solution containing 0.005 per cent 
w/v, each of, ceftriaxone sodium IPRS and ceftriaxone sodium 
E-isomer IPRS in the mobile phased

Reference solution (c). Dilute 1.0 ml of the reference solution 
(a) to 100.0 ml withthe mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: dissolve 2.0 g of tetradeeylammonium 

bromide and 2.0 g of tetraheptyldmmonium bromide in 
a mixture of 440 ml of- water, 55 ml of 0.067 M mixed 
phosphate buffer solution pH 7.0, 5.0 ml. .of a. buffer 
solution prepared by dissolving 20.17 g of citric acid in 
800 ml of water, adjusted to' pH 5.0 with strong sodium 
hydroxide solution and diluting to 1000.0 ml with water, 
and 500 ml of acetonitrile,'

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to ceftriaxone and ceftriaxone 
sodium E-isomer is at least 3.0.

Inject reference solution (b) and (c) and the test solution. 
Continue the chromatography for twice the retention time of 
the ceftriaxone peak. In the chromatogram obtained with the 
test solution, the area of any peak other than the principal 
peak is not more than the area of the principal peak in the 
chromatogram obtained with, reference solution (c) (1.0 per 
cent); the sum of the. areas of all such peaks is notmore than 
4 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (4.0 per cent). Ignore any 
peak with an area 0.1 times the area of the principal peak in the 
chromatogram obtained with reference- solution (c) (0.1 per 
cent).

Water (2.3.43). 8.0 per cent to 11.0 per cent; determined on 
0.1g.

Assay. ’Determine by liquid chromatography (2.4.14) as 
described under Related substances.

Inject reference solution (a) and the test solution.

Calculate the content of C!8H16N8Na2O7S>3.

Ceftriaxone sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
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procedure for removal of bacterial endotoxins complies with 
^following additional requirement.

jjscterial endotoxins (2,2.3). Not more than 0.20 Endotoxin 
gnitpcr mg of ceftriaxone sodium.

Ceftriaxone Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
sterilisation procedure complies with following requirement,

Sterility (2.2.11). Complies with the test for sterility. .

Storage. Store protected from light and moisture.

Labelling. The label states, where applicable, that the 
substance is free from bacterial endotoxins;

Ceftriaxone Injection
Ceftriaxone Injection is a sterile material consisting of 
Ceftriaxone Sodium with or without excipients; It;is filled in a 
sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use;

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Usual strengths. The equivalent of250 mg; 500 mg; 1 g and 
2 g of ceftriaxone.

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Ceftriaxone Injection contains not less than 90.0 per cent and 
not more than 115.0 per cent of the stated amount of 
ceftriaxone, CigHlgNsO7S3.

Description. A white or almost white powder.

The contents of the sealed-container comply with the 
requirements stated under Parenteral. Preparations 
(Powders for Injection) and with the following requirements.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ceftriaxone 
sodium IPRS dr with the reference spectrum of ceftriaxone 
sodium. ■.

ft- In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram.obtained .with the reference solution (a).

C- It gives the reaction A of sodium salts (2.3.1).

Tests

Appearance of solution. A1.2 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1) and not more intensely 
coloured than reference solution BYS5 or YS5 (2.4.1).

pH (2.4.24). 6.0 to 8,0, determined in a 10.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve a quantity of injection containing 
30 mg of ceftriaxone in the mobile phase and dilute to 100.0 ml 
with the mobile phase.

Reference solution (a). A 0.03 per cent w/v solution of 
ceftriaxone sodium IPRS in the mobile phase.

Reference solution (b). A solution containing 0.005 per cent 
w/v, each of, ceftriaxone sodium IPRS and ceftriaxone sodium 
E-isomer IPRS in:the mobile phase.

Reference solution (e). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Lichrosphere RP-18),

- mobile phase: dissolve 2 g of tetradeeylammonium 
bromide and 2 g of tetraheptylammonium bromide in a 
mixture of 440 ml of water, 55 ml of 0.067 M mixed 
phosphate buffer pH 7.0, 5 nil of a buffer prepared by 
dissolving 20.17 g of citric acid in 800 ml of water, 
adjusted to pH 5.0 with 10 Msodium hydroxide and 
diluting to 1000 ml with water, and 500 ml of acetonitrile, 

- flow rate: 1.5 ml per minute, . .
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl.

Inject reference, solution (b). The test is not valid unless the 
resolution between the two principal peaks is at least 3.0.

Inject reference solution (c) and the test solution. Run the 
chromatogram at least twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of any secondary peak is not greater than the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent) and the sum of the areas of all the 
secondary peaks is not greater than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
sohitioir(c) (5.0 per cent). Ignore any peak with an area less 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of ceftriaxone.

Water (2.3.43). Not more than 11.0 per cent, determined on 
o.ig. ■■■' ■'
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Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject reference solution (a) and the test solution.

Calculate the content of Ci8H18NbO7S3 in the injection.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Labelling. The label on the sealed container states the 
quantity of Ceftriaxone Sodium contained in it in terms of the 
equivalent amount of ceftriaxone.

Ceftriaxone and Sulbactam for
Injection
Ceftriaxone Sodium and Sulbactam Sodium for Injection

Ceftriaxone and Sulbactam for Injection is a sterile material 
consisting of Ceftriaxone Sodiumand Sulbactam Sodium with 
or without excipients. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Inj ections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Ceftriaxone and Sulbactam for Injection contain ceftriaxone 
sodium and sulbactam sodium equivalent to not less than 
90.0 per cent and not more than 110.0 per cent ofthe stated 
amounts of ceftriaxone, C18HlsNsO7S3 and sulbactam, 
CbHhNO5S. .

Description^ A white to off white powder.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Usual strengths. Ceftriaxone, 2000 mg and Sulbactam, 1000 
mg; Ceftriaxone, 1000 mg and Sulbactam, 500 mg; Ceftriaxone, 
500 mg and Sulbactam, 250 mg; Ceftriaxone; 250 mg and 
Sulbactam, 125 mg; Ceftriaxone, 125 mg arid Sulbactam, 
62.5 mg. ■ ■ ; , >

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in. the 
chromatogram obtained with reference solution (c).

Ip2023

Tests

pH (2.4.24). 4.5 to 8.0, determined in 10 per cent w/v solution 

Related substances. Determine by liquid chromatograph. 
(2.4.14).

Test solution. Disperse a quantity of the injection containing 
30 mg of Ceftriaxone in 60 ml of water and dilute to 100.0 ml 
with water.

Reference solution. A 0.03 per cent w/v solution of ceftriaxone 
sodium IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Inertsil ODS-3 V),

- sample temperature: 10°,
- mobile phase: A. a mixture of 95; volumes of a buffer 

solution prepared by dissolving 6.8 g of potassium 
dihydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 3.0 with orthophosphoric acid and 5 
volumes of methanol,

B. methanol,
•.. - a gradient programme using the conditions given below, 

- flow rate: 1.5 ml per minute,:
- spectrophotometer set at 254 nm,
- injection volume: 20 gl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 95 5
5 95 ' 5
15 80 20
25 80 20
30 60 40
'50' 60 40:
55 95 5
60 95 5

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum ofthe areas of all secondary 
peaks is not more than 5.0 per cent, calculated by area 
normalisation.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin 
Unit per mg of ceftriaxone.

Sterility (2,2.11). Complies with the test for sterility.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the contents of 10 vials. Disperse a quantity 
of the mixed contents containing 250 mg of Ceftriaxone in 
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lOO 0 ml of water. Dilute 1.0 ml ofthe solution to 100.0ml with 
^mobilephase.

ference solution (a). Weigh a suitable quantity of 
firiaxone sodium IPRS and dissolve in water to obtain a

'olution containing 0.025 w/v solution of ceftriaxone.

Reference solution (b). Weigh a suitable quantity of 
sulbactam sodium IPRS and dissolve in water to obtain a 
solution containing 0.025 w/v solution of sulbactam.

Reference solution (c). Dilute a suitable volume of reference 
solution (a) and reference solution (b) with the mobile phase 
to obtain a solution having the similar concentration to the 
test solution.
Chromatographic system

_ a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 75 volumes of a buffer solution 
prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml .of water, add 2 ml of 
triethylamine and mix, adjusted to , pH, 4.5 with 
orthophosphoric acid and 25 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject reference solution (c)i The test is not valid unless the 
tailing factor is not more than 2.0 for ceftriaxone peak and the 
relative standard deviation for replicate injections is not more 
than 2.0 for both the peaks.

Inject reference solution (c) and the test solution.

Calculate the content of CisH^NgOySa and C8HhNO5S in the 
injection.

Labelling. The label states the strength in terms of equivalent 
amount of ceftriaxone and sulbactam.'

Cefuroxime Axetil

QoH,2N4010S Mol. Wt.510.5

Cefuroxime Axetil is a mixture of the 2 diastereoisomers of 
^^)-l-(acetyloxy)ethyl (6A’,7P)-3-[(carbamoyk)xy)methyl]- 

7-[[(Z)-2-(furan-2-yl)-2-(methoxyimino)acetyl]  amino]-8-oxo- 
5-thia-l-azabicyclo[4.2.0]oct-2-ene-2-carboxylate.

Cefuroxime Axetil contains not less than 79.8 per cent and not 
more than 84.8 per cent of cefuroxime, C16HI6N4O8S, calculated 
on the anhydrous and acetone-free basis.

Category. Antibacterial.

Description. A white or almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cefuroxime 
axetil IPRS or with the reference spectrum of cefuroxime 
axetil.

B. In the Assay, the.principal peaks in the chromatogram 
obtained with the test solution corresponds to the peaks,due 
to diastereomer A and B in the chromatogram obtained with 
reference solution (d).

Tests

Diastereoisomer ratio. Determine by liquid chromatography 
(2.4.14).

Use chromatographic system, test solution, reference solution 
(a), (b), (c) and (d), as. described under Assay.

In the chromatogram obtained; with the test solution, the 
ratio ofthe peak due to cefuroxime axetil diastereoisomer A to 
the sum of the peaks due to cefuroxime axetil diastereoisomers 
A and B is between 0.48 and 0.55 by the normalisation 
procedure.

Related substances. Determine by liquid chromatography 
(2,4.14).

NOTE — Prepare the solutions immediately before use.'

Test solution. Dissolve 10 mg of the substance under 
examination in'the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Reference’solution (b). Heat 5 ml ofthe test solution at 60° for 
one hour to generate the D3-isomers. ‘

Reference solution (c). Expose 5 ml; of the test solution to 
ultraviolet light at 254 nm for 24 hours to generate //-isomers.

Reference solution (d). A 0.02 per cent w/v solution of 
cefuroxime axetilIPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

trimethylsilane bonded to porous silica (5 pm),
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- mobile phase: a mixture of 38 volumes of methanol and 
62 volumes of a 2.3 per cent w/v solution of ammonium 
dihydrogen phosphate,

- flow rate: 1 ml per minute,
- spectrophotometer set at 278 nm,
- injection volume: 20 pl.

The relative retention times with respect to cefuroxime axetil 
diastereoisomer A for cefuroxime axetil diastereoisomer B is 
about 0.9, for cefuroxime axetil DMsomers is about 1.2 and for 
E-isomers is about 1.7 and 2.1.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to cefuroxime 
axetil diastereoisomer A and cefuroxime axetil D3-isomer is 
not less than 1.5.

Inject reference solution (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
the peak corresponding to cefuroxime axetil D3-isomers is not 
more than 1.5 times the sum of the area of the'principal peaks 
in the chromatogram obtained with reference solution (a) 
(1.5 per cent), the area of peak corresponding to cefuroxime 
axetil E-isomers is not more than the sum of the area of the 
principal peaks in the chromatogram obtained with reference 
solution (a) (1.0 per cent), the area of any other secondary 
peak is not more than 0.5 times tlie sum of the area of the 
principal peaks in the chromatogram obtained with reference 
solution (a) (0.5 per cent) and sum. of all the secondary peaks 
is not more than.3 times-the.sum. of the.area of the principal 
peaks in the chromatogram obtained with reference solution (a) 
(3.0 per cent). Ignore any peak with an area less than 0.05 times 
the sum of the area of the principal peaks in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Acetone (5.4). Not more than 1.1 per cent.

Water (2.3.43). Not more than 1.5 per cent, determined on 
0.4g.

Assay. Determine.by liquid chromatography (2.4.14). .... ,

Use chromatographic system, test solution and reference 
solution (d), as described under Related substances. ..

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks corresponding to cefuroxime 
axetil diastereoisomers A and B is not less than 1.5 and the 
relative standard deviation for replicate injections for the sum 
of diastereomer A and B peaks is not more than 2.0 per cent.

Inject reference solution (d) and the test solution.

Calculate the content of C.l6Hi6N4O8S. as the sum of areas of 
the two diastereoisomer peaks.

1 mg ofC^H^OioS is equivalent to 0.8313 mg of C16Hi&N4OsS.

Storage. Store protected from light and moisture: :

IP 2022

Cefuroxime Axetil Tablets
Cefuroxime Axetil Tablets contain Cefuroxime Axetil. They niay 
be coated.

Cefuroxime Axetil Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
cefuroxime, Ci6H16N4OsS.
Usual strengths. 125 mg; 250 mg; 500 mg.

Identification

A. Extract a quantity of the powdered tablets containing 0.1 g 
of cefuroxime with 5 ml of dichloromethane, filter and 
evaporate the filtrate to dryness.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare: the spectrum with that obtaincd xvith ce/mww 
axetil IPRS or with the reference spectrum of cefuroxime axetil.

B. In the'Assay, the principal peaks in the chromatogram 
obtained with the test solution corresponds to the peaks due 
to diastereomer A and B in the chromatogram obtained with 
reference solution (c). '

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter promptly. 
Use the filtrate, dilute if necessary, with the dissolution medium. 
Measure the absorbance of the/resulting: solution at the 
maximum at about 278 nm (2.4.7). Calculate the content of 
Cl6H|6N4O8S in the medium from the absorbance obtained from 
a solution of known concentration of cefuroxime axetil IPRS.

Q. Not less than 70 per cent of the stated amount of 
C16H16N4OgS.

Related substances. Determine by liquid chromatography 
(2.4.14).

Use chromatographic system,.test solution, reference solution 
(a), (b), and (c), as described under Assay.

In the chromatogram obtained with the test solution the sum 
of the areas of the pair of peaks corresponding to.the E-isomers 
in the chromatogram obtained with reference solution (b) is 
not more than 1.5 per cent by normalisation, the sum of the 
areas of any peaks corresponding to the DMsomers in the 

' chromatogram obtained with reference solution (a), is not more 
than 2.0 per cent by normalisation and the area of any other 
secondary peak is not more than 1.0 per cent by normalisation.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).
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^qTE - prepare the solutions immediately before use.

Test solution. Disperse 10 tablets in 0.2 M ammonium 
^hydrogen orthophosphate with the pH previously adjusted 
io 24 with orthophosphoric acid, using 10 ml per g of the 
stated content of cefuroxime. Immediately add sufficient 
methanol to produce a solution containing the equivalent of 
0 5 per cent w/v of cefuroxime and shake vigorously. Filter 
and dilute a quantity of the filtrate with sufficient of the mobile 
phase to produce a solution containing 0.025 per cent w/v of 
cefuroxime.

Reference solution (a). Warm a quantity of the test solution 
at 60° for one hour or until sufficient impurities (DMsomers) 
have been generated.

Reference solution (b). Expose a quantity, of the test solution 
to ultraviolet light at 254 nm for 24 hours or until sufficient 
impurities (E- isomers) have been generated. ,

Reference solution (c). A 0.03 per cent w/v solution of 
cefuroxime axetil IPRS in the mobile phase. ..;

Chromatographic system
- a stainless.steel column 25 cm x 4.6 mm,; packed with 

particles of silica (5 pm) the surface of which has been 
modified by chemically-bonded trimethylsilyl groups 
(Such as Hypersil SAS), . . <

- mobile phase: a mixture of 38.vplumes of methanol and 
:62 volumes of 0.2 M ammonium dihydrogen 
orthophosphate, adjusted, if necessary, so that the 
resolution between the peaks corresponding to the 
cefuroxime axetil diastereoisomers A and B in reference 
solution (c) and between the peaks. corresponding to 
cefuroxime axetil diastereoisomer Aand the cefuroxime 
axetil D3-isomer in reference solution (a) is in'each case 
not less than 1.5, '

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 278 nm,
- injection volume: 20 pl.

Inject reference solution’(c). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the test solution, reference solution (a), (b) and (c). The 
retention time relative to cefuroxime axetil diastereoisomer A 
are approximately 0.9 for cefuroxime axetil diastereoisomer B, 
1.2 for the cefuroxime axetil D3-isomers and 1.7 and 2.1 for the 
b-isomers. ..

Calculate the content of CiJfi6N4OsS as the sum Of the areas 
of the two peaks corresponding to diastereoisomers A and B.

1 mg ofC^oH22N4Ol()S is equivalent to 0.831.3. mg of C16Hj6N4O8S.
Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of cefuroxime.

Cefuroxime Axetil and Potassium
Clavulanate Tablets
Cefuroxime Axetil and Potassium Clavulanate Tablets contain 
Cefuroxime Axetil and Potassium Clavulanate or Potassium 
Clavulante Diluted. The tablets are coated.

Cefuroxime Axetiiand Potassium Clavulanate Tablets contain 
not less than 90.0 per cent and not more than 120.0 per cent of 
the stated amounts of cefuroxime, Ci6H16N4O8S and clavulanic 
acidCsH9NO5.

Usual strength. Cefuroxime, 250 mg and Cavulanic acid, 
125 mg.

Identification

In the Assay, the retention time of the principal peaks in the 
chromatogram obtained with the test solution correspond to 
the peak in the chromatogram obtained with the reference 
solution.

Tests .

Dissolution (2.5.2).

Apparatus. No. 2 (Paddle),
Medium; .900 ml of water, ' ■'
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
mobile phase.

Reference solution. Dissolve 34 mg of cefuroxime axetilIPRS 
and 14 mg of lithium clavulanate IPRS in 10 ml of methanol 
and dilute to 50.0 ml with the mobile phase. Dilute 5.0 ml to 
50.0 ml with mobile phase.

Use the chromatographic system as described under Assay.

Inject the reference solution and the test solution. ■

Calculate the content of C!6Hi6N4O8S and C8H8KNO5.

Q. Not less than 75 per cent of the stated' amounts of 
CsoH^N^iqS and C8H9NO5.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14)

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 25 mg of cefuroxime in 10 ml of 
methanol wnA dilute to 50.0 ml with mobile phase. Dilute 5.0 ml 
of the solution to 50.0 ml with the mobile phase.

Reference solution. Dissolve 34 vagoi cefuroximeaxetil IPRS 
and 14 mgof lithium clavulanate IPRS in 10 ml of methanol 
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and dilute to 50.0 ml with the mobile phase. Dilute 5.0 ml to 
50.0 ml with mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- sample temperature: 15°,
- mobile phase: a mixture of 55 volumes of a buffer solution 
. prepared by dissolving 23.0 g of ammonium di hydrogen 

phosphate in 1000 ml water and 45 volumes of methanol,
- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent and the resolution between cefuroxime axetil 
and potassium clavulanate peaks is not less than 1.5

Inject the reference solution and the test solution.

Calculate the contents of C16Hl6N4OgS and C2H9NO5 in the 
tablets.

1 mg of C8HsLiNO5 is equivalent to 0.9711 mg of C8HgNO3.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labellilng. The label states the strength in terms of the 
equivalent amount of cefuroxime and clavulanic acid.

Cefuroxime Sodium

Cefuroxime Sodium is sodium (7A)-3-carbamoyloxymelhyl-7-| (Z)- 
furan-2-yl-2-methoxyiminoacetamido]-3-cephem-4-carboxylate.

Cefuroxime Sodium contains not less than 90.0 per cent and 
not more than 105.0 per cent of cefuroxime sodium, 
C16H15N4NaO8S, calculated on the anhydrous basis.

Category. Antibacterial.

Description. A white or faintly yellow powder.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

1806 .. :•

B. Gives the reactions of sodium salts (2.3.1).

Tests

pH (2.4.24). 6.0 to 8.5, determined in a 10.0 per cent w/v solution 

Related substances. Determine by liquid chromatogranh 
(2.4.14).

NOTE— Prepare the solutions immediately before use or 
keep at 2° to 8°.

Test solution. Dissolve 25 mg of the substance under 
examination in water and dilute to 25.0 ml with water.

Reference solution (a). Dissolve 25 mg of cefuroxime sodhun 
IPRS in water and dilute to 25.0 ml with the same solvent 
Dilute 5.0 ml of the solution to 50.0 ml with water. Heat 20 ml of 
the solution in a water -bath at 80° for 15 minutes. Cool and 
inject immediately.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with water:

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

hexylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 1 volume of acetonitrile and 

99 volumes of an acetate buffer pH 3.4, prepared by 
dissolving 6.01 g of glacial acetic acid and 0.68 gof 
sodium acetate in water and diluting to 1000 ml with 
water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 273 hm,
- injection volume: 20 pl.

Inject reference solution (a).The .test is not valid unless the 
resolution between the peaks due. to cefuroxime and 
discarbamoyl cefuroxime (cefuroxime impurity A) is not less 
than 2.0.

Inject reference solution (b) and the'test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of the peak due to cefuroxime impurity A is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (TO per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(3.0.per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
Obtained with reference solution (b) (0.05 per cent).

Water (2.3:43). Not more than 3.5 per cent, determined on 
0.15g. ' - -■■■
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Determine by liquid chromatography (2.4.14).

solution- Dissolve 25 mg of the substance under 
nation in the water to produce 25.0 ml. Immediately 

fer 5 0 ml of the solution to a 100-ml volumetric flask, add 
^0 ml of a Per cent w/,y solution of orcinol (internal 
"tandmd) in water, dilute to volume with water and mix.

j} Terence solution. Treat a quantity of cefuroxime sodium 
IPRS equivalent to 25 mg of cefuroxime in a similar manner.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with 
hexylsilane chemically bonded to totally porous silica 
particles (5 pm),
mobile phase: a mixture of 100 volumes of acetatebuffer 
pH 3.4 and 10 volumes Of acetonitrile,

_ flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
_ injection volume: 10 pl.

inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C16H15N4NaO8S.

Cefuroxime Sodium intended for use in the manufacture of 
parenteral preparations complies with the following 
additional requirements.

Bacterial endotoxins (2.2.3). Not more than 0.1 Endotoxin Unit 
per mg of cefuroxime sodium.

Sterility (2.2.11). Complies with the test for sterility, using the 
membrane filtration method.

Storage. Store protected from moisture. If it is intended for 
use in the manufacture of parenteral preparations, it should 
be sterile and sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of injectable preparations.

Cefuroxime Inj ection
Cefuroxime Sodium Injection

Cefuroxime Injection is a sterile material consisting of 
Cefuroxime Sodium, with or without auxiliary substances. It is 
fiHed in a sealed container.

The injection is constituted by dissolving the contents of a 
billed container in the requisite amount of Water for Injections 
’Mediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Cefuroxime Injection contains a quantity of Cefuroxime Sodium 
equivalent to not less than 90.0 per cent and not more than 
120.0.per cent of the stated amount of cefuroxime, Ci6H]6N4O8S.

Usual strengths: The equivalent of250 mg, 750 mg and 1.5 g 
of cefuroxime.

Description. A white or faintly yellow powder.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification

A. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution corresponds to the peaks in 
the chromatogram obtained with the reference solution,

B. It gives the reactions of sodium salts (2.3.1).

Tests

pH (2.4.24). 6.0 to 8.5,.determined in a 10.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Mix the contents of 10 containers. Dissolve a 
quantity of the mixed content containing 0.1 g of cefuroxime to 
100 ml of water. .

Reference solution (a). A 0.1 per cent w/v solution of 
cefuroxime sodium IPRS in water.

Reference solution (b). Heat 20.0 ml of reference solution (a) 
in water bath at 60° for 10 minutes, cool.

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with water.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm packed with 

silica chemically bonded to hexylsilane groups (5 pm) 
(Such as Spherisorb S5 C6),

- mobile phase: a mixture of 1 volume of aceton itrile and 
99 volumes ol acetate buffer pH 3.4,

- flow rate: 1.5 ml per minute,
— spectrophotometer set.at;273 nm,
- injection volume: 20 pl.

Inject reference solution (b). The chromatogram obtained 
shows peaks corresponding to cefuroxime and descarbamoyl-
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cefuroxime. The test is not valid unless the resolution between 
the two principal peaks is not less than 2.0.

Inject reference solution (c) and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak; 
In the chromatogram obtained with the test solution, the area 
of peak due to descarbamoyl-cefuroxime is not. more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent), the area of any other 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (c) 
(1.0 per cent) and the sum.of areas of all the secondary peaks 
is not more than 3 times the area ofthe principal, peak in the 
chromatogram obtained with reference solution (c) (3.0 per cent). 
Ignore any peak with an area less than 0.1 times the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (c) (0.1 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.1 Endotoxin Unit 
permg of cefuroxime.

Water (2.3.43). Not more than 3.5 per cent, determined on 
0.15 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the contents of 10 containers. Dissolve a 
quantity ofthe mixed contents containing 25 mg of cefuroxime 
and dissolve in sufficient water to produce 25.0 ml. Immediately 
transfer 5.0 ml of the resulting solution to a 100-ml volumetric 
flask, add 20.0 ml of a 0.15 per cent w/v solution of orcinol (internal 
standard) in water, dilute to. volume with water and mix.

Reference solution. Treat a quantity of cefuroxime sodium 
IPRS equivalent to 25 mg of cefuroxime in a similar manner. ■

Chromatographic system ' :
- a stainless steel column 15 cm x 4.6 mm, packed with 

hexylsilane chemically bonded to totally porous silica 
particles (5 pm),

- mobile phase: a mixture of 91 volumes of acetate buffer 
pH 3.4 and 9 volumes of acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Cl6Hl6N'4OsS in the injection.

Storage.Store in tightly-closed containers protected from 
moisture at a temperature hot exceeding 30°:

Labelling. The label on the sealed container states the quantity 
of Cefuroxime Sodium contained in it in terms ofthe equivalent 
amount of cefuroxime. - ■ <

Celecoxib

C17HI4F3N3O2S ' Mol. Wt. 381.4 |

Celecoxib is 4-[5 ~(4-methylphenyI)-3-(trifluoromethyl)-1//. | 
pyrazol-l-yl]benzene sulphonamide. . |

Celecoxib contains not less than 98.0 per cent and hot more | 
than 102.0 per cent of C17Hl4F3N3O2S,' calculated on the | 
anhydrous basis. - ।

Category. Cyclo-oxygenase inhibitor, analgesic, \ 
antiinflamatory. ■ '

Description. A white or almost white, crystalline or amorphous | 
powder. |

Identification ।

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with celecoxib IPRS | 
or with reference spectrum of celecoxib.

Tests I■ ■ ■ ■ ■ ■
Related substances. Determine by liquid chromatography I 
(2-4.14). j

Solvent mixture. '25 volumes of water and 75 volumes of | 
methanol. ; , $

' ' "... =• ”. ;■ - ' . . ' 4 I

Test solution: Dissolve 50 mg of the substance under । 
examination in the solvent mixture and dilute to 100.0 ml with | 
the solvent mixture. !........... .■ |

Reference solution (a). A 0.05 per cent w/v solution of | 
celecoxib IPRS in the solvent mixture. |
Reference solution (b). A solution containing 0.006 per cent | 
w/v, each of, celecoxib impurity A IPRS and celecoxib | 
impurity B IPRS in the solvent mixture. Dilute 1.0 ml ofthe | 
solution to 25.0 ml with reference solution (a). |

Reference solution (c). Dilute 1.0 ml of the test solution to i 
100.0 ml with the solvent mixture. Dilute 1 i0 ml ofthe solution 
to 10.0 ml with the solvent mixture. |

Chromatographic system : I
: - • a-stainless steel column 25'cm x 4.6'mm,'packed with । 

phenylsilane bonded to porous silica (5 pm), 1

s I

IP. 20^2

_ column temperature: 60°
mobile phase: a mixture of 10 volumes of acetonitrile, 

. 30 volumes of methanol; and 60 volumes of. buffer 
-solution prepared by dissolving'2.7g potassium 
dihydrogen phosphate in 1000 ml of water, adjusted to 
pH 3.0 with orthophosphoric acid, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 215 nm,

- injectionvolume:25pl.

Name Relative
■ retention time

Celecoxib impurity A1 0.9

i808

Celecoxib (Retention time:about 27 minutes) 1.0
Celecoxib impurity B2 1.1

-methyl phenyl)-3-(tri fluoromethyl)-1 H-pyrazol- I-yi] 
benzenesulphonamide,
;4-{3 -(4-methyl ph enyI)-5-(tri fluoro methyl) -1 77-pyrazoL 1-yl] 
benzenesulphonamide.

Inject reference solution (b). The test is not valid unless 
resolution between the peaks due to celecoxib impurity A and 
celecoxib is not less than 1.8 and the resolution between the 
peaks due to celecoxib impurity B and celecoxib is not less 
than 1.8.

Inject reference solution (c)‘and the test solution. In the 
chromatogram obtained .with the test solution, the area of any 
peak corresponding, to celecoxib impurity A is not more than 
4 times the area of principal peak in the chromatogram obtained 
with reference solution (c) (0.4 per cent), the area of any other 
secondary peak is not niore than the area of principal peak in 
the chromatogram obtained with reference solution (c) (0. Iper 
cent) and the sum of the areas of all the secondary peaks is 
not more than 5 times the area of principal peak in the 
chromatogram obtained with reference solution (c)- (0.5 per 
cent). Ignore any peak with an area less than 0.5 times the area 
the area ofprincipal peak in the chromatogram obtained with 
reference solution (c)'(0.05 per cent), . -

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined bn 
0.4 g.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances.

Inject reference solution (a) and the test solution. '

Calculate the content of CJ7H!4F3N3O2S.

borage. Store protected from moisture.

Celiprolol Hydrochloride

H
N CH3

'HCI

h3cT

C20H33N3O4 HCI Mol Wt. 416.0

Celiprolol Hydrochloride is (7?<S)-3-{3-Acetyl- 
4-[3-(teri.butylamino)-2-hydroxypropoxy]phenyl}-
1,1 -diethylurea hydrochloride.

Celiprolol Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C20H33N3O4;HCl calculated 
on the dried basis.

Category. Antihypertensive.

Description. A white to very slightly yellow crystalline powder. 
It shows polymorphism (2.5.11).

Identification

A. Determine by. infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with celiprolol 
hydrochloride IPRS or with the reference spectrum of 
celiprolol hydrochloride.

B. It gives reaction (a) of chlorides (2.3.1).

Tests

Optical rotation (2.4.22).-0.1° to+ 0.1°, determined on 10.0 
per cent w/v solution in water.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions immediately before use.. .

Test solution. Dissolve 100 mg of the' substance under 
examination in 20.0 ml of mobile phase A.

Reference solution (a). A solution containing 0.004 per cent 
w/v, each of, the substance under examination and acebutolol 
hydrochloride IPRS in mobile phase A.,

Reference solution (b). Dilute 1.0 ml of the test solution to 
100,0 ml with mobile phase A. Dilute 1 .;0 ml of the solution to 
10.0 ml with mobile phase A.

Chromatographic system
-: a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobilephase:A.amixtureof91 nA oi tetrahydrofuran, 

63 ml of acetonitrile, 0.6 ml of pentafluoropropanoic
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acid and 0.2 ml of trifluoroacetic acid, dilute to 1000 ml 
with water,

B. acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 1.4 ml per minute,
- spectrophotometer set at 232 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0

50 80 20

51 80 20

65 100 0

'l-[5-ainino-2-[(2I?S)-3-[(l,l - dimethylethyl)amino]-2- 
hydroxypropoxy]phenyl] ethanone,
23 - [3-acety!-4-[(2RS)-3-(diethyl am ino)-2- hydroxypropoxy] phenyl] - 
1,1-diethylurea, - -
33-[3-acetyl-4-[[(AS)-oxiranyl]methoxy]phenyl]-1,1 -diethylurea,: :;
4l,3-bis[3-acetyl-4-[3-[(l,l-dimethylethyl)amino]-2-hydroxypropoxy] 
phenyl] urea,
53-(3-acetyl-4-hydroxyphenyl)-1,1 -di ethylurea, 
sl-[3Tacetyl-4-[(2RS)-3-[(l ,l-dimethylethyl)amino]-2-hydroxyr 
propoxy]phenyl]-3-(l,lrdimethylethyl).urea,
73~[3- acetyl-4-[(27?S)-3-bromo-2- hy droxyprop oxy] phenyl]-1,1- 
diethylurea, ; - :
X1-acetyl-l-(4-ethoxyphenyl)-3,3-dicthylurea,
91,1 ’-[[(1,1 -dimethylethyl)imino]bisi(2-hydroxypropane-l ,3- 
diyl)oxy(3-acetyl-l,4- phenylene)]]b.is(3,3-diethylurea).

Name Relative 
retention time

. Correction 
factor

Celiprolol impurity A1 0.3 4.0
Celiprolol impurity D3 0.7 —
Celiprolol (Retention time: 
about 10 minutes) 1.0 —

Celiprolol impurity G3 1.2 —

Celiprolol impurity B4 1.4 1.5

Celiprolol impurity F5 1.6 0.5. .

Celiprolol impurity C6 2.2 —

Celiprolol impurity H7 2.5 —

Celiprolol impurity I8 2.5 " 1.7
Celiprolol impurity E9 3.9 2.3

Inject reference solution (a). The test is not valid unless the 
resolution between the peak corresponding to celiprolol and 
acebutolol is not less than 4.0..

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 

IP.2O22

(b) (0.2 per cent) and the area of not more than Isuch peak'- 
more than the area of the principal peak in the; chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 5 times area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). Ignore any peak with an 
area less than 0.5 times the area of. the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 percent).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hour.

Assay. Dissolve 0.35gin50.0mlof ethanol (95.per cent) 
under nitrogen atmosphere, add 1 ml of 0.1 M hydrochloric 
acid and titrate with 6.1 M sodium hydroxide determining the 
end point potentiometrically (2.4.25). Read the volume added 
between the two points of inflexion.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.04160 g of 
C20H33N3O4HCl.

Storage. Store protected from light.

Celiprolol Tablets
Celiprolol Hydrochloride Tablets

Celiprolol Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of celiprolol 
hydrochloride, C20H33N3O4,HCl.

Usual strengths. 100 mg; 2 00 mg; 400 mg.

Identification

Mix with the aid of ultrasound a quantity of the powdered 
tablets containing 200 mg of Celiprolol Hydrochloride with 
100 ml of dichloromethane for 30 minutes, filter, remove the 
dichloromethane using a rotary evaporator and. dry the residue 
over phosphorus pentoxide at 110° at a pressure not exceeding 
2 kPa for 1 hour. On the residue, determine by infrared 
absorption spectrophotometry (2.4.6). Compare the spectrum 
with that obtained with celiprolol hydrochloride IPRS or with 
the reference spectrum of celiprolol hydrochloride.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water, '
Speed and time. 50 rpm and 45 minutes,

Withdraw a suitable volume of the medium and filter. Di 1 utc 
the filtrate, suitably with the dissolution medium and measure 
the absorbance at the maximum at about 231 nm (2.4.7)-

1810

https://nhathuocngocanh.com/



jp2022

jclllate the content of C2oH33N304,HC1 in the medium from 
absorbance obtained from a solution of known 

olMjeIJtration of celiprolol hydrochloride IPRS.

n blot less than 75 per cent of the stated amount 
C®H33N3°4’HC1'

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
^plaining 0.1 g of Celiprolol Hydrochloride in 100.0 ml of the 
mobile phase with the aid of ultrasound for 15 minute, cool 
and filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
20.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.1 per cent 
w/v of celiprolol hydrochloride IPRS in water, 5 drops of 5 
M sodium hydroxide and heat at 70° for 20 minutes (generates 
celiprolol impurity A).

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes of 0,025 M sodium dihydrogen 
phosphate monohydrate adjusted to pH 3.0 with 3 M 
orthophosphoric acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at: 233 nm, . .
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
peak due to celiprolol impurity A (3-acetyl-4-3-( 1,1 -dimethyl- 
ethylamino)-2-hydroxypropoxybutyranilide) is resolved from 
the solvent front.

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
ofany peak corresponding to celiprolol impurity Ais not more 
than twice the area of the. principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent). The area of 
any other secondary, peak .is. not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 percent). The area ofnot more than one such 
peak has an area not more than 3 times the area of the principal 
Peak in the chromatogram obtained with reference solution 
(a) (0.3 per cent). The sum of the areas of all the secondary 
Peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0-5 per cent). Ignore any peak with an area less than a fifth of 
the area of the peak in the chromatogram obtained with 
reference solution (a) (0.02 per cent).

CELLULOSE ACETATE PHTHALATE

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.1 g of Celiprolol Hydrochloride in 
100 ml of the mobile phase with the aid of ultrasound for 15 
minutes, cool and filter. Dilute 1.0 ml of the filtrate to 50.0 ml 
with the mobile phase.

Reference solution. A.0.002 per cent w/v solution of celiprolol 
hydrochloride IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C2oH33N304,HCl in the tablets.

Storage. Store protected from light.

Cellulose Acetate Phthalate
Cellacephate; Cellacefate

Cellulose Acetate Phthalate is a cellulose, some of the . . 
hydroxyl groups of which are esterified by acetyl groups 
and others by hydrogen phthaloyl groups.

Cellulose Acetate Phthalate contains not less than 17.0 per 
cent and not more than 26.0 per cent of acetyl groups, C2H3O 
and not less than 30.0 per cent and not.more than 40.0 per cent 
of hydrogen phthaloyl groups, C8H5O3 both calculated on the 
anhydrous, acid free basis.

Category. Pharmaceutical aid (for enteric coating of tablets).

Description. A white, free-flowing powder or colourless flakes; 
odourless or with a faint odour of acetic acid; hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cellulose 
acetate phthalate IPRS or with the reference spectrum of 
cellulose acetate phthalate. .

B. To about 10 mg contained in a small test-tube add 10 mg of 
resorcinol, mix, add 0.5 ml of sulphuric acid and heat in a 
liquid paraffin bath at 160° for 3 minutes. Cool and pour the 
solution into a mixture of 25 ml of sodium hydroxide solution 
and 200 ml of water, the solution shows a vivid green 
fluorescence.
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Tests

Viscosity (2.4.28). 50 mm2s 1 to 90 narfr1, determined in the 
following manner. Weigh accurately about 15 g, previously 
dried at 105° for 2 hours, and dissolve in 85 g of a mixture of 
249 parts ofcfry acetone and 1 part of water. Determine at 25° 
the viscosity of the resulting solution by Method A, using a 
size D viscometer.

Appearance of a film. Dissolve 3.0 g in 17 ml of acetone with 
a water content of 0.35 to 0.45 per cent w/w. Allow 1 ml of the 
solution to flow over a glass plate and dry; a thin, colourless, 
transparent and glossy film is produced.

Free acid. Not more than 3.0 per cent, calculated as phthalic 
acid, CgH6O4, on the anhydrous basis and determined in the 
following manner. Weigh accurately 1.0 g, in fine powder, shake 
for 5 minutes with 100 ml of boiled water and filter. Wash the 
flask and the filter with two quantities, each of 10 ml, of water. 
Combine the filtrate and washings, add 5 drops of 
phenolphthalein solution and titrate with 0.1 M sodium 
hydroxide until a faint pink colour is obtained.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.0083 g of 
phthalic acid.

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

SuIphatedash(2.3.18).Notmore'than0.1 percent.

Water (2.3.43). Not more than 5.0 percent, using 0.5 g dissolved 
in 20 ml of a mixture of equal volumes of anhydrous methanol 
and chloroform.

Assay. For acetyl groups — Weigh accurately about 0.1 g 
and heat on a water-bath for 30 minutes with 25.0 ml of 0.1 M 
sodium hydroxide under reflux. Cool, add 5 drops of 
phenolphthalein solution and titrate with 0,1Mhydrochloric 
acid until the colour is discharged. Carry out a blank titration. 
Calculate the acetyl groups, C2H3O, from the expression -

0.43c/w-(0.578p+0.518s) -

where, c = volume, in ml, of 0.1 M hydrochloric acid 
consumed

w. = weight, in g, of the sample, calculated with 
reference to anhydrous substance,

p - percentage of hydrogen phthaloyl groups as 
determined in Assay for hydrogen phthaloyl 

. groups, ; <
5 = percentage of free acid.

For hydrogen phthaloyl groups — Weigh accurately about 
0.4 g (calculated on the anhydrous basis) and dissolve without 
heating in 20 ml of 2-methoxyethanol, previously neutralised 

n>2022

in the presence of 5 drops ofphenolphthalein solution. Titrate 
with 0,1 M sodium hydroxide until, a faint pink colour j$ 
produced. Calculate the hydrogen phthaloyl groups, CsH,0 
from the expression

1.49Mv-1.795s

where, b = volume, in ml, of 0.1 M sodium hydroxide 
consumed,

w = weight, in g, of the sample, calculated with 
reference to. the anhydrous substance,

s = percentage of free acid.

Storage. Store protected from moisture at a temperature 
between 8° and 15°.

Hard Cellulose Capsule Shells
Hard Cellulose Capsule Shells are soluble containers for 
incorporation of drugs and/or medicaments, usually in the 
form of powders, pellets or granules, semisolids or liquids, 
and are commonly intended for.oral administration. The shells 
are acted upon by digestive fluids and the filled contents are 
released. The shells are composed of Hydroxypropyl­
methylcellulose or any other cellulose derivatives and water.

The capsule shell may contain gelling agents, gelling aids and 
other additives such as plasticizers, humectants, surfactants, 
dispersing agents, gliding agents, lubricating agents, 
flavouring agents,. antimicrobial agents, sweetening agents, 
opacifying agents and one or more colouring agents permitted 
underthe Drugs and Cosmetics Rules,194.5. .

Category. Pharmaceutical aid.

Description. Hard Cellulose Capsule Shells consist of two 
cylindrical, telescoping pieces (cap and body), one end of 
which is rounded and ’closed, and the other end is open. 
Shapes’ other than' cylindrical can also be formed as per the 
requirements. The two pieces are Coloured or uncoloured, of 
identical or different colours; transparent, translucent or 
opaque; and'printed or’imprinted dr bear other surface 
markings. The cap overlaps the body and maintains a tight 
friction closure. The closure may be strengthened by suitable 
means.

The shells are.ofvarious sizes, usually designated by different 
numbers, ,5 being the.smallest and 000 the biggest. Shells of 
speciaJL lengths,, shapes and designations are also available- 
The shells are smooth and uniform in size, shape and colon-' 
Guidelines. on dimensions in respect of different sizes of 

commonly used capsules are given in the table (5.8.2).
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Identification
Add capsules, quantity equivalent to 1.0 g under constant 

stirring? into 50 car^on dioxide-free -water previously 
heated to 90°■ Allow to cool, dilute to 100 ml with carbon 
Hoxidefree water and continue- stirring until solution is 
compete (solution A). If the capsules are not transparent, 
centrifuge the solution A & consider only supernatant liquid 
as solution A for further tests. Heat 10 ml of solution A in a 
water-bath with stirring. At temperatures above 50°, the 
solution becomes cloudy or a flocculent precipitate is formed. 
On cooling, the solution becomes clear or slightly opalescent. 

B To 10 ml of solution A add 10 ml of 1Msodium hydroxide 
or 1 Pl hydrochloric acid', in either case the mixture remains 
stable.
C. To 10 ml of solution A add 0.3 ml of 2 M acetic acid and 2.5 
ml of a 10 per cent w/v solution of tannic acid', a yellowish 
white, flocculent precipitate is produced which dissolves in 6 
M ammonia.

D. Place 1 ml ofsolutionA on a glass plate. After evaporation 
of the water a thin film is produced.

E. Without heating add 20 ml of solution A in 15 ml of a 70 per 
cent w/w solution of sulphuric acid, pour the solution with 
stirring into 80 ml of iced water. In a test-tube kept in ice, mix 
thoroughly 1 ini of the solution with 8 ml of sulphuric acid, 
added drop wise. Heat in a water-bath for exactly 3 minutes 
and cool immediatelyin ice. When the mixture is cool, carefully 
add 0.6 ml of a solution containing 3 g of ninhydrinva 100 ml of 
a 4.55 per cent w/v solution of sodium metabisulphite, mix 
well and allow to stand at 25°; a pink colour is produced 
immediately which becomes violet within 100 minutes.

F. Boil one capsule shell with. 20 ml of water, allow to cool and 
centrifuge. To 5 ml of the supernatant liquid add 1 ml of picric 
acid solution', no precipitate is produced. Distinction from 
gelatin.

Tests
Odour. Keep 100 capsule shells in a well-closed bottle for 24 
hours at a temperature between 30° and 40°; the shells do not 
develop any foreign odour.

NOTE — In order to ensure that the quality of the shells is 
not affected by temperature and humidity, the capsule shells 
should be conditioned, at a temperature of 25° ± 2° and a 
relative humidity of 50 ± 5 per cent for not less than 12 hours 
before conducting the test for Average weight.

Average weight. Weigh 100 capsule shells and determine the 
average weight of a capsule. The average weight is within ± 
10 per cent of the target weight shown in Table 1 (Target weight 
for shells of special lengths, shapes and designations may be 
decided upon mutually between the manufacturer of the Hard 
allulose Capsule Shells and the.user).

Table 1-Average Weight of Hard Cellulose Capsule Shells

Size Target average weight (mg)

000 163

00 123

0 98

1 78

2 64

3 50. .

4 40

5 28

Disintegration (2.5. l).Not more than 15 minutes, using discs.

Microbial contamination (2.2.9). Total microbial count not more 
than 1000 cfd per g, total yeast and mould count not more 
than 100 cfu per g, 1g is free from Escherichia coli, 
Staphylococcus aureus, Pseudomonas aeruginosa and 10g 
is free from Salmonella and Shigella.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm) dr determined by ICPMS 
(2.4.42)

Arsenic (2.3.10). Dissolve3.3 g of capsule shells in 20 ml of 
carbon dioxide free water and dilute to 50.0 ml with carbon 
dioxide free water. The resulting solution complies with the 
limit test for arsenic (3 ppm) or determined by ICPMS (2.4.42).

Loss on drying (2.4.19). 3.0 to 9.0 per cent, determined on 1 g 
by drying in an oven at 105° for 4 hours or to constant weight.

Storage. Store protected from moisture at a temperature not 
exceeding 30°

Labelling The label states (1) the size of the capsule shells; 
(2) that only permitted colours, if any, have been used; (3) the 
storage conditions.

Cephalexin

COOH

C16Hi7N3O4S,H2O Mol. Wt. 365.4

Cephalexin is. (77?)-3-methyl-7-(a-D-phenylglycylamino)- 
3-cephem-4-carboxylic acid monohydrate.
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Cephalexin contains not less than 95.0 per cent and not more 
than 102.0 per cent of Ci6H17N3O4S, calculated on the 
anhydrous basis.

Category. Antibacterial.

Description. Awhite or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cephalexin 
IPRS or with the reference spectrum of cephalexin.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

pH (2.4.24). 4.0 to 5.5; determined in a 0.5 per cent w/v solution.

Specific optical rotation (2.4.22).+149° to+158°, determined in a 
0.5 per cent w/v solution, in phthalate buffer solution pH 4.4 
and in a 2-dm tube.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase A and dilute to 50.0 ml with the 
same solvent.

Reference solution (a). Dissolve 10 mg of D-phenylglycine in 
mobile phase A and dilute to 10.0 ml with the same solvent.

Reference solution (b). Dissolve 10 mg of 7-amino- 
desacetoxycephalosporanic acid IPRS in phosphate buffer 
solution pH 7.0 and dilute to 10.0 ml with the same solvent.

Reference solution (c). Dilute 1.0 ml , each of, reference 
solution (a) and reference solution (b) to 100.0 ml with mobile 
phase A.

Reference solution (d). Dissolve 10 mg of dimethylformamide 
and 10 mg of dimethylacetamide in mobile phase A and dilute 
to 10 ml with the same solvent. Dilute 1.0 ml to 100.0 ml with 
mobile phase A.

Reference solution (e). Dilute 1.0 ml ofreference solution (c) to 
20.0 ml with mobile phase A.

Reference solution (f). Dissolve 10 mg of cefotaxime sodium 
IPRS in mobile phase A and dilute to 10 ml with the same 
solvent. To 1.0 ml ofthe solution, add 1.0 ml of the test solution 
and dilute to 100.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
■ mobile phase: A. phosphate buffer solution pH 5.0, 

B. methanol,

- a gradient programme using the conditions given below 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v). (per cent v/v)

0 98 2

1 98 2

20 70 30

23 98 2

30 98 2

Inject reference solution (c) and (f). In the chromatogram 
obtained with reference solution (c), the resolution between 
the peaks due to D-phenylglycine and 7-aminodesacetoxy- 
cephalosporanic acid is not less than 2.0 and in the 
chromatogram obtained with reference solution (f) the 
resolution between the peaks due to cephalexin and cefotaxime 
is not less than 1.5.

Inject reference solution (c), (d), (e) and the test solution. In 
the chromatogram obtained with the test solution the area of 
peak corresponding to D-phenylglycine is not more than the 
area of the first peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent). Ignore any peaks due to 
dimethylformamide and dimethylacetamide, the area of any 
other secondary peak is not more than the area of the first 
peak in the chromatogram obtained with, reference solution 
(c) (1.0 per cent) and the sum of the^ secondary peaks is not 
more than the three times the area of the first peak in the 
chromatogram obtained with reference solution (c). Ignore 
any peak with an area less than the second peak in the 
chromatogram obtained with reference solution (e) (0.05 per 
cent).

Sulphated ash (2.3.18). Not more than 0.2 percent.

Water (2.3.43). 4.0 to 8.0 per cent, determined on 0.3 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in water and dilute to 100.0 ml with the same 
solvent.

Reference solution (a). Dissolve 50 mg of cephalexin 
monohydrate IPRS in water and dilute to 100.0 ml with the 
same solvent.

Reference solution (b). Dissolve 10 mg of cephradine IPRS 
in 20 ml of reference solution(a) and dilute to 100.0 ml with 
water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
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mobile phase: a mixture of 2- volumes of methanol, 
5 volumes of acetonitrile, 10 volumes of a 13.6 g per 
litre solution of potassium dihydrogen phosphate and 

■ 83;volumes of water,
„ flow rate: 1.5 ml per minute, 

spectrophotometer set at 254 nm, 
_ injection volume: 20 pl.

Inject reference solution (b). In the chromatogram obtained, 
the resolution between the peaks due to cephalexin and 
cephradine is not less than 4.0.

Inject reference solution (a) and the test solution.

Calculate the content of C1()Hi-NsO4S.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Cephalexin Capsules
Cephalexin Capsules contain not less, than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
anhydrous cephalexin, C16Hl7N3O4S.

Usual strengths. 250 mg; 500 mg.

Identification

Shake a quantity of the contents of the capsules containing 
0.5 g of anhydrous cephalexin with 1 ml of water and 1.4 ml. of 
I Mhydrochloric acid, filter and wash the filter, with 1 ml of 
water. Add slowly to the filtrate a saturated sohrtion.ofsotZmm 
acetate until precipitation occurs. Add 5 ml of methanol, filter 
and wash the precipitate with two quantities, each of 1 ml, of 
methanol. The residue after drying at a pressure not exceeding 
0.7 kPa complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cephalexin 
IPRS or with the reference spectrum of cephalexin.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of wafer freshly prepared by distillation, 
Speed and time. 100 rpm and 45 minutes. ; ...

Withdraw a suitable volume ofthe medium and filter promptly 
through a membrane filter disc with an average pore diameter 
not greater than 0.8 pm. Reject the first few ml of the filtrate 
a!1d dilute a suitable volume of the filtrate with water. Measure 

the absorbance of the resulting solution at the maximum at 
about 261 nm (2.4.7). Calculate the content of Ci6Hi7N3O4S 
taking 235 as the specific absorbance at 261 nm.

Q. Not less than 75 per cent of the stated amount of 
Cl6Hl7N3O4S.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HF (such as Analtech 
plates). Impregnate the plate by development with a 5 per cent 
v/v solution of n-tetradecane in hexane. Allow the solvent to 
evaporate and carry out the chromatography in the same 
direction as the impregnation.

Mobile phase. A mixture of 3 volumes of acetone, 80 volumes 
of a 7.2 per cent w/v solution of disodium hydrogen 
orthophosphate and 120 volumes of a 2.1 per cent w/v solution 
of citric acid.

Test solution. Shake a quantity of the contents of the capsules 
containing about 0.25 g of anhydrous cephalexin with 10 ml of 
2 Mhydrochloric acid, filter and use the filtrate.

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with 2 Mhydrochloric acid.

Reference solution (b). A 0.025 per cent w/v solution of 
7-amino-desacetoxycephalosporanic acid IPRS in 2 M 
hydrochloric acid.

Reference solution (c). A 0.025 per cent w/v solution of 
DL-phenylglycine in 2 M hydrochloric acid.

Reference solution (d). A solution containing 2.5 per cent 
w/v of cephalexin IPRS and 0.025 per cent w/v, each of, 
7-amino-desacetoxycephalosporanic acid IPRS and DL- 
phenylglycine in 2 Mhydrochloric acid.

Apply to the plate 5 pl of each solutions. After development, 
dry the plate at 90° for 3 minutes, spray the hot plate with a 
0.1 per cent w/v solution of ninhydrin in the mobile phase, 
heat the plate at 90° for 15 minutes and allow to cool. In the 
chromatogram obtained with the test solution any spot 
corresponding to 7-aminodesacetoxy-cephalosporanic acid 
is not more intense than the spot in the chromatogram obtained 
with reference solution (b) (1 per cent), any spot corresponding 
to DL-phenylglycine is not more intense than the spot in the 
chromatogram obtained with reference solution (c) (1.0 per 
cent) and-any other secondary spot is not more intense than 
the spot in the chromatogram obtained with reference solution 
(a) (1.0 per cent). The test is not valid unless the chromatogram 
obtained with reference solution (d) shows three clearly 
separated spots.

Water (2.3.43). Not more than 10.0 per cent, determined on 
0.3 g of the contents of the capsules.

Other tests. Comply with the tests stated under Capsules.
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Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the powdered mixed contents 
of 20 capsules containing aibout 0.25 g of anhydrous 
cephalexin with 100.0 ml of water for 3 0 minutes, add sufficient 
amount of water to produce 250.0 ml and filter. Dilute 25.0 ml 
of the filtrate to 5 0.0 ml with water.

Reference solution (a). A 0.05 per cent w/v solution of 
cephalexin IPRS in water.

Reference solution (bf A solution containing 0.01 per cent 
w/v, each of, cephalexin IPRS and cephradine IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asNucleosilC 18),

- mobile phase: a mixture of 2 volumes of methanol, 
5 volumes of acetonitrile, 10 volumes of a 13.6 g per 
litre solution of potassium dihydrogen phosphate and 
83 volumes of water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
~ injection volume: 20 pl.

Inject.reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to cephalexin 
and cephradine is at least 4.0.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C^HpNjC^S.in the capsules.

Storage. Store protected from moisture at a temperature nbt 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous cephalexin.

Cephalexin Oral Suspension
Cephalexin Dry Syrup; Cephalexin Mixture

Cephalexin Oral Suspension is a mixture of Cephalexin with 
buffering agents and other excipients. It contains a suitable'; 
flavouring agent: It is filled in a sealed container.

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use.

Cephalexin Oral Suspension contains not less than 90.0 per 
cent and not more than 120.6 per cent of the stated amount of 
CiJLWhS. ■ ■■ ■ < C-' / • ■ - —A)

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of cephalexin, Ci6H17N3O4S

Usual strengths. 125 mg; 250 mg of anhydrous cephalexin per 
5 ml.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a).

B. Weigh a quantity containing 0.1 g of anhydrous cephalexin, 
shake with 20 ml of methanol, filter and evaporate the filtrate 
to dryness using a rotary evaporator" Dissolve the residue in 
the minimum volume of a 1 per cent v/v solution of glacial 
acetic acid, decolorise if necessary by the addition of sufficient 
decolorising charcoal, shake and filter. To 0.25 ml of the 
resulting solution add 0.1 ml of a 1 per cent w/v solution of 
cupric sulphate and 0.05 ml of 2 M sodium hydroxide; an 
olive-green colour is produced.

Tests
Other tests. Comply with the tests stated under Oral liquids. 

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake an accurately weighed quantity of the 
oral suspension containing about 0.25 g of anhydrous 
cephalexin with 100.0 ml of wafer for 30 minutes, add sufficient 
of water to produce 250.0 ml and filter. Dilute 25.0. ml of the 
filtrate to 50.0 ml with water.

Reference solution (a). A 0.0.5 per cent w/v solution of 
cephalexin IPRS in water.

Reference solution (b): A solution containing 0.01 per cent 
w/v, each of, cephalexin IPRS and cephradine IPRS in waler.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane, bonded to porous silica (5 pm) (Such 
as Nucleosil C 18),

- mobile phase: a mixture of 2 voltimes of methanol, 
5 volumes of acetonitrile, 10 volumes of a 13.6 g per 
litre solution of potassium dihydrogen phosphate and 
83 volumes of water,

~ flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.;

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding.to cephalexin 
and cephradine is at least 4.0i '

Inject reference solution (a). The relative standard deviation 
for replicate injections is not more than 1.0 per cent.
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Inject reference solution (a) and the test solution.

Determine the weight per ml (2.4.29) of the suspension and 
calculate the content of Ci6H17N3O4S, weight in volume.

Repeat the procedure using a portion of the suspension that 
has been stored at the temperature and for the period stated 
on the label during which it may be expected to be satisfactory 
for use.
Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of. the 
equivalent amount of anhydrous cephalexin.

Cephalexin Tablets
Cephalexin Tablets contain not less than 90.0 per cent and not 
more than 120.0 per cent of the stated amount of anhydrous 
cephalexin, Ci6Hl7N3O4S.

Usual strengths. 250 mg; 500 mg.

Identification

Remove any coating. Shake a quantity of the powdered tablet 
cores containing 0.5 g of anhydrous cephalexin-with 1 ml of 
water and 1.4 ml of 1 M hydrochloric acid, add 0.1 g of 
decolorising charcoal, shake, filter and wash the filter.with 
1 ml of water. Add slowly to the filtrate a s.aturated solution of 
sodium acetate until precipitation occurs. Add 5 ml of 
methanol, filter and wash the precipitate with two quantities, 
each of 1. ml, of methanol. The .residue, after drying at a 
pressure not exceeding 0.7 kPa, complies with the following 
test.

A. Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the. spectrum with, that obtained with cephalexin 
IPRS or with the reference spectrum of cephalexin. . ,

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the'reference solution (a).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml o? water freshly prepared by distillation, ' • 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter promptly 
through a membrane.filter disc withan average pore diameter 
not greater than 1.0 pm. Reject the first few ml of the filtrate 
and dilute a suitable volume of the filtrate with water. Measure 
the absorbance of the resulting solution at the: maximum, at 

about 261 nm (2.4.7). Calculate the content of C|6Hi7N3O4S 
taking 235 as the specific absorbance at 261 nm.

Q. Not less than 75 per cent of the stated amount of 
C16H17N3O4S.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HF. Impregnate the 
plate by development with a 5 per cent v/y solution of n- 
tetradecane in hexane. Allow the solvent to evaporate and 
carry out the chromatography in the same direction as the 
impregnation.

Mobile phase. A mixture of 3 volumes of acetone, 80 volumes 
of a 7.2 per cent w/v solution of disodium hydrogen 
orthophosphate and 120 volumes of a 2,1 per cent w/v solution 
of citric acid.

Test solution. Shake a quantity of the powdered tablets 
containing 0.25 g of anhydrous cephalexin with 10 ml of 2 M 
hydrochloric acid, filter and use the filtrate.

Reference solution (a). Dilute l.ml of the test solution to 
100 ml with 2 M hydrochloric acid.

Reference solution (b). .A. 0.025 per cent w/v solution, of 
7-aminodesacetoxycephalosporanic acid IPRS in 2 M 
hydrochloric acid.

Reference solution (c). A, 0.025 per cent, w/y solution-of 
OL-phenylglycine in 2 M hydrochloric acid.

Reference solution (d). A solution containing 2.5 per cent 
w/v of cephalexin IPRS and 0.025 per cent w/v, each of, 
7-amino~desacetoxycephalosporqnic acid IPRS and 
vt-phenylglycirie in 2 M hydrochloric acid.

Apply separately to the, plate 5 pl of each, solution. After 
development, dry the plate at 90° for 3. minutes, spray the hot 
plate with a 0.1 per cent w/v solution of ninhydrin in the 
mobile phase, heat the plate at 90° for 15 minutes and allow to 
cool. In the chromatogram obtained with the test solution any 
spot corresponding to 7-aminodesacetoxycephalosporaniC 
acid is not more intense than the spot in the chromatogram 
obtained with reference solution (b) (1.0 per cent), any spot 
corresponding to DL-phenylglycirie is not more intense than 
the spot in the chromatogram obtained with reference solution 
(c) (1.0 per cent) and any other secondary spot is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (1.0 per cent). The test is not valid unless 
the chromatogram obtained with reference solution (d) shows 
three clearly separated spots. .

Other tests. Comply with.the. tests stated under Tablets.,

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.25 g of anhydrous cephalexin with 
100.0 ml of water for 30 minutes, add sufficient amount of 
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water to produce 250.0 ml and filter. Dilute 25.0 ml of the filtrate 
to 50.0 ml with water.

Reference solution (a). A 0.05 per cent w/v solution of 
cephalexin IPRS in water.

Reference solution (b). A solution containing 0.01 per cent 
w/v, each of, cephalexin IPRS and cephradine IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Nucleosil C 18),

- mobile phase: a mixture of 2 volumes of methanol, 
5 volumes of acetonitrile, 10 volumes of .a 13.6 g per 
litre solution of potassium dihydrogen phosphate and 
83 volumes of water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to cephalexin 
and cephradine is at least 4.0.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of Ci6Hi7N3O4S in the tablets.

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous cephalexin. If the tablets are 
dispersible, the label also states that the tablets should be 
dispersed in water immediately before use. z '

Cephaloridine

Cji)HI'jNjO/.S? : Mol. Wt, 415.5

Cephaloridine is (77?)-3-(l-pyridiniomethyl)-7-[(2-thienyl)- 
acetamido]-3-cephem-4-carboxyIate (a-form or 5 -form);

Cephaloridine contains riot less than 96.0 per cent and not 
more than 102.0 per cent of C19H17N3O4S2, calculated on the 
anhydrous .basis. ,

Category. Antibacterial.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2,4,6) 
Compare the spectrum with that obtained with cephaloridinz 
(ex-form) IPRS or cephaloridine (f-form) IPRS or with the 
reference spectrum of cephaloridine (a-form)’or cephaloridine (6 
-form).

B. Mix 20 mg with a few drops of an 80 per cent v/v solution of 
sulphuric acid containing 1 per cent v/v of nitric acid; a 
bluish-green colour is produced.

C. To a 0.5 per cent w/v solution add 1 ml of chloramine, 
solution and 2 ml of 0.1Msodium hydroxide', a dull red colour 
is produced which persists for 1 minute.

D. It gives the reactions of penicillins and cephalosporins 
(2.3.1).

Tests
Appearance of solution (2,4.1). Solution A is clear.

pH (2.4.24). 4.0 to 6.0, determined in a 10.0 per cent w/v solution 
(solution A) prepared by dissolving in carbon dioxide-free 
water, warming to 30° and cooling to 20°,

Specific optical rotation (2.4.22). 4*46.0° to 4-50.0°, determined 
at 25° in a-1.0 per cent w/v solution.

Light absorption. When examined in the range 230 nm to 
360 nm (2,4.7) a 0.0012 per cent w/v solution shows absorption 
maxima at about 240 nm and 255 nm; absorbance at the 
maximum at about 240 nm, 0.43 to'0.48. The ratio of the 
absorbance at the maximum at about 240 nm to that at about 
255 nm is not more than 1.10,

Pyridine. Dissolve about 25 mg in 10 ml of water and add 
2.5 ml of a buffer solution prepared by adjusting a 5 per cent 

. w/v solution Of disodium hydrogen phosphate to pH 6.0 with 
phosphoric acid and adding 1 per cent v/v of aniline. Add 
1.25 ml of a solution prepared by decolorising a 0.5 per cent 
v/v solution of bromine with potassium .cyanide solution, 
shaking and allowing to stand for .2 minutes, and sufficient 
water to produce 25 ml and allow to stand for 25 minutes, 
Measure the absorbance of the resulting solution at the 
maximum at about 462 nm, using as the blank a solution 
prepared in a similar manner but omitting the substance under 
examination (2.4.7). The absorbance is not more than that of a 
solution prepared by treating 2.5 ml of a 0.005 per cent w/v 
solution ofpyridine in a similar manner.

Sulphated ash (2.3.18), Not more than 0.2 per cent.
Water (2.3 .43). Not more than 0.5 per cent w/w (a-form) and 
not more than 3:0 per cent w/w (8-form), determined on 0.25 g. 
Use as the solvent a mixture of equal volumes of dehydrated 
methanol and dehydrated pyridine in place of methanol.
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Assay Weigh accurately about 60 mg and dissolve in sufficient 
* yj/erto produce 50.0 ml. Transfer 10.0 ml to a stoppered flask, 
add 5 ml of 7 sodium hydroxide and allow to stand for 20 
(^jnutes. Add 20 ml of a buffer solution containing 35.0 per cent 

of sodium acetate and 42.4 per cent v/v of glacial acetic 
•id 5 ml of I Af hydrochloric acid and 25.0 ml of 

q01 M iodine, close the flask with a wet stopper and allow to 
stand for 3 hours in a water-bath at 30°, protected from light. 
Titrate the excess of iodine with 0.02 Msodium thiosulphate

starch solution, added towards the end .of the titration, 
as indicator. To a further 10.0 ml of the solution add 20 ml of the 
buffer solution and 25.0 ml of 0.01 Miodine., allow to stand 
for 3 hours in a water-bath at 30°, protected from light. Titrate 
the excess of iodine with 0.02 Msodium thiosulphate using 
siarch solution, added towards the end of the titration, as 
indicator. The difference between the titrations represents the 
volume of 0.01 M iodine equivalent to the cephaloridine 
present. Calculate the content of C19Hi7N3O4S2 from the 
difference obtained by simultaneously carrying out the Assay 
using cephaloridine (b-form) IPRS instead of the substance 
under examination.

Cephaloridine intended for use in the manufacture of 
parenteral preparations complies with the following 
additional tests.

Pyrogens. Complies with the test for pyrogens (2.2.8), using 
not less than 50 mg per kg of the rabbit’s weight, dissolved in 
I ml of Water for injections.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from light and moisture in a refrigerator 
(8° to 15°). If the material is intended for use in the manufacture 
of parenteral preparations, the container should be sterile, 
tamper-evident and sealed so as to exclude micro-organisms.

Labelling. The label states (1) whether the contents are 
Cephaloridine (a-form) or Cephaloridine (8-form); (2) whether 
or not it is intended for use in the manufacture of injectable 
preparations.

Cephaloridine Injection
Cephaloridine Injection is a sterile material consisting of 
Cephaloridine with or without auxiliary substances: It is filled 
in a sealed container;

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of Water for Injections 
immediately before use.

^he constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). .

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer..

Cephaloridine Injection contains not less than 90.0 per cent 
and not more than 105.0 per cent of the stated amount of 
anhydrous cephaloridine, Ci^HpNaC^Sj.

Usual strengths. 250 mg; 500 mg; 1 g.

Description. A white or almost white, crystalline powder.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cephaloridine 
(a-form) IPRS or cephaloridine (b-form) IPRS or with the 
reference spectrum of cephaloridine (a-form) or cephaloridine 
(8-form).

B. Mix 20 mg with a few drops of an 80 per cent v/v solution of 
sulphuric acid containing ! per cent v/v of nitric acid; a 
bluish-green colour is produced.

C. To a 0.5 per cent w/v solution add 1 ml of chloramine 
solution and 2 ml of 0.1 Msodium hydroxide, a dull red colour 
is produced which persists for 1 minute.

D. It gives the reactions of penicillins and cephalosporins (2.3.1).

Tests
Appearance of solution. Solution A is clear (2.4.1).

pH (2.4.24). 4.0 to 6.0, determined in a 10.0 per cent w/v solution 
(solution A) prepared by dissolving in carbon dioxide-free 
water, warming to 30° and cooling to 20°.

Specific optical rotation (2.4.22). +46.0° to +50.0°, determined 
at 25° in a 1.0 per cent w/v solution. ,r.

Light absorption. When examined in the range 230 nm to 
360 nm (2.4.7) a 0.0012 per cent w/v solution shows absorption 
maxima at about 240 nm and 255 nm; absorbance at the 
maximum at about 240 nm, 0.43 to 0.48. The ratio of the 
absorbance at the maximum at about 240 nm to that at about 
255 nmis not more than 1.10.

Pyridine. Dissolve about 25 mg in 10 ml of water and add 
2.5 ml of a buffer solution prepared by adjusting a 5 per cent 
w/v solution of disodium hydrogen phosphate to pH 6.0 with 
phosphoric acid and adding 1 per cent v/v of aniline. Add 
1.25 ml bf a solution prepared by decolorising a 0.5 per cent 
v/v solution of bromine with potassium cyanide solution, 
shaking and allowing to stand for 2 minutes, and sufficient 
water to produce 25 ml and allow to stand for 25 minutes. 
Measure the absorbance of the resulting solution at the 
maximum at about 462 nm, using as the blank a solution
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prepared in a similar manner but omitting the substance under 
examination (2.4.7). The absorbance is not more than that of a 
solution prepared by treating 2.5 ml of a 0.005 per cent w/v 
solution ofpyridine in a similar manner. ...

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 0.5 per cent w/w (a-form) and not 
more than 3.0 per cent w/w (8-form), determined on 0.25 g. -Use 
as the solvent a mixture of equal volumes of dehydrated 
methanol and dehydrated pyridine in place of methanol. ' 

Assay. Determine the weight of the contents of 10 containers 
Weigh accurately a quantity of the mixed contents of th'e 
10 containers containing about 60 mg of cephaloridine arid 
dissolve in sufficient water to produce 50.0 ml. Transfer 
10.0 ml to a stoppered flask, add 5 ml of 7 Msodium hydroxide 
and allowto stand for 20 minutes. Add 20 ml of a buffer solution 
containing 35.0 per cent w/v of sodium acetate and 42.4 per 
cent v/v of glacial acetic acid, 5 ml of 1 Ad hydrochloric acid 
and 25.0 ml of 0.01Miodine, close the flask with a wet stopper 
and allow to stand for 3 hours in a water-bath at 30°, protected 
from light. Titrate the excess of iodine with 0.02 M sodium 
thiosulphate using starch solution, added towards the end 
ofthe titration, as indicator. To a further 10.0 ml ofthe solution 
add 20 ml of the buffer, solution and 25.0 ml of Q. 01 M iodine, 
allow to stand for 3 hours in a water-bath at 30% protected 
from light. Titrate the excess of iodine with 0.02 Msodium 
thiosulphate using starch solution, added towards the end of 
the titration, as indicator. The difference between the titrations 
represents the volume of 0.01 M iodine equivalent to the 
cephaloridine present. Calculate the content of C^HnNaO^Sj 

.from the difference obtained by simultaneously carrying-out 
the Assay using cephaloridine fr~form)' IPRS instead of the 
substance under examination.

Storage. Store protected from light and moisture at a 
temperature hot exceeding 30°.

Labelling. The label states (1) the weight of Cephaloridine 
contained in the sealed container; (2) whether the -contents 
are Cephaloridine (a-form) or Cephaloridine (6-form). ■

Cetirizine Hydrochloride
Cetirizine Dihydrochloride

Q^CIHCUHCl Mol.Wt. 461.8

Cetirizine Hydrochloride is [2-[4-[(4-chlorophetiv(1 
phenylmethyl]-l-piperazinyl]ethoxy]acetic acid dihydrg 
chloride.

Cetirizine Hydrochloride coritains not less than 99.0 percen* 
and not more than 101.0 per cent of QALjClNjO.^Htj 
calculated on the dried basis.

Category. Antihistaminic.
Description. A white or almost white powder.

Identification

Test B and C may be omitted if tests A.and D are carried out 
Tests A may be. omitted if test B, C and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with that obtained with cetirizine 
hydrochloride IPRS or with the reference spectrum of cetirizine 
hydrochloride.

B. Dissolve 20.0 mg in 50 ml of a 1.03 per cent w/v solution of 
hydrochloric acid and dilute to 100.0 ml with the same acid. 
Dilute 10.0 ml ofthe solution to 100.0 ml with the acid.
When examined in the range 210 nm to 350 nm (2.4.7), the 
resulting solution shows an absorption maximum at about 
231 nm. The specific absorbance at 231 nm is 359 to 381.
C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 1 volume of ammonia, 10 volumes 
of methanol and 90 volumes of dichloromethane.
Test solution. Dissolve 10 mg of the substance under 
examination in water and dilute to 5 ml with the same solvent.
Reference solution (a). Dissolve 10 mg of cetirizine 
hydrochloride IPRS in water and dilute to 5.0 ml with the 
same solvent.
Reference solution (b). Dissolve 10 mg of chlorphenamine 
maleate IPRS in, water .and dilute to 5.0 ml with the same 
solvent. To 1 ml of the solution add .1 ml of reference solution 
(a).
Apply to the plate 5 pl of each solution. After development, 
dry in a current of cold air and examine under ultraviolet light 
at 254 nm. The principal spot in the chromatogram obtained 
with the test solution corresponds to the principal spot in the 
chromatogram obtained with reference solution (a). The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows 2 clearly separated spots.

D. It gives reaction (A) of chlor ides (2.3.1).

Tests
Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water (solution A) is clear (2.4.1) and not mors 
intensely coloured than reference solution BYS7 (2.4.1)-

pH (2.4.24). 1.2 to 1.8, determined in solution A.
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delated substances. Determine by liquid chromatography 

(2.4.14)- ;
solution. Dissolve 20 mg of the substance under 

^ination in the mobile phase and dilute to 100.0 nil with the 
niobile'phase.

Reference solution (a). A solution containing 0.02 per cent 
-,;v each of, cetirizine dihydrochloride IPRS and {RS)-l-[(4- 
hloroyhenytyphenylmethyl]piperazine IPRS {cetirizine 

^purity A) in the mobile phase. Dilute 1.0 ml of the solution 
w j oo*0 ml with the mobile phase.

Reference solution (b). Dilute 2.0 ml of the test solution to 
50 0 ml with the mobile phase. Dilute 5.0 ml of the solution to 
100.0 ml with the mobilephase.

Chromatographic system
_ a stainless steel column 25 cm x 4.6 mm, packed with 

silica gel (5 pm),
- mobile phase: a mixture of 0.4 volume ofdilute sulphuric 

acid, 6.6 volumes of water and 93 volumes of 
acetonitrile, .

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm..
- injection volume: 20 pl.

inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to cetirizine and impurity A 
is not less than 2 and the tailing factor is not more than 2.0 for 
cetirizine peak.

Inject reference solution (b) and the test solution. Run the 
chromatogram for 3 times the retention time of cetirizine. In 
the chromatogram obtained with the. test solution, the area of 
any impurity peak is not more than 0.5 times the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of the areas of all such 
peaksis not more than 1.5 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (b) (0.3 
per cent). Ignore any peak with an area less than 0.25 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent). ■ .

Sulphated ash (2.3 . 18). Notmpre than 0.2 per cent.

Lesson drying (2.4.19). Not more than 0.5 per cent, determined 
°n 1.0 g by drying in an'oven at 100° to 105°.

Assay. Weigh accurately about 0.1 g, dissolve in 70 ml of a 
mixture of 30 volumes of wafer and 70 volumes of acetone. 
Titrate with. 0.1 M sodium hydroxide to the second point of 
lnflexion. Determine the end-point potentiometrically (2.4.25). 
Carry out a blank titration.

’ ml of 0.1 M sodium hydroxide is equivalent to 0.01539 g of 
C2iH37Cl3N2O3. ' '' '

borage. Store protected from light.

Cetirizine Syrup
Cetirizine Oral Liquid

Cetirizine Syrup contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of cetirizine 
hydrochloride C21H25CIN2O3,2HC1,

Usual strength. 5 mg per 5 ml.

Identification

In the Assay, the principal peak in thechromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 4.5 to 5.5.

Other tests. Comply with the tests stated under Oral Liquids, 

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture: 60 volumes of water and 40 volumes of 
acetonitrile.

Test solution. Weigh accurately a quantity of the syrup 
containing 5 mg of Cetirizine Hydrochloride, dissolve in 
100.0 ml of the solvent mixture and filter.

Reference solution: A 0:005 per cent w/v solution of cetirizine 
dihydrochloride IPRS in the solvent mixture.

Chromatographic system '
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane chemically bonded to porous silica (5 pm),
- mobilephase: a mixture of 40 volumes of acetonitrile 

■ and 60 volumes of 0.0025 M1 -heptane sulphonic acid 
prepared by dissolving 0.55 g of 1-heptane sulphonic 
acid sodium, in. 1000 ml of water, adjusted to. pH 3,5 with 
0.1 M sulphuric acid,

. - flow rate: 1 ml per minute,;
- spectrophotometer set at 210 nm,
- injection volume: 20 pl. ................

Inject the'reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject .the reference solution, and the test solution.

Determine the weight per ml (2.4.29) of the syrup and calculate 
the content of C2iH25ClN2O3,2HCl, weight in volume.

Storage. Store protected from light, at a temperature not 
exceeding 30°.
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Cetirizine Tablets
Cetirizine Hydrochloride Tablets

Cetirizine Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of cetirizine 
hydrochloride, C2IH25C1N2O3,2HC1.

Usual strengths. 10mg;20mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably , diluted with the 
dissolution medium if necessary, at the maximum at about 
230 nm (2.4.7). Calculate the content of C2iH25C1N2O3,2HC1 in 
the medium from the absorbance obtained from a solution of 
known concentration of cetirizine hydrochloride IPRS in the 
same medium.

Q. Not less than. 75 per cent of the stated amount of 
C21H25C1NA,2HC1.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 20 mg of Cetirizine Hydrochloride, 
add 50 ml of the mobile phase, mix and dilute to 100 ml with the 
mobile phase.

Reference solution (a). A solution containing 0.02 -per cent 
w/v, each of, cetirizine hydrochloride IPRS and (RS')-lf(4- 
chlorophenyl)phenylmethyl]piperazine IPRS (cetirizine 
impurity A) in the mobile phase. Dilute 1.0 ml of the solution 
to 100.0 ml with the mobile phase:

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
silica gel (5 pm),

- mobile phase: a mixtiire of 0.4 volume of dilute sulphuric 
acid, 6.6 volumes of water and 93. volumes, of 
acetonitrile. . .. --u

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

1822

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to cetirizine and cetin2jne 
impurity A is not less than 2.0 and the tailing factor.is not more 
than 2.0 for cetirizine peak.
Inject reference solution (b) and the test solution. Run 
chromatogram 3 times the retention time of cetirizine. In the 
chromatogram obtained with the test solution the area of any 
impurity peak is not more than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent) and the sum of the areas of all such peaks is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area 0.05 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.05 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay, using the following solution as the test solution. 
Test solution. Disperse 1 tablet in the mobile phase, mix and 
dilute to 100.0 ml with the mobile phase, filter. Dilute 5.0 ml of 
the solution to 10.0 ml with mobile phase.
Other tests. Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 25 mg of Cetirizine 
Hydrochloride, add the mobile phase, mix and dilute to 50.0 ml 
with the mobile phase, filter. Dilute 1.0 ml of the solution to 
10.0 ml with mobile phase.
Reference solution. A 0.05 per cent w/v solution of cetirizine 
hydrochloride IPRS in the mobile phase. Dilute 1.0 ml of the 
solution to 10.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: dissolve 0.19 g of heptane sulphonic acid 
sodium salt in 300 ml water add 700 ml acetonitrile^ 
mix. Adjust pH to 3.2 with 0.05 Msulphuric acid, filter, 

- flowrate: 1.2mlperminute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than. 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent- 
Inject the reference solution and the test solution.
Calculate the content of C21H25C1N2O3,2HCI in the tablets.
Storage. Store protected from moisture, at a temperature not 
exceeding 30°.
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Cetostearyl Alcohol
Cetostearyl Alcohol is a mixture of solid aliphatic alcohols 
'onsisting chiefly of stearyl and cetyl alcohols.

Cetostearyl Alcohol contains not less than 40.0 per cent of 
stearyl alcohol and sum of stearyl alcohol and cetyl alcohol is 
not less than 90.0 per cent.

Category* Pharmaceutical aid (ointment base).

Description. A white or pale yellow, wax like mass, plates, 
Hakes or granules.

Identification

In the Assay, the two principal peaks in the chromatogram 
obtained with the test solution corresponds to the principal 
peaks in the chromatogram obtained with the reference 
solution.

Tests
Melting range (2.4.21). 47°.to 56°, determined by Method II. 
Introduce the substance under, examination into the capillary 
tubes and allow to stand at 2° to 8° for 12 hours before carrying 
out the determination.

Appearance of solution. Dissolve 0.5 g in 20 ml of boiling 
ethanol (95 per cent). The solution is clear (2.4.1) and not 
more intensely coloured than reference solution BS6 (2.4.1).

Acid value (2.3.23). Not more than 1.0.

Hydroxyl value (2.3.27). 208 to 228.

Saponification value (2.3.37). Not more than 2.0.

Iodine value (2.3.28). Not more than 3.0, determined by Method 
B in a 8.0 per cent w/v solution in chloroform.

Hydrocarbons. Dissolve 2.0 g in 100 ml of light petroleum 
(40° to 60°), warming slightly if necessary, and transfer the 
solution to a column (25 cm x 10 mm) of anhydrous alumina 
which has been slurried with light petroleum (40° to 60°). 
Elute with two portions, each of 50 ml, of light petroleum 
(40P to 60°) into a flask, remove the light petroleum and dry at 
80°; the residue weighs not more than 30 mg.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Dissolve 0.1 g of the substance under 
lamination in 10 ml of theethanol (95per cent).

Reference solution. A solution containing 0.6 per cent w/v of 
eetyl alcohol IPRS and 0.4 per cent, w/v of stearyl alcohol 

in ethanol (95 per cent). Dilute 1.0 ml of the solution to. 10.0 
with the same solvent.

Chromatographic system

a capillary column 30 m x 0.32 mm packed with 
poly(dimethyl)siloxane(l pm),

temperature 
(°) 

150-250 
250

- temperature:
column time

(min) 
0-20

20-40
- Inlet port and detector at 250°,
- flame ionization detector,
- flow rate: 1ml per minute, using nitrogen as the carrier 

gas.

Inject 1 pl of the reference solution. The test is not valid unless 
the resolution between the peaks due to cetyl alcohol and 
stearyl alcohol is not less than 5.0.

Inject the test solution.

Calculate the content of cetyl alcohol, C16H34O and stearyl 
alcohol, Ci8H38O by area normalisation.

xCH3 Br 
n

Cetrimide

h3c3 \ 4
H3C—N„ 

. / 
h3c

Cetrimide consists of trimethyltetradecylammonium bromide 
(n = 11) with small amounts of trimethylhexadecylammonium 
bromide (n = 13) and trimethyldodecylammonium bromide 
(n-9). •

Cetrimide contains not less than 96.0 per cent and not more 
than 101.0 per cent of alkyltrimethylammonium bromides, 
calculated as Ci7H386rN (336.4) on the dried basis.

Category. Pharmaceuticalaid; bactericide.

Description. A white or creamy-white, voluminous, free- 
flowing powder.

Identification

A. To 10 ml of a 1 per cent w/v solution add 2 ml of potassium 
ferricyanide solution', a yellow precipitate is produced.

B. To 10 ml of a 1 per cent w/v solution add 2 ml of a 10 per cent 
w/v solution of sodium silicate', a white flocculent precipitate 
is produced.

C. To 10 ml of a 1 per cent w/v solution add 2 ml of dilute nitric 
acid', a yellow precipitate is produced. Filter and to the filtrate 
add 2 ml of dilute nitric acidand 1 ml oi'silver nitrate solution', 
a yellow precipitate is produced.

D. Dissolve 0.25 g in sufficient ethanol (95 per cent) to 
produce 25 ml. Absorbance of the resulting solution between 
260 nm and 280 nm (2.4.7) is not more than 0.05.
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Tests
Appearance of solution, A 2.0 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1).

Acidity or alkalinity. Dissolve 1.0 g in 50 ml of water and add 
2 drops of bromocresol purple solution. Not more than 0.1 ml 
of either 0.1 M hydrochloric acid or 0.1 M sodium hydroxide 
is required to change the colour of the solution.

Amine salts. Carry out the Assay described below using a 
further 25.0 ml of the original solution and 10 ml of 0.1 M 
hydrochloric acid instead of the. 0.1 M sodium hydroxide. 
The difference between the volume of .0.05 M. potassium 
iodate required in the titration and that required in the Assay 
is not more than 1.0 ml for each g of the substance used.

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Weigh accurately about 2.0 g and dissolve in sufficient 
water to produce 100.0 ml. Transfer 25.0 ml of the solution to 
a separator, add 25 ml of chloroform, 10 ml of 0.1 Msodium 
hydroxide and 10.0 ml of a freshly prepared 5.0 per cent w/v 
solution of potassium iodide. Shake well, allow to separate, 
and discard the chloroform layer. Shake the aqueous solution 
with three quantities, each of 10 ml, of chloroform and discard 
the. chlorofo rm solution. Add 40 ml of hydrochloric acid, 
allow to. cool and titrate with. Of 5 .M potassium.iodate until 
the deep .brown colour, is almost discharged. Add 2 ml .of 
chloroform and continue the titration, with shaking, until the 
chloroform layer no longer changes colour. Carry out a blank 
titration on a mixture of 20 ml of water, 10.0 ini of the freshly 
prepared potassium' iodide solution and 40 ml of hydrochloric 
acid. The difference between the titrations represents the 
amount of potassium iodate required.

1 ml of 0.05 Mpotassium iodate is equivalent to 0.03364 g.of 
Ci7H3gBrN.

Cetrimide Cream
Cetrimide 5 g

Cetostearyl Alcohol 50 g
Liquid Paraffin 500 g
Purified Water 1000 g

Melt the Cetostearyl Alcohol and heat with the Liquid Paraffin 
to about 60°. Dissolve the Cetrimide in sufficient Purified Water 
to produce about 450 g. Add the aqueous solution to the oily 
phase when both are at about 60° and ;mix. Stir gently until 
cool, add sufficient of the Purified Water to produce 1000 g 
andmix. . .

Cetrimide Cream contains not less than 88.0 per cent and not 
more than 106.0 per cent w/w of the stated amount of cetrimide 
CI7H38BiN. - ' ' ■■ ■■■■ ' ■- : -

Identification

Mix 1 g with 50 ml of water. The diluted cream complies with 
the following tests:

A. To 10 ml, add 2 ml of potassium ferricyanide solution; a 
yellow precipitate is produced.

B. Shake 3 ml of water with 1 ml of 1Msulphuric acid, 2 ml of 
chloroform and 0.5 ml of methyl orange solution. Add 2 ml of 
the diluted cream shake and allow to separate; a yellow colour 
develops in the chloroform layer.

Tests

Other tests. Comply with the tests stated under Creams.

Assay. Weigh a quantity of the cream containing 5 mg of 
Cetrimide add 10 ml of hot water and shake gently until 
dispersed. Add 5 ml of 7 Msulphuric acid, 20 ml of chloroform 
and 0.25 ml of dimethyl yellow solution and- titrate with 
0.001 M dioctyl sodium sulphosuccinate.

1 ml of 0.001 Mdioctyl sodium sulphosuccinate is equivalent 
to 0.0003364 g of C17H38BrN.

Labelling. The label states the strength as the percentage 
w/w of Cetrimide.

Cetrimide Emulsifying Ointment
Cetrimide Emulsifying Ointment, is an ointment containing 
cetrimide in a suitable base.

Cetrimide Emulsifying Ointment contains not less than 
2.5 per cent and hot more than 3.3 per cent w/w of the stated 
amount of cetrimide, Ct7H38BrN.

Tests

Other tests. Comply with the tests stated under Ointments.

Assay. To 0.3 gin a stoppered cylinder, add 10 ml of hot water 
arid shake until the solid is dispersed. Add 5 ml of 1 M 
sulphuric acid, 20 ml of chloroform and 1 ml of dimethyl 
yellow and or acet blue B solution and titrate with 0.001 M 
sodium dodecyl sulphate.

1 ml of0.001 ,M sodium dodecyl sulphate is equivalent to 
0.3364 mg of Ci7H38BrN. ‘
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Cetyl Alcohol
Palmityl Alcohol; 77-Hexadecyl Alcohol; 1-Hexadecanol

Cetyl Alcohol is a mixture of solid alcohols consisting mainly 
ofl -hexadecanol, C16H34O. .

Cetyl Alcohol contains not less than 95.0 percent of C16H34O.

Category. Pharmaceutical aid (stiffening, emulsifying and 
tablet coating agent).

Description. Awhite, unctuous mass, powder, flakes or granules.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to, the principal peak in the 
chromatogram obtained with reference solution (a).

Tests
Melting range (2.4.21). 46° to 52°, determined by Method IL 
Introduce the substance under examination into the capillary 
tubes and allow to stand at 2° to 8° for 12 hours before carrying 
out the determination. .
Appearance of solution. Dissolve 0.5 g in boiling ethanol 
(95percent)} cool and dilute to 20 ml with the same solvent. 
The resulting solution is clear (2.4:1) and not more intensely 
coloured thanreference solution BS6 (2.4.1).

Acid value (2.3.23). Not more than11.0.
Hydroxylvalue (2.3.27). 218 to 238.
Saponification value (2.3,37). Not more than 2.0.
Iodine value (2.3.28). Not more than 2.0, determined by Method 
B in a 8.0(per cent w/v solution in chloroform.

Assay. Determine by gas chromatography (2;4.13).
Test solution; Dissolve 0.1 g of the substance under 
examination in 10 ml of the ethanol (95 per cent).
Reference solution (a). Dissolve 50 mg of cetyl alcohol JPRS 
in 5.0 ml of the ethanol (95 per cent).

Reference solution (b). Dissolve 50 mg'of stearyl alcohol 
IPRS in 10.0 ini'of the ethanol (95 per cent).

Reference solution (c). Mix 1.0 ml, each of, reference solution 
(a) and (b)and dilute to 10.0 with the ethanol (95 per cent).
Chromatographic system

- a capillary column 30 m x 0.32 mm packed with 
poly(dimethyl)sildxane (1pm),

-' temperature: f ■
column time temperature

1 (min) - (°) ■ ■
. 0-20 -150-250

20-40 250..

CETYL PALMITATE

- inlet port and detector at 250°,
- flame ionization detector,
- flow rate: 1ml per minute, using nitrogen as the carrier 

gas.

Inject 1 pl of reference solution (c). The test is not valid unless 
the resolution between the peaks due to cetyl alcohol and 
stearyl alcohol is not less than 5.0.

Inject reference solution (a) and the test solution.

Calculate the content of cetyl alcohol, Cl6H34O.

Cetyl Palmitate

,C32H64O2 Mol. Wt. 480.9

Cetyl Palmitate is hexadecyl palmitate.

Cetyl Palmitate is a mixture of Ct4 to Ci8 esters of lauric acid 
(dodecanoic), myristic acid (tetradecanoic), palmitic acid 
(hexadecanoic) and stearic acid (octadecanoic) (Cetyl esters 
wax). .: .

Cetyl Palmitate contains not less than 10.0 per cent and not 
more than 20.0 per cent for cetyl palmitate 15; not less.than 
60.0 per cent and more than 70.0 per cent for cetyl palmitate 65 
and not less than 90.0 per cent for Cetyl palmitate 95.

Category. Pharmaceutical aid.

Description. A white or almost white, waxy plates, flakes or 
powder. ■ , ■

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with reference:solution'(a) and (b).

Tests
Appearance of solution. A 20.0 per cent w/v solution in 
dichloromethane', is not more intensely coloured than 
reference solution YS6 (2.4.1). -
Melting point (2.4.21). About 45° for Cetyl palmitate 15 and 
Cetyl palmitate 65 and about 52° for Cetyl palmitate 95.
Acid value (2.3.23). Notmore thah4:0. Dissolve 10 g in 50 ml of 
the. solvent mixture described by heating under reflux on a 
water-bath for 5 minutes.
Hydroxyl value (2.3.27). Notmore than 20.
Saponification value (2.3.37). 105 to 120. Heat under reflux for 
2 hours.
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Iodine value (2.3.28). Not more than 2.0.

Alkaline substances. Dissolve 2.0 g with gentle heating in a 
mixture of 1.5 m\ of ethanol (95 percent) and 3 ml Qi toluene. 
Add 0.05 ml ofa4per cent w/v solution of bromophenol blue 
in ethanol (95 per cent). Not more than 0.4 ml of 0.01 M 
hydrochloric acid is required to change the colour of the 
solution to yellow.

Nickel. Dissolve 10.0 g in sufficient water to produce 20 ml, 
add 3 ml of bromine water and 2 ml of a 20 per cent w/v 
solution of citric acid, mix and add 10 ml of 6 M ammonia and 
1 ml of a 1 per cent w/v solution of dimethylglyoxime in ethanol 
{95 per cent). Mix, dilute to 50 ml with water and allow to 
stand for 5 minutes; any colour produced is not more intense 
than that produced by treating in the same manner and at the 
same time 1.0 ml of nickel standard solution {10 ppm Ni) 
diluted to 20 ml with water (1 ppm).

Total ash (2.3.19). Not more than 0.2 per cent.

Water (2.3.43). Not more than 0.3 per cent w/w, determined on 
1.0 g using a mixture of equal volumes of anhydrous methanol 
and dichloromethane.

Assay. Determine by gas chromatography (2.4.13), using area 
normalization method. ■
Test solution: Dissolve 25 mg of the substance under 
examination in 25.0 ml of hexane.

Reference solution (a). Dissolve 25 mg of cetyl palmitate 95 
IPRS in 25.0 ml of hexane:

Reference solution (b). Dissolve 25 mg of cetyl palmitate 15 
7?S in 25.0 nil of hexane.

Chromatographic system
- a capillary column 10 m x 0.53 mm, packed with 

poly(dimethyl)siloxane (film thickness 2.65 pm),
- temperature:

columnl 00° to 300° @ 10° per minute, 
inlet port and detector 350°,

- a flame ionisation detector, ...
- flow rate: 6.5 ml per minute, using nitrogen as the carrier 

gas.

The relative retention time with reference to cetyl palmitate is 
about 9 minutes, for cetyl alcohol is about 0.3, for palmitic acid 
is about 0.4, for lauric .ester is about 0.8, for myristic ester is 
about 0.9 and for stearic ester is about 1.1
Inject 1 pl of reference solution (b). The test is not valid unless 
the resolution between the peaks due to cetyl palmitate and 
cetyl stearate is not less than 1.5. .
Inject 1 pl each of reference solution (a), (b) and the test 
solution.

Storage. Store protected from moisture, at a temperature not 
exceeding30°.

Labelling. The label states the type of cetyl palmitate.
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Activated Charcoal
Decolorising Charcoal . ? •

Activated Charcoal is obtained from vegetable matter by 
suitable carbonisation processes intended to confer a hrih 
adsorbing power.

Category. Adsorbent.

Description. A light, blackpowder, free from grittiness.

Identification
A. When heated to redness, bums slowly without flame.

B. Complies with the test for Adsorbing power.

Tests
Acidity or alkalinity. Boil 2.0 g with 40 ml of water for 5 minutes. 
Cool, restore to the original volume with carbon dioxide free 
water and filter, discarding the first 20 ml of the filtrate. To 
10 ml of the filtrate add 0.25 ml of bromothymol blue solution 
and 0.25 ml of 0.02 Msodium hydroxide. The solution is blue 
and not more than 0.75 ml of 0..02 M- hydrochloric acid is 
required to change the colour to yellow.:

Acid-soluble substances. Boil 1.0 gwithamixture of20 ml of water 
and 5 ml of hydrochloric acid for 5 minutes, filter whilst hot and 
collect the filtrate in a; previously:: weighed porcelain 
crucible, wash the residue with 10 ml of hot water, adding the 
washing to the filtrate. To the combined filtrate arid washing 
add 1 ml of hydrochloric acid, evaporate to.dryness and ignite 
gently to constant weight; the residue, weighs not more than 
30mg.

Ethanol-soluble substances. Boil 2.0 g with 50 ml of ethanol 
(95 per cent) under a reflux condenser for 10 minutes. Filter 
immediately, cool and adjust the volume to 50 ml with ethanol 
(95 per cent). The, filtrate is’not more intensely coloured than 
reference solution BYS6 or YS6 (2.4.1). Evaporate, 40 ml of the 
filtrate to dryness; the residue, after drying to constant weight 
at 105°, weighs not more than 8 mg.

Alkali-soluble coloured matter. Boil 0.25 g with 10 ml of 2 Msodium 
hydroxide for 1 minute, cool and filter; the filtrate, when diluted 
to 10 ml with water, is not.more intensely coloured than reference 
solution GYS4, (2.4.1).

Chlorides (2.3.12). Boil 3.0 g with 75 ml of waterfor 5 minutes, cool. 
Dilute to 100.0 ml with water and filter; 6.0 ml of the filtrate 
complies with the limit test for chlorides. (0.14 per cent).

Sulphates (2.3.17). 10.0 ml ofthe filtrate obtained in the test 
for Chloride complies with the limit test for sulphates 
(500ppm).
Sulphide. Heat 1.0gwithamixtureof20 ml ofwa/erand5 ml 
of 7 M hydrochloric acid to boiling; the fumes evolved do 
not turn lead acetate paper brown.
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Uncarbonised constituents. Boil 0.25 g with 10 ml of 7 Msodium 
^■Qxide for few seconds and filter; the filtrate is colourless. 

Copper. Determine by atomic absorption spectrophotometry 
(? 4 2), measuring at 325.0 nm using an air-acetylene flame and 

solution prepared in the following manner. Boil 2.0 g with 
50 ml of 2 M hydrochloric acid under a reflux condenser for 
1 hour. Filter, wash the filter with 2 M hydrochloric acid and 
evaporate the combined filtrate to dryness on a water-bath. 
Dissolve the residue in sufficient 0.1 M hydrochloric acid to 
produce 50.0 ml. Use copper solution AAS, suitably diluted 
with 0.1 M hydrochloric acid, for preparing the standard 
solution (25 ppm).

Reserve the solution for the tests for Lead and Zinc.

Lead. Determine by atomic absorption spectrophotometry 
(2.4.2), measuring at 283.3 nm or 217.0 nm using an air-acetylene 
flame. Use the solution prepared in the test for Copper as the 
test solution and lead solution AAS, suitably diluted with 
0.1 M hydrochloric acid, for preparing the standard solution 
(10 ppm).

Zinc. Determine by atomic absorption spectrophotometry 
(2.4.2), measuring at 214.0 nm using an air-acetylene flame. 
Use the solution prepared in the test for Copper as the test 
solution and zinc solution AAS, suitably diluted with 0.1 M 
hydrochloric acid, for preparing the standard solutions 
(25 ppm).

Sulphated ash (2.3.18). Not more than 5.0 per cent.

Loss on drying (2.4.19). Not more than 15.0 per cent, determined 
on 1,0 g by drying in an oven at 120° for 4 hours.

Adsorbing power. Not less than 40 per cent of its own weight 
of phenazone, calculated on the dried basis, determined by 
the following method. To 0.3 g add 25 ml of a freshly prepared 
1 per cent w/v solution of phenazorie, shake thoroughly for 
15 minutes, filter and discard the first 5 ml of the filtrate. To 
10 ml ofthe filtrate add 1 g ofpotassium bromide and 20 ml of 
2 Mhydrochloric acid'and titrate with 0.0167 Mpotassium 
bromate, using 0.1 ml of methyl red solution as indicator, until 
the colour changes from reddish pink to yellowish pink and 
titrate slowly towards the end of the titration (a ml). Repeat 
the titration using.10 ml ofthe phenazone solution beginning 
at the words “add 1 g..... titration” (b ml). Calculate the
percentage of phenazone adsorbed with reference to the dried 
substance using the expression 2.353 (a-b)/w where w is the 
weight, in g, of the substance under examination.

Microbial contamination (2.2.9). Total aerobic microbial count 
■s not more than 103 CFU per g. Total fungal count is not more 
than 102 CFU per g. 1 g is free from Escherichia coli and 10g 
is free from Salmonella and Shigella.

Storage. Store protected from moisture.

Chlorambucil

COOH

Ci4Hi9Cl2NO2 Mol. Wt. 304.2

Chlorambucil is 4-[4-bis(2-chloroethyl)amino] phenylbutyric 
acid.

Chlorambucil contains not less than 98.0 per cent and not 
more'than 101.0 per cent of C]4Hi9Cl2NO2, calculated on the 
anhydrous basis.

Category. Anticancer.

Description. Awhite, crystalline powder.

CA UTION — Chlorambucil must be handled with care; 
contact with the skin and inhalation of airborne particles 
must be avoided.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2:4.6/ 
Compare the spectrum with that obtained with chlorambucil 
IPRS or with the reference spectrum of chlorambucil.

B. Shake 0.4 g with lOnAof 2 Mhydrochloric acid and allow to 
stand for 30. minutes, shaking occasionally. Filter, wash the 
residue with two quantities, each of 10 ml, of water and add 
0.5 ml ofpotassium mercuri-iodide solution to 10 ml ofthe 
mixed filtrate and washings; a buff precipitate is produced. To a 
further 10 ml add 0.5 ml ofpotassium permanganate solution', 
the purple colour is immediately discharged.

C. Dissolve 50 mg in 5 ml of acetone and dilute to 10 ml with 
water. Add 0.05 ml of 2 M nitric acid and 0.2 ml of dilute silver 
nitrate solution', no opalescence is produced immediately. 
Heat on a water-bath; an opalescence'is produced.

Tests
Impurity G. Determine by liquid chromatography (2.4.14).

NOTE — The solutions are stable for 8 hours at room 
temperature or for 24 hours at 4° to 8° andprotect them from 
light.

Test solution. Dissolve 10 mg of the substance under 
examination in methanol and dilute to 20.0 ml with methanol.
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Reference solution. Dilute 1.0 ml of the test solution to 50.0 ml 
with the mobile phase. Dilute 2.0 ml ofthe solution to 10.0 ml 
with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

phenylsilane bonded to porous silica (5 pm),
— mobile phase: a mixture of 50 volumes of methanol and 

50 volumes of 1 per cent v/v solution of trifluoroacetic 
acid,

- flow rate: 1.8 ml per minute,
- spectrophotometer set at 260 nm, 
— injection volume: 20 pl.

The relative retention time with reference to chlorambucil 
(retention time is about 11 minutes) for 4-[2-[bis(2- 
chloroethyl)amino]phenyl]butanoic acid or 4-[3-[bis(2- 
chloroethyl)amino]phenyl]butanoic acid (chlorambucil 
impurity G) is about 1.2.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
The area of any peak due to chlorambucil impurity G is not 
more than the area of the principal peak in the chromatogram 
obtained with the reference solution (0.4 per cent).

Related substances. Determine by liquid chromatography 
(2.4.14),

NOTE—Prepare the solutions immediately before use and 
protect from light.

Solvent mixture. 10 volumes of 1.0 per cent w/v solution of 
hydrochloric acid and 90 volumes of acetonitrile.

Test solution. Dissolve 25 mg of the , substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution. Dilute 1.0 ml ofthe test solution to 100.0 
ml with the solvent mixture. Dilute 1.0 ml of the solution to 10.0 
ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 3.0 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm),

- mobile phase: A. 0.19 per cent w/v solution of 
ammonium acetate, adjusted to pH 3.9 with acetic acid, 

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 0.8 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 10 pl.

Chlorambucil impurity B1 0.5

Time 
(in min.) 

0

Mobile phase A 
(per cent v/v)

60

Mobile phase B 
(per cent v/v) 

40

5 60 40

15 10 90
25 10 90

26 60 40

30 60 40

Name Relative 
retention time

Chlorambucil (Retention time:about 12 minutes) 1.0

Chlorambucil impurity E1 2 1.4

14-[4~[(2-chIoroethyI)amino]phenyI]butanoic acid,

24-[4-[[2-[[4-[4-[bis(2-chloroethyl)amino]phenyl]butanoyl]oxy]ethyl] 
(2- chloroethyl)amino]phenyl]butanoic acid.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to chlorambucil impurity E is not more than 6 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.6 per cent), the area of any peak 
due to chlorambucil impurity B is.hot more than 4 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.4 per cent), the area of any other 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with the reference solution (0.1 
per cent) and the sum of the areas of all the secondary peaks 
is not more than 10 times the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.05 per cesnt).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 1.0 g-

Assay. Weigh accurately about 0.2 g, dissolve in 10 ml of 
acetone, add 10 ml of water and titrate with 0.1 M sodium 
hydroxide using dilute phenolphthalein solution as indicator 

1 ml of 0.1 Msodium hydroxide is equivalent to 0.03042 g of 
Ci4H19Cl2NO2." '

Storage. Store protected from light.
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Chlorambucil Tablets
Chlorambucil Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
chlorambucil, C14H19C12NO2. The tablets are coated.

Usual strengths. 2 mg; 5 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Dissolve one tablet as completely as possible 
in 10 ml of 0.1 Mhydrochloric acid, add 40 ml of acetonitrile 
and mix in an ultrasonic bath for 5 minutes. Add sufficient 
acetonitrile to produce a solution containing 0.002 per cent 
w/v of Chlorambucil. Filter the solution, preferably through a 
glass microfibre filter.paper (such, as Whatman GF/C), 
discarding the first 20 ml ofthe filtrate, and use the filtrate.

Reference solution. A 0,002 per cent w/v solution of 
chlorambucil IPRS in a mixture of 90 volumes of acetonitrile 
and 10 volumes of 0.1 M hydrochloric acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of acetonitrile 

and 40 volumes of 0.02 M potassium dihydrogen 
phosphate,

- flow rate: 2 ml per minute,
" spectrophotometer set at 254 nm,
~ injection volume: 20 pl.

Calculate the content of C14H19C12NO2 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Dissolve a quantity 
ofthe powder containing 10 mg of Chlorambucil in a mixture 
°f25 ml cd 0. IM hydrochloric acid and 100 ml of acetonitrile 
by mixing in ah ultrasonic bath for at least 10 minutes. Dilute to 
250.0 ml with acetonitrile and filter the solution, preferably 
trough a glass microfibre filter paper (such as Whatman GF/ 
Q, discarding the first 20 ml ofthe filtrate. Dilute 50,0 ml ofthe 

1 hate to 100.0 ml with a mixture of 90 volumes of acetonitrile 
and 10 volumes of 0.1 M hydrochloric acid.

Reference solution. A 0.002 per cent w/v solution of 
chlorambucil IPRS in a mixture of 90 volumes of acetonitrile 
and 10 volumes of 0.1 M hydrochloric acid.

Carry out the chromatographic procedure described under 
Uniformity of content.

Calculate the content of C^H^CljNCh in the tablets.

Chloramphenicol

ChH12C12N2O5 Mol. Wt. 323.1

Chloramphenicol is 2,2-dichloro-W[(17?,2/?)-2-hydroxy- 
l-hydroxymethyl-2-(4-nitrophenyl)ethyl]acetamide. It is 
produced by the growth of certain strains of Streptomyces 
venezuelae in a suitable medium, but is normally prepared 
by synthesis.

Chloramphenicol contains not less than 98.0 per cent and not 
more than 102.0 percent of CuHiiClaNjOs, calculated on the 
dried basis.

Category. Antibacterial.

Description. A white to greyish-white or yellowish-white, fine 
crystalline powder or fine-crystals, needles or elongated plates.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spocfcophotometry (2.4.6). 
Compare the spectrum with that obtained with 
chloramphenicol IPRS or with the reference spectrum of 
chloramphenicol,

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to that 
in the chromatogram obtained with reference solution (a).

C. Dissolve 10 mg in 1 ml of ethanol (50 per cent), add 3 ml of a 
1 per cent w/v solution of calcium chloride and 50 mg of zinc 
powder and heat on a water-bath for 10 minutes. Decant the 
clear supernatant liquid into a test-tube, add 0.1 g of anhydrous 
sodium acetate and 0.1 ml of benzoyl chloride, shake for 
1 minute and add 0.5 ml of a 10.5 per cent w/v solution offerric 
chloride hexahydrate and, if necessary, add sufficient dilute 
hydrochloric acid to produce a clear solution; a red-violet to 
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purple colour is produced. Repeat the test omitting the zinc 
powder; no red colour is produced.

D. Heat 50 mg with 2 ml of ethanolic potassium hydroxide 
solution in a covered test-tube on a water-bath for 15 minutes; 
the resulting solution gives the reactions of chlorides (2.3.1).

Tests

pH (2.4.24). 4.5 to 7.5, determined in a suspension prepared by 
shaking 50 mg with 10 ml of carbon dioxide-free water. ,

Specific optical rotation (2.4.22). +17.0° to +20.0°, determined 
in a 5.0 per cent w/v solution in ethanol.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 90 volumes of chloroform, 
10 volumes of methanol and 1 volume of water.

Test solution. Dissolve 1 gofthe substance under examination 
in 100 ml of acetone.

Reference solution (a). A 1 per cent w/v solution of 
chloramphenicol IPRS in acetone.

Reference solution (b). Dilute 0.5 ml of reference solution (a) 
to 100 ml with acetone.

Apply to the plate 1 pl and 20 pl of the test solution, T pl of 
reference solution (a) and 20 pl of reference solution (b). After 
development, dry the plate in air and examine under ultraviolet 
light at 254 nm. Any secondary spot in the chromatogram 
obtained with 20 pl of the test solution is not more intense 
than the spot in the chromatogram obtained with' reference 
solution (b).

Chlorides (2.3.12). To 2.0 g add 20 ml of water and 10 ml of 
nitric acid and shake for 5 minutes. Filter through a filter 
paper previously washed by filtering 5-ml quantities of water 
until 5 ml of the filtrate is no longer opalescent on addition of 
0,1 mlof nitric acid and 0.1 ml of a 4.25 per cent w/v solution 
of silver nitrate. The resulting filtrate complies with the limit 
test for chlorides (125 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per-cent

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. ■

Assay. Weigh accurately about 0.125 g and. dissolve in 
sufficient water to produce 250.0 ml. Dilute 10.0 ml with 
sufficient water to produce 250.0 ml. Measure the absorbance 
of the resulting solution at the maximum at about 278 nm (2.4.7).
Calculate the content of Cj11 I^CLNjCU taking 297 as the 
specific absorbance at 278 nm. . ' \

Chloramphenicol intended for use in the manufacture of 
parenteral preparations without a further process, for . the 

removal of bacterial endotoxins complies with the foil 
additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of chloramphenicol.

Chloramphenicol intended for use in the manufacture qf 
parenteral or ophthalmic preparations without a further 
sterilisation procedure complies with the following 
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from light and moisture.. If the material 
is intended for use in the manufacture of parenteral or 
ophthalmic preparations without a further appropriate 
procedure of sterilisation, the container should be sterile 
tamper-evident and sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of parenteral or ophthalmic 
preparations.

Chloramphenicol Capsules
Chloramphenicol Capsules contain not less than 92.5 percent 
and not more than 107:5 per cent of the-stated amount of 
chloramphenicol. CnH^CLNzOj.

Usual strengths. 250 mg; 500 mg. -

Identification

Suspend a quantity of the contents of the capsules containing 
about 1.25 g of Chloramphenicol in 60 ml ofwater and extract 
with two quantities, each of 20 ml, of light petroleum (60° to 
80°) or light petroleum (100° to 120°).'Wash the combined 
extracts with two quantities, each of 15 ml,, of water, add the 
washings to the aqueous layer, extract with four quantities, 
each of 50 ml, otether and remove the ether from the combined 
extracts and evaporate to dryness. The residue, after drying 
to constant weight at 105°, complies with the following tests. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with : that obtained with 
chloramphenicol IPRS or with the reference spectrum of 
chloramphenicol.

B. Heat 50 mg with 2 ml of ethanolic potassium hydroxide 
solution in a covered test-tube on a water-bath for 15 minutes; 
the resulting solution gives the reactions of chlorides (2.3.1)-

Tests
Specific optical rotation (2.4.22). H 7.0" to +20.0°, determined 
in a 5.0 per cent w/v solution in ethanol ofthe residue obtained 
in the test for Identification.
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Dissolution (2.5.2).

apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1Mhydrochloric acid,
Speed and time. 100 rpm and 3 0 minutes.

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not areater than 1.0 pm, rejecting the first 1 ml of the filtrate. 
Dilute 5.0 ml of the filtrate to 100.0 ml with the same solvent. 
Measure the absorbance of the resulting solution at the 
maximum at about 278 nm (2.4.7). Calculate the content of 
CnHi2Cl2N2Os taking 297 as the specific absorbance at 
278nm.

q. Not less than 85 per cent of the stated amount of 
cuh12ci2n2o5..
Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of 
20 capsules containing about 0.2 g of Chloramphenicol, 
dissolve in 800 ml of water, warming if necessary to effect 
solution and add sufficient water to produce 1000.0 ml. Dilute 
10.0 ml of the solution to 100.0 ml with water and. measure the 
absorbance of the resulting solution, at the maximum at about 
278 nm (2.4.7). Calculate the content of C iH12C12N2O5, taking 
297 as the specific absorbance at 278 nm.

Storage. Store protected from moisture.

Chloramphenicol Ear Drops
Chloramphenicol Ear Drops are a solution of Chloramphenicol 
in a suitable vehicle.

Chloramphenicol Ear Drops contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
chloramphenicol, CnH12Cl2N2O5.

Vsual strengths. 0.4 per cent w/v; 0.5 per cent w/v.

Identification
A, Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica GF254.

Mobile phase. A mixture of 1 volume of water, 10 volumes of 
methanol and 90 volumes of chloroform.

solution. Dilute a volume of the ear drops containing 
0’1 § of Chloramphenicol to 10 ml with ethanol (95 per cent). 

Reference solution. A 1.0 per cent w/v solution of 
chloramphenicol IPRS in ethanol (95 per cent). ■ ''' 

^PP.ly tb the plate 1 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 

ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

B. Dilute a volume of the ear drops containing 50 mg of 
Chloramphenicol to 10 ml with ethanol (50per cent). To 2 ml, 
add 4.5 ml of 1 M sulphuric acid and 50 mg of zinc powder 
and allow to stand for 10 minutes. Decant the supernatant 
liquid or filter if necessary. Cool the resulting solution in ice 
and add 0.5 ml of sodium nitrite solution and, after 2 minutes, 
1 g of urea followed by 1 ml of 2-naphthol solution and 2 ml 
of 10 Msodium hydroxide', a red colour is produced. Repeat 
the test omitting the zinc powder; no red colour is produced.

Tests

2-Amino-l-(4-nitrophenyl)propane-l,3“diol. Determine by 
liquid chromatography (2.4.14).

Test solution. Dilute a volume of the ear drops with the mobile 
phase to obtain a solution containing 0.05 per cent w/v of 
Chloramphenicol.

Reference solution (a). A 0.0025 per cent w/v solution, of 
2-amino-l-(4-nitrophenyl)propane-l,3-diol IPRS in the 
mobile phase.

Reference solution (b). A solution containing 0.005 per cent 
w/v, each of, chloramphenicolIPRS and 2-amino-l-(4- nitro- 
phenylfpropane-l ,3-diol IPRS in the mobile phase. ■

Use chromatographic system as described under Assay.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to 
chloramphenicol and 2-amino- 1 -(4-nitrophenyl)propane- 
1,3-diol is not less than 8.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the solution, the area of any 
peak corresponding to 2-amino-1-(4-nitrophenyl)-propane- 
1,3-diol is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(5.0 per cent).

Other tests. Comply with the tests stated under Ear Drops.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the ear drops containing 
25 mg of Chloramphenicol to 50 ml with water. Dilute 1.0 ml of 
the solution to 5.0 ml with the mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of 
chloramphenicol IPRS in water. Dilute 1.0 ml of the solution 
to 10.0ml with the mobile phase.

Reference solution (b). A solution containing 0.005 per cent 
w/v, each of, chloramphenicolIPRS and 2-amino-l-(4- nitro- 
phenyl)propane-l ,3-diol IPRS in the mobile phase.
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Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 1 .volume of glacial acetic 

acid, 15 volumes of acetonitrile and 85 volumes of 0.21. 
per cent w/v solution of sodium pentanesulphonate,

- flow rate: 2 ml per minute,
- spectrophotometer set.at 278 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to 
chloramphenicol and 2-amino- 1 -(4-nitrophenyl)propane~ 
1,3-diol is not less than 8.0.

Inject reference solution (a) and the test solution.

Calculate the content of C, 1H12C12N2O5 in the ear drops.

Storage. Store protected from light.

Chloramphenicol Eye Drops
Chloramphenicol Eye Drops are a sterile solution of 
Chloramphenicol in Purified water.

Chloramphenicol Eye Drops contain not less than 90.0 per 
cent and not more than 130.0 per cent ofthe stated amount of 
chloramphenicol, CnH!2Cl2N2O5.

Usual strength. 0.5 per cent w/v.

Identification

To a volume containing 50 mg of Chloramphenicol add 15 ml 
of water and extract with four quantities, each .of 25 ml, of 
ether. Combine the extracts and evaporate to dryness. The 
residue complies with the following tests. . .t . .

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 90 volumes of chloroform, 
10 volumes of methanol and 1 volume of water.

Test solution. Dissolve 0.1 g ofthe residue in sufficient ethanol 
(95 per cent) to produce 10 ml.

Reference solution. Dissolve 0.1 g of chloramphenicol IPRS 
in sufficient ethanol (95 per cent) to produce 10 ml.

Apply to the plate 1 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in a current of warm air,and 
examine under ultraviolet light at 254 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution. r -

B. Dissolve IQmginlvcAoiethanol (50per cent),:add4.5^ 
of 1Msulphuric acid and 50 mg of zinc powder and allow 
stand for 10 minutes. Decant the supernatant liquid or filter if 
necessary. Cool the resulting solution in ice and add 0.5. ml 
sodium nitrite solution and, after 2 minutes, 1 g of ureQ 
followed by 1 ml of 2-naphthol solution and 2 ml of IQ 
sodium hydroxide', a red colour is produced. Repeat the test 
omitting the zinc powder; no red colour is produced.

Tests

pH (2.4.24). 7.0 to 7.5.

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a suitable volume of the eye drops 
containing about 50 mg of chloramphenicol to 100.0 ml with 
the mobile phase. Dilute 5.0 ml ofthe solution to 25.0 ml with 
the mobilephase and filter through a .0.5 pm or finer porosity 
filter and use the clear filtrate.

Reference solution. A 0.01 per cent w/v solution of 
chloramphenicol IPRS in the mobile phase. Filter the solution 
through a 0.5 pm or finer porousity filter and use the clear 
filtrate.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of water, 

45 volumes of methanol and 0.1 volume of glacial acetic 
acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of CuHi2Ci2N2O5 in the eye drops.

Storage. Store in light resistant containers at a temperature 
not exceeding 30°.

Chloramphenicol Eye Ointment
Chloramphenicol Eye Ointment contains not less than 
90.0 per cent and not more than 120.0 per cent of the stated 
amount of chloramphenicol, CnHuCy^Os.

Usual strength. 1 per cent w/w.

Identification
Mix a quantity of the eye ointment containing 30 mg of 
Chloramphenicol with 10 ml of light petroleum (40° to 60 f
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ntrifoge anc^ discard the supernatant liquid. Repeat this 
Cfocedure using three quantities, each of 10 ml, of the same 
solvent Dry the residue in oven at 105°. The residue complies 
with the following tests.

4 Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
chloramphenicol IPRS or with the reference spectrum of 
chloramphenicol.

p Heat 50 mg with 2 ml of ethanolic potassium hydroxide 
solution in a covered test-tube on a water-bath for 15 minutes; 
the resulting solution gives the reactions of chlorides (2.3.1).

Tests

Other tests. Comply with the tests stated under Eye Ointments.

Assay. Determine by liquid chromatography (2.4.14).

Test 'solution. Transfer an accurately weighed quantity of the 
ointment, containing about 25 mg of Chloramphenicol, to a 
suitable conical flask, add 20 ml of cyclohexane, mix with the 
aid of ultrasound for about 2 minutes add 60 ml of methanol, 
and mix. Filter this mixture, collecting the filtrate in a 100-ml 
volumetric flask. Wash the filter with methanol, collecting the 
washings in the volumetric flask. Dilute with methanol to 
volume, and mix. Transfer 5Q.0 ml ofthe resulting solution to.a 
suitable round-bottom flask, and evaporate to dryness by 
rotating the flask under vacuum in a water-bath at 35°. Dissolve 
the residue in 50.0 ml of methanol. Transfer 10.0 ml ofthe 
resulting solution to a 25-ml volumetric flask, dilute with the 
mobile phase to volume, and mix. Filter a portion of the solution 
through a 0.5 pm or finer porosity filter, and use the clear 
filtrate.

Reference solution. A 0.01 per cent w/v solution of 
chloramphenicol IPRS in the mobile phase. Filter the solution 
through a 0.5 pm or finer porosity filter and use the clear 
filtrate.

Chromatographic system.
- a stainless steel column 25..cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of water, 

45 volumes of methanol and 0.1 volume of glacial acetic 
acid,

- flow rate: 1 .ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Inject the reference' solution and the test solution.

Calculate the content of CnHnCliNzOs in the eye ointment. 

Storage. Store at a temperature not exceeding 30°,

Chloramphenicol Palmitate

C27H42C13N2O6 Mol. Wt. 561.6

Chloramphenicol Palmitate is (2R, 3R)-2-(2,2-dichloro- 
acetamido)-3-hydroxy-3-(4-nitrophenyl)propyl 
hexadecanoate.

Chloramphenicol Palmitate contains not less than 97.0 per 
cent and not more than 103.0 per cent of C27H42C12N2O6, 
calculated on the dried basis.

Category. Antibacterial.

Description. A fine, white or almost white, unctuous powder.

Identification

A. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.003 per cent w/v solution in ethanol (95per cent) shows an 
absorption maximum at about 271 nm, about 0.53.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silanisedsilica gel H.

Mobile phase. A mixture of 70 volumes of ethanol (95 per 
cent) and 3 0 volumes of 10 per cent w/v solution of ammonium 
acetate.

Test solution. Dissolve 50 mg of the substance under 
examination in a mixture.of 1 ml of 1Msodium hydroxide and 
5 ml of acetone, allow to stand for 30 minutes and add 1.1 ml of 
1 M hydrochloric acid and 3 ml of acetone.

Reference solution (a). A 0.2 per cent w/v solution of 
chloramphenicol IPRS in acetone.

Reference solution (b). A 0.2 per cent w/v solution ofpalmitic 
acid, in acetone. ■

Reference solution (c). A 0.2 per cent w/v solution of the 
substance under examination in acetone.

Apply to the plate 4 pl of each solution. After development, 
dry the plate in air and spray with a solution containing 
0.02 per cent w/v of 2, 77dichlorofluorescein and 0.01 per cent 
w/v of rhodamine B in ethanol (95 per cent). Allow the plate 
to dry in air and examine under ultraviolet light at 254 nm. The 
chromatogram obtained, with the test solution shows three 
spots corresponding in position to the principal spots in 
chromatograms obtained with reference solution (a), (b) and (c).
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C. Dissolve 10 mgin4mlofe^a«oZ (95per cent) add 1 ml of 
1 M sulphuric acid and 50 mg of zinc powder and allow to 
stand for 10 minutes. Filter, cool the filtrate in ice and add 
0.5 ml of sodium nitrite solution and, after 2 minutes, 1 g of 
urea followed by 1 ml of 2-naphthol solution and 2 ml of 10 M 
sodium hydroxide', a red colour develops. Repeat the test 
omitting the zinc powder; no red colour is produced.

D. Heat 50 mg with 2 ml of ethanolic potassium hydroxide 
solution in a covered test-tube on a water-bath for 15 minutes; 
the resulting solution gives the reactions of chlorides (2.3.1).

Tests

Specific optical rotation (2.4.22), +21.0° to +25.0°, determined 
in a 5.0 per cent w/v solution in ethanol.

Free acid. Dissolve 1.0gbywarmingto35°in5 ml of a mixture 
of a equal volumes of ethanol (95 per cent) and ether and 
add 0.2 ml ofphenolphthalein solution', not more than 0.4 ml 
of 0.1 M sodium hydroxide is required to produce a pink 
colour persisting for 30 seconds.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of cyclohexane, 
40 volumes of chloroform and 10 volumes of methanol!

Test solution. Dissolve 1 gofthe substance under examination 
in 100.0 ml of acetone.

Reference solution. Dilute 2.0 ml of the test solution to 100.0 
ml with acetone..

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
Any secondary spot in the chromatogram obtained with the 
test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution,

Free chloramphenicol. Not more than 450 ppm, determined by 
the following method. Dissolve, with the aid of gentle heat, 
1.0 g in 80 ml of. xylene, cool and extract with three. successive 
quantities, each of 15 ml, of water, discard the xylene and dilute 
the combined aqueous extracts to 50 ml with water. Extract the 
solution with 10 ml of carbon tetrachloride, allow to separate, 
discard the carbon tetrachloride and centrifuge a portion of the 
aqueous solution. Measure the absorbance of the clear aqueous 
solution at the maximum at about 278 nm, using as the blank a 
solution obtained by repeating the procedure without the 
substance under examination; the absorbance of this blank 
solution must pot be greater than 0.05 (2.4.7). Calculate the content 
of free chloramphenicol, in ppm, from the expression 
(Ax 104)/5.96, where Ais the absorbance of the clear aqueous 
solution of the substance under examination.

Sulphated ash (2,3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined On 
1.0 g by drying in an oven .over phosphorus pentoxide at 80° 
at a pressure not exceeding 0.1 kPa for 3 hours.

Assay. Weigh accurately about 60 mg and dissolve in sufficient 
ethanol (95 per cent) to produce 100.0 ml. Dilute lO.Omlofthe 
solution to 200.0 ml with ethanol (95,per cent) and measure the 
absorbance of the resulting solution at the maximum at about 
271 nm (2.4.7). Calculate the content of C27H42C12N2O6 taking 
178 as the specific absorbance at 271 nm.

Storage. Store protected from light and moisture.

Chloramphenicol Oral Suspension
Chloramphenicol Palmitate Oral Suspension; 
Chloramphenicol Palmitate Mixture

Chloramphenicol Oral Suspension is a suspension of 
Chloramphenicol Palmitate in a suitable flavoured vehicle.

Chloramphenicol Oral Suspension contains not less than 
95.0 per cent and not.more than 115.0 per cent of the stated 
amount of chloramphenicol, C11H12CI2N2O5.

Usual strength. The equivalent of 125 mg of chloramphenicol 
per 5 ml. (175 mg of chloramphenicol palmitate is approximately 
equivalentto lOOmg of chloramphenicol).

Identification

Extract a quantity of the suspension containing about 7.5 mg 
of chloramphenicol with 10 ml of chloroform, and carefully 
evaporate the clear chloroform solution on a water-bath to 
dryness. Dissolve the residue in 250 ml of ethanol (95 per cent. 
When examined in the range 230 nm to 360 nm (2.4.7) the resulting 
solution shows an absorption maximum only at about 271 nm.

Tests

pH (2.4.24). 4.5 to 7.0.

Polymorph A. To a volume of the suspension containing 
0.125 g of chloramphenicol add 35 ml of wafer, mix, centrifuge 
for 40 minutes at not less than 18,000 fpm and discard the 
supernatant liquid. Wash the residue by adding 2 ml of water, 
triturating to form a paste, adding 18 ml of water, mixing 
thoroughly centrifuging and discarding the supernatant liquid. 
Wash the residue twice more in a similar manner, dry at 20° for 
16 hours at a pressure not exceeding 0.7 kPa and grind to a 
fine powder. Prepare a mull of the residue by triturating a small 
quantity with about twice its weight of liquid paraffin until a 
smooth creamy paste is obtained. Determine by infrared 
absorption spectrophotometry (2.4.6) oyer the range 7.70 cm 
to 910 cm-1 using conditions such that between 20 per cent 
and 30 per cent transmittance occurs at 810 cm-1 to 910 cm ■ 
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r neat the operation using a mull prepared with a standard 
mixture obtained by mixing together thoroughly 1 part by 

.■eioht of chloramphenicol palmitate polymorph AIPRS and 
9 parts by weight of chloramphenicol palmitate 
nonpofy. morph AIPRS. On each of the spectra, draw a straight 
base line between the minima occurring at about 880 cm 1 and 
790 cm"1 and using these base lines measure the heights of 
the peaks occuring at the maxima at about 858 cm1 and 
840 cm"1- In the spectrum obtained with preparation under 
examination, the ratio of the peak height at about 858 cm-1 to 
that at the maximum, at about 840 cm"1 is greater than the 
corresponding ratio in the spectrum obtained with the standard 
mixture.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Weigh accurately a quantity of the suspension 
containing about 0.125 g of chloramphenicol, add 10 ml of 
water and shake with four quantities, each of 20 ml, of 
chloroform, filtering each extract through cotton wool, 
previously washed with chloroform, into a 100-ml volumetric 
flask. Dilute to volume with chloroform and mix well. Dilute 
2.0 ml of the solution to 100.0 with ethanol (95 per cent) and 
measure the absorbance of. the'resulting solution at the 
maximum at about 271 nm using 1 ml of chloroform diluted to 
50 ml with ethanol (95 percent) as the blank (2.4.7). Calculate the 
content of chloramphenicol palmitate, CjvH^sCbNsOe, taking 
178 as the specific absorbance at 271 nm.

Determine the weight per ml of the suspension (2.4.29) and 
calculate the content of chloramphenicol, C11H12CI2N2O5, 
weight in volume using a factor of0.575 for the conversion of the 
content of chloramphenicol palmitate to chloramphenicol.

Storage. Store protected from light.

Labelling. The label states (1) the strength in terms of the 
equivalent amount of chloramphenicol; (2) that if the 
preparation is diluted, it must be used immediately after 
dilution.

Chloramphenicol Sodium Succinate

OH H Cl
/Nx

rf -T 'i "CiJI J 1 o
OsN -^ o .. :

,J O^^^epONa

CbHl3Cl2N2NaO8 ' ■. , ■ Mol. Wt 445.2

Chloramphenicol Sodium Succinate is a mixture of variable 
proportions of sodium. (27?,37?)-2-(2,2-dichloroacetamido)- 

3-hydroxy-3-(4-nitrophenyl)propyl succinate (3-isomer) and 
of sodium (17?,27?)-2-(2,2-dichloroacetamido)-3-hydroxy- 
1 -(4-nitrophenyl)propyl succinate (1 -isomer).

Chloramphenicol Sodium Succinate contains not less than 
98.0 per cent and not more than 102.0 per cent of 
C^HisCy^NaOg, calculated on the anhydrous basis.

Category. Antibacterial.

Description. A white or yellowish-white powder; hygroscopic.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 85 volumes of chloroform, 
14 volumes of methanol and 1 volume of 2 M acetic acid.

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of acetone.

Reference solution (a). A .1 per cent .w/v. solution of 
chloramphenicol sodium succinate IPRS in acetone.

Reference solution (b). A 1 per cent w/v solution of 
chloramphenicol IPRS in acetone.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
The two principal spots in the chromatogram obtained with 
the test solution are similar in position and size to those in the 
chromatogram obtained with reference solution.(a) and their 
positions are different from that of the principal spot in the 
chromatogram obtained with reference solution (b).

B. Dissolve 10 mg in 2 ml of ethanol (95 per cent), add 4.5 ml 
of 1 M sulphuric acid and 50 mg of zmc powder, allow to 
stand for 10 minutes and decant the supernatant liquid or 
filter, if necessary. Cool the resulting solution in ice and add 
0.5 ml of sodium nitrite solution and;, after 2 minutes, 1 g of 
urea followed by 1 ml of 2-naphthol solution and 2 ml of 10 M 
sodium hydroxide, a red colour develops. Repeat the test 
omitting the zinc powder; no red colour is produced.

C. To 5 ml of a 0; 1 per cent w/v solution add a few drops of 
silver nitrate solution', no precipitate is produced. Heat 50 mg 
with 2 ml of ethanolic potassium hydroxide solution on a 
water-bath for 15 minutes, add 50 mg of decolorising charcoal, 
shake and filter The filtrate when treated with silver nitrate 
solution, yields a curdy .precipitate: which is insoluble in nitric 
acidXwd soluble, after being well washed with water, in dilute 
ammonia solution from which it is reprecipitated on addition of 
nitric acid..

D. A 5 per cent-w/v.solution gives the reactions of sodium 
salts (2.3.1).
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Tests

pH (2.4.24). 6.4 to 7.0, determined in a 25.0 per cent w/v solution.

Specific optical rotation (2.4.22). + 5.0° to + 8.0c, determined 
in a 5.0 per cent w/v solution.

Free chloramphenicol. Determine by thin-layer chromato­
graphy (2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 90 volumes of chloroform, 
10 volumes of methanol and 1 volume of water.

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of acetone.

Reference solution. A 0.02 per cent w/v solution of 
chloramphenicol IFRS in acetone. .

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any spot corresponding to chloramphenicol in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution.

Water (2.3.43). Not more than 2.0 per cent, determined on 0.3 g.

Assay. Weigh accurately about 0.2 g and dissolve in sufficient 
waterto produce 500.0 ml; dilute 5.0 ml of the solution to 100.0 
ml with water and measure the absorbance of the resulting 
solution at the maximum at about 276 nm (2.4.7). Calculate the 
content of C; J [|5Cl2Nr2Na()s taking 220 as the specific 
absorbance at 276 nm.

Chloramphenicol. Sodium. Succinate intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of'bacterial 
endotoxins complies with' the'following additional 
requirement. ;

Bacterial endotoxins (2.2,3). Not more than 0.2 Endotoxin Unit per 
mg of chloramphenicol.

Chloramphenicol Sodium Succinate intended for use in the 
manufacture of parenteral preparations without a further 
sterilisation procedure complies, with the following 
additional requirement..

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from light and moisture. If the material 
is intended for use in the manufacture of parenteral 
preparations, the container should be sterile, tamper-evident 
and sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the material
is intended for use in the manufacture of parenteral their positions are different from that of .the principal spot in
preparations. the chromatogram obtained with reference solution (b).

Chloramphenicol Sodium Succinate 
Injection
Chloramphenicol Sodium Succinate Injection is a sterile 
material consisting of Chloramphenicol Sodium Succinate with 
or without excipients. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Inj ections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer. • - ,

Chloramphenicol Sodium Succinate Injection contains not less 
than 90.0 per cent and not more than 11070 per cent of the 
stated amount of chloramphenicol, Ci 1H12C12N2O5.

Usual strengths. The equivalent of 300 mg and 1 g of 
chloramphenicol. (140 mg of chloramphenicol sodium 
succinate is approximately equivalent to 100 mg of 
chloramphenicol).

Description. A white or yellowish-white powder; hygroscopic.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations (Powder 
for Injections) and with the following requirements.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with 5 ilica gel GF254.

Mobile phase. A mixture of 85 volumes, of chloroform, 
14 volumes of methanol and 1 volume of 2 M acetic acid.

Test solution. Dissolve a quantity of injection containing 0.1 
g of chloramphenicol sodium succinate in acetone and dilute 
to 10.0 ml with acetone.

Reference Solution (a). A 1 per cent w/v solution of 
chloramphenicol sodium succinate IPRS in acetone.

Reference solution (b). A 1 per cent w/v solution of 
chloramphenicol IPRS in acetone.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The two principal spots in the chromatogram obtained 
with the test solution are similar in position and size to those in 
the chromatogram obtained with reference solution (a) and 
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B Dissolve 10 mg in 2 ml of ethanol (95 per cent) add 4.5 mi of 
/ M sulphuric acid and 50 mg of zinc powder, allow to stand 
for 10 minutes and decant the supernatant liquid or'filter, if 
necessary. Cool the resulting solution in ice and add 0.5 ml of 
sodium nitrite solution and, after 2 minutes, 1 g of urea 
followed by .1 ml of 2-naphthol solution and 2 ml of 10 M 
sodium hydroxide-, a red colour develops. Repeat the test 
omitting the zinc powder; no red colour is produced.

C To 5 ml of a 0.1 per cent w/v solution add a few drops of 
silver nitrate solution', no precipitate is produced. Heat 50 mg 
with 2 ml of ethanolic potassium hydroxide solution on a 
water-bath for 15 minutes, add 50 mg of decolorising charcoal, 
shake and filter. The filtrate when treated with silver nitrate 
solution, yields a curdy precipitate which is insoluble in nitric 
acid but soluble, after being well washed with water, in dilute 
ammonia solution from which it is reprecipitated on addition of 
nitric acid. .

D. A 5 per cent w/v solution gives the reactions of sodium 
salts (2.3.1).

Tests

pH (2.4.24). 6.4 to 7.0, determined in a 25.0 per cent w/v solution.

Specific optical rotation (2.4.22). + 5.0° to + 8,0°, determined in a 
5.0 per cent w/v solution.

Free chloramphenicol. Determine by thin-layer chromato­
graphy (2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 90 volumes of chloroform, 
10 volumes of methanol and 1 volume of water.

Test solution. Dissolve a quantity of injection containing 
0.1 g of chloramphenicol sodium succinate in acetone and 
dilute to 10.0 ml with acetone.

Reference solution. A 0.02 per cent w/v solution of 
chloramphenicol IPRS in acetone.

Apply to the plate 10 pl of each solution.-After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
Any spot corresponding to chloramphenicol in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution. ■

Water (2.3.43). Not more than 2.0 per cent, determined on 
°-3g.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of chloramphenicol. ;
Assay. Determine the weight of the contents of 10 containers. 
Weigh accurately about 0.2 g of the mixed contents of the 
^0 containers and dissolve in sufficiehf water to produce 
500.0 ml; dilute 5.0 ml of the solution to 100.0 ml with water 
an<i measure the absorbance of the resulting solution at the 

maximum at about 276. nm (2.4.7). Calculate the content of 
C]5Hi5Cl2N2NaO8 taking 220 as the specific absorbance at 
276 nm. 1 mg of C!5H15Cl2N2NaO8 is equivalent to 0.7257 mg of 
CnHl2Cl2N2O5.

Storage. Store protected from light and moisture.

Labelling. The label states the quantity of Chloramphenicol 
Sodium Succinate in the sealed container in terms of the 
equivalent amount of chloramphenicol.

Chlorbutol
Chlorobutanol

OH 

h3c^^cci3 .1/2h2o 
ch3

C4H7C13O, % H2O Mol.Wt. 186.5

Chlorbutol is l,l,l-trichloro-2-methylpropan-2-ol 
hemihydrate.

Chlorbutol contains not less than 98.0 per cent and not more 
than 101.0 per cent of C4H7CI3O, calculated on the anhydrous 
basis.

Category. Pharmaceutical aid (antimicrobial preservative), 
analgesic; local anaesthetic.

Description. Colourless crystals or a white, crystalline powder; 
sublimes readily.

Identification

A. To 5 ml of a freshly prepared 0.5 per cent w/v solution add 
1 ml of 7 Msodium hydroxide and then, slowly, 2 ml of iodine 
solution-, a yellow precipitate of iodoform is produced.

B. Heat about 20 mg with 2 ml of 10 Msodium hydroxide and 
1 ml of pyridine on a water-bath and shake; the separated 
pyridine layer becomes red:

C. Warm gently about 20 mg with 5 ml of ammoniacal silver 
nitrate solution-, a black precipitate is produced.

Tests
Appearance of solution. A 50.0 per cent w/v solution in ethanol 
(95 per cent) is not,more opalescent than opalescence 
standard OS2 (2.4.1), and not more intensely coloured than 
reference solution BYS5 (2.4.1).

Acidity. Dissolve 2.0 g in 20 ml of ethanol (95 per cent), add 
0.1 ml of bromothymol, blue solution and titrate with 0.1 M 
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sodium hydroxide', not more than: 0.1 ml of 0.1 M sodium 
hydroxide is required to change the colour of the solution.

Chlorides (2.3.12). 0.5 g dissolved in 10 ml of
cent) complies with the limit test for chlorides (500 ppm). Use 
5 ml of ethanol (95 per cent) in place of 5 ml of water to 
prepare the standard.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 4.5 per cent to 6.0 per cent, determined on 
0.3 g.

Assay. Weigh accurately about 0.2 g and dissolve in 5 ml of 
ethanol (95 per cent). Add 5 ml of sodium hydroxide solution 
and boil under a reflux condenser for 15 minutes. Cool, dilute 
with 20 ml of water, add 5 ml of nitric acid, 1 ml of nitrobenzene 
and 50.0 ml of 0.1 M silver nitrate and shake vigorously for 
1 minute. Add 4 ml offerric ammonium sulphate solution and 
titrate the excess of silver nitrate with 0.1 M ammonium 
thiocyanate.

1 ml of 0.1 M silver nitrate is equivalent to 0.005917 g of 
C4H7C13O.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Chlorcyclizine Hydrochloride

C]8H2IC1N2JIC1 ■' j Mol. Wt. 337.3

Chlorcyclizine Hydrochloride is l"(4-chlorobenzhydryl)- 
4-methylpiperazine hydrochloride.

Chlorcyclizine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of the stated amount of 
C18H21CIN2iHCI, calculated on the dried basis.

Category. Antihistaminic. .. ..

Description. Awhite crystalline powder.

Identification

Test A may be omitted iftests'B, C and Dare carried out. Tests B 
and. C may be-omitted if tests A and D are carried out. 7 :

IP2022-

A. Determine by infrared absorption spectrophotometry (2.4$y 
Compare the spectrum with that obtained with chlorcyclizine 
hydrochloride IPRS or with the reference spectrum of 
chlorcyclizine hydrochloride.

B. Weigh accurately about 10 mg, dissolve in 100 ml of 0.5 per 
cent w/v of sulphuric acid. Dilute 10 ml of the solution to 100 ml 
with 0.5 per cent w/v sulphuric acid. When examined in the 
range 215 to 300 nm (2.4.7), exhibits maximum at about 231 nm, 
about 0.475 to 0.525.

C. In the test for Related substances, the principle spot in the 
chromatogram obtained with; test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a).

D. It gives the reactions of chlorides. (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1).

pH (2.4.24). 5.0 to 6.0, determined in a 1.0 percent w/v solution.

Related substance. Determine by thin layer chromatography 
(2.4.17). coating the plate with silica gel.

Mobile phase. A mixture of 85 volumes of dichloromethane, 
13 volumes of methanol and 2 volumes of strong ammonia 
solution. ' '

Test solution (a). A 2.0 per cent w/v solution of the substance 
under examination in methanol.

Test solution (b). A 0.1 per cent w/v solution of the substance 
under examination in methanol.

Reference solution (a). A 0.10 per cent w/v solution of 
chlorcyclizine hydrochloride IPRS in methanol:

Reference solution (b). A 0.01 per cent w/v solution of 
methylpiperzine IPRS in methanol.

Reference solution (c). A 0.004 per cent w/v solution of the 
substance under examination in1 methane.

Reference solution (d). A solution containing 0.10 per cent w/ 
v, each of, hydroxyzine hydrochlorideIPRSand chlorcyclizine 
hydrochloride IPRS in methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and expose to iodine vapours for 10 minutes. 
In the chromatogram obtained with test solution (a), any spot 
corresponding to methylpiperazine is not more intense than 
the spot in the chromatogram obtained with reference solution 
(b)(0.5 per cent). Any other secondary spot is not more intense 
than the, spot in the chromatogram, obtained with reference 
solution.(c).(0.2 per cent). The test.i(s not valid.unless the 
chromatogram obtained with reference solution (d) shows two 
clearly separated spots..

Sulphated ash (2.3.18). Not more than 0.1 per cent.
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on drying (2.4.19). Notmore than 1.0 per cent, determined on
I 0 g by drying in an oven at 130°.

Assay. Weigh accurately about 0.2 g, dissolve in 1 ml of 0.1 M 
i vdrochloric acid and add 50 ml of methanol. Titrate with 
0 1 M sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). Carry put a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03373 g of

Storage. Store protected from light and moisture. .

Chlordiazepoxide

C;6H:4C1N3O Mol. Wt. 299.8

Chlordiazepoxide is 7-chloro-2-methylamino-5-phenyl- 
37f-l,4-benzodiazepine4-oxide. .

Chlordiazepoxide contains not less than 99.0 per cent and.not 
more than 101.0 per cent of Ci6H14ClN3O, calculated on the 
dried basis.

Category.Anxiolytic. .

Description. Ah almost white to light yellow, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
chlordiazepoxide IPRS or with the reference spectrum df 
chlordiazepoxide.

B. When examined in the range 230 nm to 360 nm (2.4.7) a 
0.0005percent w/v solution prepared immediately before use 
ln subdued light in 0.1 M hydrochloric acid shows absorption 
Maxima at about 246 nm and 308 nm. Absorbance at the 
Maximum at about 246 nm, 0.56 to 0.60 and at the maximum at 
ab°M308nm,0.16to0.l7. "

C. Dissolve 0.2 g in 4 ml of hot dilute hydrochloric acid, heat 
at for 10 minute's, cool and filter. 2 ml of the filtrate gives 
(he reactions of primary aromatic amines(2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Use freshly prepared solutions and protected from 
light.

Test solution. Dissolve 20 mg of the substance under 
examination in 100.0 ml of the mobile phase.

Reference solution (a). Dilute 1.0 ml of the. test solution to 
100.0 ml with the mobile phase. Dilute 2.0 ml of the solution to 
10.0 ml with the mobile phase.

Reference solution (b). Dissolve 5 mg of chlordiazepoxide 
impurity A IPRS in the mobile phase, add 25.0 ml of the test 
solution and dilute to 100.0 ml with the mobile phase. Dilute 
2.0 ml of the solution to 50.0 ml with the mobile phase.

Reference solution (c). Dissolve 4 mg of aminochloro­
benzophenone in 100 ml of the mobile phase. Dilute 1.0 ml of 
the solution to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of acetonitrile 

and 50 volumes of water,
- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 10 pl.

The relative retention time with reference to chlordiazepoxide 
for 7-chloro-5-phenyl-1,3-dihydro-2H-1,4-benzodiazepin- 
2-one 4-oxide (chlordiazepoxide impurity A) is about 0.7; for 
6-chloro-2-(chloromethyl)-4-phenylquinazoline 3-oxide 
(chlordiazepoxide impurity B) is about 2.3; for aminochloro­
benzophenone (chlordiazepoxide impurity C) is about 3.9.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to chlordiazepoxide impurity 
A and chlordiazepoxide is not less than 5.0.

Inject reference solution (a), (c) and the test solution. Run the 
chromatogram 6 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to chlordiazepoxide impurities A 
and B, is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent), the area of any peak corresponding to chlordiazepoxide 
impurity Cis not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.2 per 
cent), the area of anymther secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the 
sum of areas of all the secondary peaks is not more than 2.5 
times the area of the principal peak in the chromatogram 
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obtained with reference solution (a) (0.5 per cent). Ignore any 
peak with an area less than 0.25 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 percent).

Heavy metals (2.3.13). 1.0. g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphatedash(2:3.18).Notmorethan0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.25 g and dissolve by heating, 
if necessary, in 80 ml of anhydrous glacial acetic acid. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.'

1 ml of 0.1 Mperchloric acid is.equivalent to 0.02998 g of 
C16H14C1N3O. • ' •

Storage. Store protected from light and moisture.

Chlordiazepoxide Tablets
Chlordiazepoxide Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
chlordiazepoxide, C16Hi4C1N3O.

Usual strengths. 5 mg; 10:mg; 25 mg.

Identification
A. Dilute 1 ml of the final solution obtained in the Assay to 
2 ml with 0.1 M hydrochloric acid. When examined in the 
range 230 nm to 360 nm (2.4.7) the resulting solution shows 
absorption maxima at about 246, nm and 308 nm.

B. To a quantity of the powdered tablets containing 0.2 g of 
Chlordiazepoxide add 4 ml of hot 2 M hydrochloric acid, heat 
at .100° for 10 minutes, cool and filter; 2 ml of the filtrate gives 
the reactions of primary aromatic amines (2.3.1).

Tests
Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium: 900 ml of gastric juice, artificial (without enzyme), 
Speed and time. 100 rpm for 30 minutes. ..

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate: Dilute a suitable volume of the filtrate 
with the medium, if necessary; Measure the absorbance of the 
resulting solution at the maximum at about 309 nm (2.4.7). 
Calculate the content of chlordiazepoxide, C16H i4C1N30 in the 
medium from the absorbance obtained from a solution of 
known concentration of chlordiazepoxide IPRS in the 
dissolution medium.

Q. Not less than 85 per cent of the stated amount of I
C16H14C1N3O. : ■ I

Related substances. Determine by thin-layer chromatography I 
(2.4.17), coating the plate with silica gelGF254. j

Mobile phase. A mixture of 85 volumes of chloroform I
14 volumes of methanol and 1 volume of strong ammonia | 
solution. |

■ . ■ I

Test solution. Shake a quantity of the powdered tablets I 
containing 0.1 g of Chlordiazepoxide with 10 ml of a mixture of I 
acetone containing 2 per cent v/v of strong ammonia solution I 
and 8 per cent v/v of water, allow to settle and use the clear |
supernatant liquid. t

Reference solution (a). Dilute 5.0 ml of the test solution to f 
100.0 ml with the same solvent mixture. I

Reference solution (b). Dilute 1.0 ml of the test solution to I 
100.0 ml with the same solvent mixture. |

Reference solution (c). A 0.01 per cent w/v solution of I 
2-amino-5-chlorobenzophenone. f

Apply to the plate 2 pl and 20 pl quantities of the test solution, { 
2 pl of each of reference solution (a) and (b) and 20 pl of | 
reference solution (c). After development, dry the plate in air and |
examine under ultraviolet light at 254 nm. Any secondary spot |
in the chromatogram obtained with 2 pl of the test solution is |
not more-intense than the spot in the chromatogram obtained | 
with reference solution (a) and not more than one such spot f 
is more intense than the spot in the chromatogram obtained |
with reference solution (b). Spray the plate with a freshly |
prepared 1 per cent w/v solution of sodium nitrite in 1 M | 
hydrochloric acid, dry it in a current of air and spray with a | 
0.4 per cent w/v solution of N-(J-naphthyl)ethylenediamine |
dihydrochloride in ethanol (95. per cent). Any. violet spot | 
corresponding to 2-amino-5-chlorobenzophenone in the | 
chromatogram obtained with 20 pl of the test solution is not । 
more intense than the spot in the chromatogram obtained । 
with reference solution (c). |

Uniformity of content. Complies with the .test stated under | 
Tablets. |

: L- . |
Powder one tablet, shake with 50 ml of 0.1. M hydrochloric । 
acid for 20 minutes and add sufficient 0.1 M hydrochloric | 
acid to produce 100.0 ml. Filter and dilute a suitable volume of | 
the filtrate containing 0.8 mg of Chlordiazepoxide with sufficient । 
0.1 M hydrochloric acid to produce 50.0 ml. Measure the | 
absorbance of the resulting solution at the maximum at about | 
308 nm (2i4.7). Calculate the content of Ci6Hi4C1N3O in the | 
tablet taking 327 as the specific absorbance at 308 nm. | 

Other tests. Comply with the tests stated under Tablets. | 

Assay. Weigh and powder-20 tablets. Disperse a quantity I 
the powder containing about 20 mg of Chlordiazepoxide and | 
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shake with 150 ml of 0.1 M hydrochloric acid for. 20 minutes. 
A.dd sufficient M hydrochloric acid to produce 250.0 ml 
ind filter. Dilute 10.0 ml of the filtrate to 50.0 ml with 0,1 M 
hydrochloric acid and measure the.absorbance of the resulting 
solution at the maximum at about 308 nm (2.4.7). Calculate the 
content of Ci6Hi4ClN3O taking 327 as the specific absorbance 
at30Snm.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Chlorhexidine Acetate
Chlorhexidine Diacetate

CnHsoCbN^,20^02 Mol. Wt. 625.6

Chlorhexidine Acetate is l,l’-(hexane-l,6-diyl)bis[5-(4- 
clilorophenyl)biguanide] diacetate.

Chlorhexidine Acetate contains, not less than 98.0 per cent 
and not more than 101.0 per cent of chlorhexidine diacetate, 

calculated on the dried basis.

Category. Antiseptic.

Description. A white or almost white, microcrystalline powder.

Identification
Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D maybe omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorhexidine 
acetate IPRS or with the reference spectrum of chlorhexidine 
acetate. . .

D- Dissolve about 5 mg in 5 ml of a warm 1.0 per cent w/v 
solution of cetr imide and add 1ml of strong sodium hydroxide 
solution and 1 ml of bromine water. A deep red colour is 
produced.

C- Dissolve 0.3 g in IQ ml of a mixture of equal volumes of 
ydrochloric acid and water. Add 40 ml of water, filter if 

necessary and cool in ice water. Make alkaline to titan yellow 
paper by adding dropwise and with stirring strong sodium 

hydroxide solution and add 1 ml in excess. Filter, wash the 
precipitate with water until the washings are free from alkali 
and recrystallise from alcohol (70per cent v/v). Dry at 100° to 
105°.Melting point (2,4:21). 132° to 136°.

D. It gives reaction (A) of acetates (2.3.1).

Tests

Chloroaniline. Dissolve 0.2 g of the substance under 
examination in 25 ml of water with shaking if necessary. Add 1 ml 
of hydrochloric acid and dilute to 30 ml with water. Add 
rapidly and with thorough mixing after each addition, 2.5 ml of 
dilute hydrochloric acid, 0.35 ml of sodium nitrite solution, 
2 ml of a 5.0 per cent w/v solution of ammonium sulphamate, 
5 ml of a 0.1 per cent w/v solution of naphthylethylenediamine 
dihydrochloride and 1 ml of alcohol, dilute to 50.0 ml with 
water and allow to stand for 30 minutes. Any reddish-blue 
colour in the solution is not more intense than that in a standard 
prepared at the same time in the same manner using a mixture 
of 10.0 ml of 0.001 per cent w/v solution of chloroaniline in 
dilute hydrochloric acid and 20 ml of dilute hydrochloric 
acid instead of the solution of the substance under examination 
(500 ppm).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.2 g of the substance under 
examination in 100.0 ml of the mobile phase.

Reference solution (a). A 0.15 per cent w/v solution of 
chlorhexidine acetate IPRS in the mobile phase.

Reference solution (b). Dilute 2.5 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (c) Dilute 2.0 ml of reference solution (b) to 
10.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 20 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: 2.0 g of sodium octanesulphonate in a 

mixture of 120 ml of glacial acetic acid, 270 ml of water 
and 73 0 ml of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl

Equilibrate the column with the mobile phase for at least 
1 hour. Adjust the sensitivity of the system so that the height 
of the principal peak in the chromatogram obtained with 
reference solution (b) is at least 50 per cent of the full scale of 
the recorder.

Inject the test solution and reference solution (a), (b) and (c). 
Record the chromatograms of reference solution (b) and (c) 
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until the peak due to chlorhexidine has been eluted and record 
the chromatogram of the test solution for six times the retention 
time of the peak due to chlorhexidine. In the chromatogram 
obtained with the test solution, the sum of the areas of all the 
peaks, other than the principal peak is not greater than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (2.5 per cent). Ignore any peak with a 
relative retention time of 0.25 or less with respect to the principal 
peak and any peak whose area is less than that of the principal 
peak in the chromatogram obtained with reference solution 
(c).

Loss on drying (2.4.19). Notmore than 3.5 percent, determined on 
1.0 g by drying in an oven at 105°.

Sulphated ash (2.3.18). Not more than 0.15 per cent.

Assay. Dissolve 0.14 g in 100 ml of anhydrous acetic acid and 
titrate with 0.1 M perchloric acid determining the end-point 
potentiometrically (2.4.25).

1 ml of 0.1 Mperchloric acid is equivalent to 0.01564 g of 
C26H3gCl2N10O4.

Chlorhexidine Gluconate Solution
Chlorhexidine Gluconate Solution is an aqueous solution of 
1,1 ’-hexamethylenebis [5-(4-chlorophenyl)biguanide] 
di gluconate.

Chlorhexidine Gluconate Solution contains not less than 
19.0 per cent w/v and not more than 21.0 per cent w/v of 
C22H30Cl2N10,2C6H12O7.

Category. Antiseptic.

Description. An almost colourless or pale yellowish, clear or 
slightly opalescent liquid.

Identification
Test A may be omitted if tests B, C andD are carried out. Tests C 
and D may be omitted if tests A and B are carried out

A. To 2 ml add 8.0 ml of water, cool in ice, add 5 M sodium 
hydroxide dropwise with stirring until the solution is slightly 
alkaline to titan yellow paper and add 2 ml in excess. Filter, 
wash the precipitate with water until the washings are free 
from alkali, dissolve it in about 25 ml of ethanol on. a boiling 
water-bath and heat until the volume is reduced to about 5 ml. 
Cool in ice, induce crystallisation, if necessary, by scratching 
the side of the vessel with a glass rod, filter and dry the crystals 
at 105°. Theresidue complies with the following test.
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorhexidine 
IPRS or with the reference spectrum of chlorhexidine. Examine 
the substance as a dispersion in potassium bromide IR 
without excessive grinding.

IP 2022

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of ethanol (95 per 
cent), 30 volumes of water, 10 volumes of strong ammonia 
solution and 10 volumes of ethyl acetate.

Test solution. Dilute 10 ml of the substance under examination 
to 50.0 ml with water.

Reference solution. A 2.5 per cent w/v solution of calcium 
gluconate IPRS in water.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 100° for 20 minutes, allowto 
cool, spray with a 5 per cent w/v solution of potassium 
dichromate in a 40 per cent w/w solution of sulphuric acid 
and allow to stand for 5 minutes. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference 
solution.

C. To 0.5 ml add 10 ml of water and 0.5 ml of cupric sulphate 
solution-, a white precipitate is produced which on boiling 
flocculates and changes to a pale purple colour.

D. To 0.05 ml add 5 ml of a 1 per cent w/v solution of cetrimide, 
1 ml of 10 Msodium hydroxide and 1 ml of bromine water; a 
deep red colour is produced.

Tests

pH (2.4.24). 5.5 to 7.0, determined in a solution obtained by 
diluting 5 ml to 100 ml.

Weight per ml (2.4.29). 1.06 g to 1.07 g.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating a 0.5-mm thick plate with a slurry consisting 
of 8 g of silica gel GF254 and 16 ml of water containing 1 g of 
sodium formate.

Mobile phase. A mixture of 50 volumes of chloroform, 
50 volumes of ethanol (95 per cent) and 7 volumes of formic 
acid.

Test solution. Dilute 1 ml of the substance under examination 
to 20 ml with 1.5 Macetic acid.

Apply to the plate, in the form of a band 4 cm wide, 20 pl of the 
test solution. After development, dry the plate in air and examine 
under ultraviolet light at 254 nm. Mark the area around each 
group of bands above and below the principal band, transfer 
quantitatively the enclosed areas of silica gel to a glass- 
stoppered tube, add 5.0 ml of methanol, shake for 15 minutes, 
centrifuge and measure the absorbance of the clear, supernatant 
liquid at the maximum at about 256 nm (2.4.7), using as the 
blank a solution prepared by heating in a similar manner 
equivalent-sized areas of silica gel removed from the coating 
adjacent to the areas previously removed. The absorbance is 
hoi more than that obtained with a solution prepared by 
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diluting 2 ml of the substance under examination with sufficient 
/ 5 M acetic acid to produce 10 ml and diluting 0.2 ml of the 
solution to 50 ml with methanol.
4-Chloroaniline. Not more than 0.25 per cent, calculated with 
reference to chlorhexidine solution at a nominal concentration 
of 20 per cent w/v, determined by thefolldwing method. Dilute 
9 0 ml to 100:0 with water. To 10.0 ml ofthe solution add 2.5 ml of 2 
\! hydrochloric acid arid dilute to 20 ml with Water. Add rapidly, 
with continuous mixing after each addition, 0.35 ml of sodium 
nitrite solution, 2 ml of a 5 per cent w/v solution of ammonium 
sulphamate and 5 ml of a 0.01 per cent w/v'solution of N-(l- 
naphthyl) ethylenediamine dihydrochloride: Add 

1 ml of ethanol (95 percent) and sufficient water to produce 
50 ml, mix and set aside for 30 minutes. Any reddish blue 
colour produced is not more intense than that produced by 
treating at the same time in the same manner a mixture of 
10.0 ml of 0.001 per cent w/v solution of' 4-chloroaniline in 
2 M hydrochloric acid and 10 ml of water in place of the 
dilution of the substance under examination.
Assay. Weigh accurately about 1.0 g and evaporate to a low 
bulk. Dissolve in 50 ml of anhydrous glacial acetic acid. 
Titrate with 0.1 Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.
1 ml of 0J Mperchloric acid As equivalent to 0.02244 g of 
CziHjoClzNjo^CgH 12O7.
Determine the weight per mi (2:4.29) and calculate the content 
of C22H30C12N10,2C6Hi2O7, weight in volume.

Storage. Store protected from light.

Chlorhexidine Hydrochloride
Chlorhexidine Dihydrochloride

, 2 HC1

CaH30CI2N10,2HCl Mol. Wt. 578.4

Chlorhexidine Hydrochloride is 1,1 '-(hexane- l,6-diyl)bis[5-(4r 
chlorophenyl)biguanide] dihydrochloride. .
Chlorhexidine Hydrochloride contains not less than 
8.0 per cent and not more than 101.0 per cent of chlorhexidine 

^hydrochloride, C^H3oCI2N10,2HC1 calculated on the dried basis.
Category. Antiseptic. .

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests B, C andD are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with, that obtained with chlorhexidine 
hydrochloride IPRS or with the reference spectrum of 
chlorhexidine hydrochloride.

B. Dissolve about 5 mg in 5 ml of a warm 1.0 per cent w/v 
solution of cetrimide and add 1 ml of strong sodium hydroxide 
solution and 1 ml of bromine water. A deep red colour is 
produced.

C. Dissolve 0.3 g in 10 ml of a mixture of equal volumes of 
hydrochloric acid and water. Add 40 ml of water, filter if 
necessary and cool in ice water. Make alkaline to titan yellow 
paper by adding dropwise arid with stirring strong sodium 
hydroxide solution and add 1 ml in excess. Filter, wash the 
precipitate with water until the washings are free from alkali 
and recrystallise from alcohol (70per cent v/v). Dry at 100° to 
105°. Melting point (2.4.21). 132°to 136°.

D. It gives reaction (a) of chlorides (2.3.1).

Tests
Chloroaniline. To 0.2 g of the substance under examination, 
add 1 ml of hydrochloric acid, dilute to 30 ml with water and 
shake until a clear solution is obtained. Add rapidly and with 
thorough mixing after each addition, 2.5 ml of dilute 
hydrochloric acid, 0.35 ml of sodium nitrite solution, 2 ml of 
a 5.0 per cent w/v solution of ammonium sulphamate, 5 ml of 
a 0.1 per cent w/v solution of naphthylethylenediamine 
dihydrochloride and 1 ml of alcohol, dilute to 50.0 ml with 
water and allow to stand for 30 minutes. Any reddish-blue 
colour in the solution is not more intense than that in a standard 
prepared at the same time and in the same manner using a 
mixture of 10.0 ml of a 0.001 per cent solution of chloroaniline 
in dilute hydrochloric acid and 20 ml of dilute hydrochloric 
acid instead ofthe solution of the substance under examination 
(500 ppm). .
Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Dissolve 0.2 g of the substance under 
examination in 100.0 ml of the mobile phase.

Reference solution (a). A 0.15 per cent w/v solution of 
chlorhexidine hydrochloride IPRS in the mobile phase.
Reference solution (b). Dilute 2.5 ml of the test solution to 
100.0 ml with the mobile phase.
Reference solution (c). Dilute 2.0 ml of reference solution (b) 
to 10.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.
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Chromatographic system-
- a stainless steel column 20 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: 2.0 g of sodium octanesulphonate in a 

mixture of 120 ml ofglacial acetic acid, 270 ml of water 
and 730 ml of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Equilibrate the column with the mobile phase for at least 
1 hour.

Inject reference solution (a), (b), (c) and the test solution. Record 
the chromatograms until the peak due to chlorhexidine has been 
eluted and record the chromatogram of the test solution for 
six. times the retention time ofthe peak due to chlorhexidine. In 
the chromatogram obtained with the test solution, the sum of 
the areas of all the peaks, other than the principal peak is not 
greater than the area ofthe principal peakin the chromatogram 
obtained with reference solution (b) (2.5 per cent). Ignore any 
peak with a relative retention time of 0.25 or less with respect 
to the principal peak and any peak whose area is less than that 
of the principal peak in the chromatogram obtained with 
reference solution (c).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°:

Assay. Dissolve 0.1 g in 5 ml of anhydrous formic.acid and 
add 70 ml of acetic anhydride. Titrate with 0.1 Mperchloric 
acid determining the end-point potentiometrically (2.4.25). .

1 ml of 0.1 Mperchloric acid is equivalent to 0.01446 g of 
C^ChNw.

Chlorhexidine Mouthwash
Chlorhexidine Mouthwash contains Chlorhexidine Gluconate 
Solution in a suitable flavoured and coloured vehicle.

Chlorhexidine Mouthwash contains not less than 95.0 per 
cent and not more than 105.0 per cent ofthe stated amount of 
chlorhexidine gluconate,C23H3oC12Nio2C6H1207.

Usual strengths. 0.2 per cent w/v; 0.4 per cent w/v; 0,5 per 
cent w/v; 4 per cent w/v; 20 per cent w/v.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution;

Tests

4-Chloroaniline. Not more than 0.3 per cent.

Determine by gas chromatography (2.4.13).

Test solution (a). Dilute a volume ofthe. mouthwash containing 
25 mg of chlorhexidine gluconate to 50 ml with water, shake 
with 20 ml of a mixture of 20 . volumes of ether and 
80 volumes of hexane and 5. ml of. 0.6 Msodium hydrogen 
carbonate solution, allow to separate and discard the aqueous 
layer. Shake the organic layer with anhydrous sodium sulphate 
and filter through silica treated filter paper (Whatman IPS is 
suitable), add 100 pl. of heptafluorobutyric anhydride and 
shake for 30 seconds. Allow the solution to stand for 2 minutes 
add 5 ml of 0.6 Msodium hydrogen carbonate solution, shake 
allow to separate and use the upper layer.

Test solution (b). Dilute a volume ofthe mouthwash containing 
25 mg of chlorhexidine gluconate to 50 ml with water, add 2 ml 
of reference solution (a), shake with 20 'ml of a mixture of 
20 volumes of ether and 80 volumes of hexane and 5 ml of 
0.6 Msodium hydrogen carbonate solution allow to separate 
and discard the aqueous layer. Shake the organic layer with 
anhydrous sodium sulphate and filter through silica treated 
filter paper (Whatman IPS is suitable), add 100 pl of 
heptafluorobutyric anhydride and shake for 30 seconds. Allow 
the solution to. stand for 2 minutes, add 5 ml of 0.6 Msodium 
hydrogen carbonate, solution, shake, allow to separate and 
use the upper layer.

Reference solution (a). Dissolve 80 mg of 2,6-dimethylamlme 
(internal standard) in 1.0 ml of IM hydrochloric acid with the 
aid of ultrasound, add sufficient water to produce 100.0 ml 
and dilute 1.0 volume ofthe solution to 100.0 volumes with 
0.01M hydrochloric acid .

Reference solution (b). Prepare a series of reference solutions 
in the following manner. Dissolve 25 mg of 4-chloroaniline in 
1 ml of 1M hydrochloric acid with the aid of ultrasound, add 
sufficient water to produce 200 ml and dilute 1 volume to 
10 volumes with the same solvent. To separate 0,2,4,6 and 
8 ml volumes of the solution (containing 0, 25, 50, 75 and 
100 pg of 4-chloroaniline) add 2 ml of reference solution (a) 
and sufficient water to produce 50 ml, shake with 20 ml of a 
mixture of20 volumes of errand 80 volumes of hexane 
5 ml of 0.6M sodium hydrogen carbonate solution allow to 
separate and discard the aqueous layer. Shake the organic 
layer with anhydrous sodium sulphate and filter through silica 
treated filter paper (Whatman IPS is suitable), add 100 pl of 
heptafluorobutyric anhydride and shake for 30 seconds. Allow 
the solution to stand for 2 minutes, add 5 ml of 0.6 Msodium 
hydrogen carbonate solution, shake, allow to separate and 

use the upper layer.
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Chromatographic system
a glass column 1.5 m x 4.0 mm, packed with acid-washed, 
silanised diatomaceous support coated with 15 per cent 
iy/w cyanopropylmetylphenyl methyl silicon fluid (Such 
asOV-225),

- temperature: 
column at 190°, 
inlet port at 200° and detector at 270°, 

- electron capture detector,
_ flow rate: 50 ml per minute using nitrogen as the carrier 

gas.

Inject 1 pl the reference solutions and construct a calibration 
curve ofthe concentration of 4-chloroaniline against the ratio 
ofthe area of the peak corresponding to 4-chloroaniline to the 
area ofthe peak corresponding to reference solution (a).

Inject 1 pl test solution (b). Determine the ratio ofthe area of 
any peak corresponding to 4-chlbroaniline to the area of the 
peak corresponding to reference solution (a) and hence 
calculate the content of 4-chloroaniline in the mouthwash with 
respect to the labelled content of chlorhexidine gluconate.

Assay, Determine by liquid chromatography (2.4.14).

Test solution. Dilute a quantity of mouthwash with the mobile 
phase to obtain a solution containing 0.01 per cent w/v of 
chlorhexidine gluconate.

Reference solution. A 0.008 per cent w/v solution of 
chlorhexidine acetate IPRS in the mobile phase. .

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: dissolve 2.0 g of sodium octane­

sulphonate in a mixture of 120 volumes of glacial acetic 
acid, 270 volumes of -water and 730 volumes of 
methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Equillibrate the column atleast for 1 hour.

Inject the reference solution. The test .is not valid unless, the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content bf C22H3oCl2N10,2C6H1207 in the 
mouthwash. . . -

I nig of chlorhexidine acetate is equivalent to 1,435 mg of 
C^H3oCI,N:0,2C6Hl207. ■ :

Storage. Store protected from light. , •

CHLOROCRESOL

Chlorinated Lime
Ca(ClO)2 Mol. Wt. 143.0

Chlorinated Lime contains not less than 30 per cent w/w of 
available chlorine.

Category. Disinfectant.

Description. An off white powder.

Identification

A. Evolves chlorine copiously on the addition of 2 M 
hydrochloric acid.

B. When shaken with water and filtered, the filtrate gives 
reaction (C) of calcium salts and reaction (A) of chlorides 
(2.3.1).

Test

Assay. Triturate 4 g of substance under examination with small 
quantities of water and dilute to 1000 ml with water, mix 
thoroughly. Mix 100 ml of the resulting suspension with a 
solution containing 3 g of potassium iodide in 100 ml of 
water, acidify with 5 ml of 6 M acetic acid and titrate the 
liberated iodine with 0.1 M sodium thiosulphate, using 1 ml 
of starch solution added towards the end of titrations as an 
indicator.

1.0 ml of 0. IM sodium thiosulphate is equivalent to 0.003545 
g of available chlorine.

Storage, Store protected from moisture.

Chlorocresol

GILC1O Mol. Wt. 142.6

Chlorocresol is 4-chloro-3-methylphenol.

Chlorocresol contains not less than 98.0 per cent and not 
more than 101.0 per cent of C7H7C1O.

Category. Antiseptic; pharmaceutical aid (antimicrobial 
preservative). '

Description. Colourless or almost colourless crystals or a 
white, crystalline powder; volatile in steam.
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Identification

A. To a saturated solution in water add one drop of ferric 
chloride test solution', a bluish colour is produced.

B.To 0.1 g add 0.2 ml of benzoyl chloride and 0.5 ml of 2 M 
sodium hydroxide. Shake vigorously until a white precipitate 
is produced, add 5 ml of water and filter. The melting range of 
the residue, after crystallisation from methanol and drying at 
70°,is 85°to 88° (2.4.21).

Tests

Appearance of solution. A 5.0 per cent w/v solution in ethanol 
(95per cent) is clear (2.4.1) and not more intensely coloured 
than reference solutionBYS6 (2.4.1).

Acidity or alkalinity. To 10 ml of a 5.0 per cent w/v solution 
add 0.1 ml of methyl red solution. The solution is orange or 
red and not more than 0.2 ml of 0.01 M sodium hydroxide is 
required to change the colour of the solution to yellow.

Related substances. Determine by gas chromatography 
(2.4.13).

Test solution. A 1.0 per cent w/v solution of the substance 
under examination in acetone.

Chromatographic system
- a glass column 1.8 m x 3.5 mm, packed with silahised 

diatomaceous support (80 to 120 mesh) impregnated
; with 3 to 5 per cent w/w of phenyl methyl silicone fluid 

(50 per cent phenyl) (Such as OV-17),
- temperature: 

column,125°, 
inlet port. 210°, 
detector. 230°,

- flow rate: 30 ml per minute using nitrogen as the carrier 
gas.

Allow the chromatography to proceed for three times the 
retention time of chlorocresol (about 8 minutes).

Inject 1 p.1 the test solution. The sum of the areas of all 
secondary peaks in the chromatogram is not greater than 1.0 
per cent of the total area of the peaks.

Non-volatile matter. Not more than 0.1 per cent, determined 
on 2.0 g by volatilising on a water-bath and drying at 105°.

Assay. Weigh accurately about 70 mg, dissolve in 30 ml of 
glacial acetic acid, add 25.0 ml of 0.0167 M potassium 
bromate, 20.0 ml of a 15 per cent w/v solution of potassiurh 
bromide and 10 ml of hydrochloric acid. Stopper the flask 
and allow to stand in the dark for 15 minutes, shaking 
occasionally. Add 1 g ofpotassium iodide arid 100 ml of water. 
Titrate with 0.1 M sodium thiosulphate, shaking vigorously 
and using starcA solution, added towards the end of the 
titration, as indicator. Repeat the procedure without the 

•1:846

substance under examination. The difference between, the 
titrations represents the, amount of potassium bromate 
required.

1 ml of 0.0167 Mpotassium bromate is equivalent to 
0.003565 g of C7H7C1O.

Storage. Store protected from light and moisture.

Chloroform

ci
C| <

Cl

CHCL Mol. Wt. 119.4

Chloroform is trichloromethane to which either 1.0 per cent to 
2.0 per cent v/v of ethanol or 50 mg per litre.of amylene has 
been added.

Category. Pharmaceutical aid (solvent and antimicrobial 
preservative).

Description. A colourless, volatile liquid.

NOTE — Care should be taken not to vaporise chloroform in 
the presence of aflame because of the pro,duction of harmful 
gases.

Identification

Test A may be omitted if tests B and Care carried out. Tests B 
and C may be omitted if test A is carried out. ■ '

A. Shake with an equal volume of water and dry with 
anhydrous; sodium sulphate. Determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with chloroform IPRS or the spectrum with the 
reference spectrum of chloroform.:

B. Non-flammable. The vapour introduced into a Bunsen flame 
produces a green colour and gives rise to noxious vapours 
having a characteristic odour.

C. Warm 0.5 ml with 0.05 ml of aniline and 1 ml of 5 Msodium 
hydroxide. The characteristic odour of phenyl isocyanide is 
produced.

Tests

Weight per ml (2.4.29). 1.474 g to 1.478 g.
Boiling range (2.4.8). Not more than 5.0 per cent v/v distils 
below 60° and the remainder distils between 60° and 62°.
Acidity or alkalinity. Shake 10 ml with20 ml of freshly boiled and 
cooled water for 3 minutes and allow to separate. To 5 ml ofthe 
aqueous layer (solution A) add 0; 1 ml of litmus solution; the 
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,o|ollr produced is similar to that produced on adding 0.1 ml of 
Furuis solution to 5 ml of freshly boiled and cooled water.

Chlorides. To 5 ml of solution A add 5 ml of water and 0.2 ml of 
silver nitrate solution; the solution is clear.

free chlorine. To 10 ml of solution A add 1 ml of cadmium 
iodide solution and 2 drops of starch solution; no blue colour 
j5 produced.

Xldehyde. Shake 5 ml with 5 ml of water and 0.2 ml of alkaline 
potassium mercuri-iodide solution in a stoppered bottle and 
set aside in the dark for 15 minutes; not more than a pale 
yellow colour is produced.

Foreign chlorine compounds. Shake 20 ml with 10 ml of 
sulphuric acid in a stoppered flask for 5 minutes, allow to 
stand in the dark for 30 minutes and discard the acid layer. 
Shake 15 ml of the chloroform layer with 3.0 ml of water in a 
stoppered flask for 3 minutes and allow to separate. To 
the aqueous layer add 0.2 ml of silver nitrate solution 
and set aside in the dark for 5 minutes; no opalescence is 
produced. .

Related substances. Determine by gas chromatography 
(2,4.13).

Test solution (a). A solution containing 0.2 per cent v/v of 
carbon tetrachloride, 0.2 per cent v/v of 1,1,1 -trichloroethane 
(internal standard), 0.2 per cent v/v of dichloromethane, 
0.2 per cent v/v of ethanol, 0.5 per cent v/v of 
bromochloromethane and 0.2 -per cent v/v of the substance 
under examination in 1-propanol.

Test solution (b). The substance under examination.

Reference solution (a). A solution containing 0.2 per cent v/v 
ofthe internal standard in the substance under examination.

Reference solution (b). 1-propanol.

Chromatographic system
- a glass column 4 m x 3 mm, packed with acid-washed 

kieselguhr (60 to 100 mesh) coated with 15 per cent w/w 
of di-2-cyanoethyl ether,

~ temperature:
coluinn.40°,
inlet port and detector. 100°,

- flow rate: 30 ml per minute, using nitrogen as the carrier 
gas.
inject 0.1 pl of each solution.

The test is not valid unless the column efficiency, determined 
llS)ng the chloroform peak in the chromatogram obtained with 
lest solution (a), is greater than 700 plates per metre and the 
t0&l number of plates is greater than 2,500.

!n chromatogram obtained with test solution (a) the peaks, 
m order of emergence, are due to carbon tetrachloride, 

1,1,1-trichloro ethane, dichloromethane, chloroform, ethanol, 
bromochloromethane and 1-propanol (solvent).

Using the chromatogram obtained with reference solution (b) 
make any corrections due to the contribution of secondary 
peaks from the solvent to the peaks in the chromatogram 
obtained with test solution (a).

In the chromatogram obtained with reference solution (a), the 
ratio of the areas of any peaks due to carbon tetrachloride, 
dichloromethane and bromochloromethane to the area of the 
peak due to the internal standard is not more than the 
corresponding ratios in the chromatogram obtained with test 
solution (a) and the ratio ofthe area of any other secondary 
peak that elutes prior to the solvent peak, except for the peak 
corresponding to ethanol, to the area of the peak due to the 
internal standard is not more than the ratio of the area of the 
peak due to chloroform to the area of the peak due to the 
internal standard in the chromatogram obtained with test 
solution (a).

Calculate the content of each of the specified impurities and 
also calculate the content of each of any other impurities 
assuming the same response per unit volume as with 
chloroform. The total content of all impurities is not more than 
1.0 per cent v/v.

Ethanol (if present). Determine by gas chromatography 
(2.4.13).

Test solution (a). The substance under examination.

Test solution (b). A solution containing 1.0 per cent v/v of 
1-propanol (internal standard) in the substance under 
examination. .

Reference solution. A solution containing 1.0 per cent v/v of 
ethanol and 1.0 per cent v/v of the internal standard in water.

Inject 0.1 pl of each solution.

Use the chromatographic procedure described under Related 
substances.

The test is not valid unless the height of the trough separating 
the ethanol peak from the chloroform peak in the chromatogram 
obtained with test solution (a) is less than 15 per cent of the 
height of the ethanol peak.

Calculate the content of ethanol from the areas of the peaks 
due to ethanol and the internal standard in the chromatograms 
obtained with reference solution and test solution (b).

Non-volatile matter. Not more than 0.004 per cent w/v, 
determined on 25 ml by evaporation to dryness and drying at 
105°.

Storage. Store protected from light in tightly-closed, glass- 
stoppered containers.

Labelling. The label states whether it contains ethanol or 
amylene.
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Chloroquine Phosphate

G18H26CIN3,2H3PO4 Mol. Wt. 515.9

Chloroquine Phosphate is (2?S)~7-chIoro-4-(4-diethylamino- 
l-methylbutylamino)quinoline diphosphate.

Chloroquine Phosphate contains not less than 98.5 per cent 
and not more than 101.0 per cent of C1SH26C1N3,2H3PO4> 
calculated on the anhydrous basis.

Category. Antimalarial; antiamoebic.

Description. A white or almost white, crystalline powder. It 
slowly gets discoloured on exposure to light. It may exist in 
two polymorphic forms differing in their behaviour, one of 
which melts at about 195° and the other at about 218°.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests B 
and C may be omitted if tests A and D are carried out.

A. Dissolve 0.1 g in 10 ml of water, add 2 ml of 2 Msodium 
hydroxide and extract with two quantities, each of 20 ml, of 
chloroform. Wash the combined chloroform extracts with water, 
dry over anhydrous sodium sulphate, evaporate to dryness 
and dissolve the residue in 2 ml of chloroform. The resulting 
solution complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 80 mg of 
chloroquine phosphate IPRS treated in the same manner or 
with the reference spectrum of chloroquine.

B. When examined in the range 210 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution shows absorption maxima at about 
220 nm, 235 nm, 256 nm, 329 nm and 342 nm; absorbance at 
about 220 nm, 0.60 to 0.66, at about 235 nm, 0.35 to 0.39, at 
about 256 nm, 0.30 to 0.33, at about 329 nm, 0.325 to 0.355 and 
at about 342 nm, 0.36 to 0.39.

C. Dissolve 25 mg in 20 ml of water and add 8 ml ofpicric acid 
solution', the precipitate; after washing successively with 
water, ethanol (95 per cent) and ether, melts at 205° to 210° 
(2.4.21).

D. Neutralise with dilute nitric acid the aqueous layer obtained 
in test A. Add an equal volume of ammonium molybdate 
solution and warm; a yellow precipitate is produced. r

Tests

Appearance of solution. A10.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more intensely 
coloured than reference solution BYS5 or GYS5 (2.4.1), 

pH (2.4.24). 3.5 to 4.5, determined in a 10.0 per cent w/v solution

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of chloroform 
40 volumes of cyclohexane and 10 volumes of diethylamine.

Test solution. A 5.0 per cent w/v solution of the substance 
under examination in water.

Reference solution (a). Dilute 1.0 ml ofthe test solution to 
100.0 ml with water.

Reference solution (b). Dilute 25 ml of reference solution (a) 
to 50.0 ml with water.

Apply to. the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is more 
intense than the spot in the chromatogram obtained with 
reference solution (b).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm).

Water (2.3.43). Not more than 2.0 per cent, determined on 
1.0g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 15 mg of the substance under 
examination in water and dilute to 100.0 ml with water.

Reference solution (a). A 0.015 per cent w/v solution of 
chloroquine phosphate IPRS in water.

Reference solution (b). A solution containing 0.015 per cent 
w/v of chloroquine phosphate IPRS and 0.0015 per cent w/v 
of hydroxychloroquine sulphate IPRS in water.

Chromatographic system ,
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 78 volumes of buffer sol ation 

prepared by dissolving 6.8 g of monobasic potassium 
phosphate in 1000.0 ml of water, add 1.0 ml ofperchloric 
acid, adjusted to pH 2.5 with orthophosphoric acid 

and 22 volumes of methanol,''
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 224 nm,
- .injection.volume:.10.pl
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The relative retention time with reference to chloroquine 
ph0Sphate for hydroxychloroquine sulphate is about 0.8.

'ect reference solution (b). The test is not valid unless the 
^solution between the peaks due to chloroquine phosphate 
and hydroxychloroquine sulphate is not less than 1.5. The 
columh efficiency is not less than 2000 theoretical plates, tailing 
factor is not more than 1.5 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content ofC!8H26ClN3,2H3pO4.

Storage. Store protected from light.

Chloroquine Phosphate Injection
Chloroquine Phosphate Injection is a sterile solution of 
Chloroquine Phosphate in Water for Injections.

Chloroquine Phosphate Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of chloroquine, C^H^ClNa;

Usual strength. The equivalent of 40 mg of chloroquine per 
ml. (250 mg of chloroquine phosphate is approximately 
equivalentto 155 mg of chloroquine).

Description. A clear, colourless or almost colourless solution.

Identification
A. To a volume ofthe injection containing.60 mg of chloroquine 
add 2 ml of 2 M sodium hydroxide and extract with two 
quantities, each of 20 ml, of chloroform. Wash the combined 
chloroform extracts with water, dry over anhydrous sodium 
sulphate, evaporate to dryness and-dissolve the .residue in 
2 ml of chloroform. The resulting solution complies with the 
following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 80 mg of 
chloroquine phosphate IPRS treated in the same manner or 
with the reference spectrum of chloroquine.

B. Dilute a volume of the injection containing 15 mg of 
chloroquine to 20 ml with water and add 8 ml. ofpicric acid 
solution-, the precipitate, after, washing successively with 
water, ethanol (95 per cent) and ether, melts at about 207° 
(2.4.21).

C. Neutralise .the aqueous layer obtained in test A with dilute 
citric acid, add an equal volume, of ammonium molybdate 
solution and warm; a yellow precipitate is produced.

Tests
PH (2.4.24). 3.5 to 4.5.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To an accurately measured volume of the injection 
containing 0.4 g of chloroquine add 20 ml of 1 M sodium 
hydroxide and extract with four quantities, each of 25 ml, of 
chloroform. Combine the chloroform extracts and evaporate 
to a volume of about 10 ml. Add 40 ml of anhydrous glacial 
acetic acid and mix. Titrate with 0.1 Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01599 g of 
chloroquine, C18H26C1N3.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the 
equivalent amount of chloroquine in a suitable dose-volume.

Chloroquine Phosphate Suspension
Chloroquine Phosphate Suspension is a suspension of 
Chloroquine Phosphate in a suitable flavoured vehicle.

Chloroquine Phosphate Suspension contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of chloroquine, CjSH26C1N3.

Usual strength. The equivalent of 50 mg of chloroquine in 
5 ml. (80 mg of chloroquine phosphate is approximately 
equivalent to 5.0 mg of chloroquine).

Identification

To a volume of the suspension containing 50 mg of 
chloroquine add 2 ml of 2 M sodium hydroxide and extract 
with two quantities, each of 20 ml, of chloroform. Wash the 
combined chloroform extracts with water, dry oyer anhydrous 
sodium sulphate, evaporate to dryness and dissolve the 
residue in 2 ml of chloroform. The resulting solution complies 
with the folio wing1 test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the. spectrum with that obtained with 80 mg of 
chloroquine phosphate IPRS treated in the same manner or 
with the reference spectrum of chloroquine.

Tests

pH (2.4.24). 5.5 to 6.5.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Weigh accurately, a quantity of the suspension 
containing about 100 mg of chloroquine, add 50 ml of 1 M 
hydrochloric acid, shake well and dilute to 100.0 ml with 1M 
hydrochloric acid. Filter and discard the first few ml of the 
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filtrate. Dilute 10.0 ml of the filtrate to 100.0 ml with 1 M 
hydrochloric acid and mix. Further dilute 10;0 ml to 100.0 ml 
with the same solvent and mix. Measure the absorbance of 
the resulting solution at the maximum at about 342 nm (2.4.7). 
Calculate the content of ClgH26ClN3 from the absorbance 
obtained by repeating the operation using chloroquine 
phosphate IPRS in place of the substance under examination.

Chloroquine Phosphate Tablets
Chloroquine Phosphate Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent ofthe stated amount of 
chloroquine phosphate, C1SH26C1N3,2H3PO4. The tablets are 
coated.

Usual strength. 250 mg. (250 mg of chloroquine phosphate is 
approximately equivalent to 155 mg of chloroquine).

Identification

A. To a quantity ofthe powdered tablets containing 0.1 g of 
Chloroquine Phosphate add 10 ml of water and 2 ml of 2 M 
sodium hydroxide and extract with two quantities, each of 
20 ml, of chloroform. Wash the combined chloroform extracts 
with water, dry over anhydrous sodium sulphate, evaporate 
to dryness and dissolve the residue in 2 ml of chloroform. The 
resulting solution complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 80 mg of 
chloroquine phosphate IPRS treated in the same manner or 
with the reference spectrum of chloroquine.

B. Extract a quantity of the powdered tablets containing 25 mg 
of Chloroquine Phosphate with 20 ml of water, filter and to the 
filtrate add 8 ml of picric acid solution-, the precipitate, after 
washing successively with water, ethanol (95 per cent) and 
ether, melts at about 207° (2.4.21).

C. Extract a quantity ofthe powdered tablets containing 0.5 g 
of Chloroquine Phosphate with 25 ml of water and filter. To 
the filtrate add 2.5 ml of 5 M sodium hydroxide and extract 
with three quantities, each of 10 ml, of ether. The aqueous 
layer, after neutralisation with 2 M, nitric acid, gives the 
reactions of phosphates (2.3.1).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter promptly 
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through a membrane filter disc with an average pore diameter 
not greater than 1.0 pm. Reject the first few ml of the filtrate 
and dilute a suitable volume of the filtrate with 
hydrochloric acid. Measure the absorbance of the resulting 
solution at the maximum at about 344 nm (2.4.7). Calculate the 
content of CisH26ClN3,2H3PO4 in the medium taking 371 as the 
specific absorbance at 344 nm.

Q. Not less than 70 per cent of the stated amount of 
ClgH26dN3,2H3PO4.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of cyclohexane and 10 volumes of diethylamine.

Test solution. Shake a quantity of the powdered tablets 
containing 1.0 g of Chloroquine Phosphate with 20.0 ml of 
water for 30 minutes, centrifuge and use. the clear, supernatant 
liquid.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with water.

Reference solution (b). Dilute 25.0 ml of reference solution (a) 
to 50.0 ml with water.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4; 14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 15 mg of Chloroquine Phosphate 
in water and dilute to 100.0 ml with water, with the aid of 
ultrasound for 20 minutes and filter.

Reference solution (a). A 0.015 per cent w/v solution of 
chloroquine phosphate IPRS in water.

Reference solution (b). A solution containing 0.015 per cent 
w/v of chloroquine phosphate IPRShwA 0.0015 per cent w/v 
of hydroxychloroquine sulphate IPRS in water.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 7 8 volumes of buffer solution 

prepared by dissolving 6.8 g of monobasic potassium 
phosphate in 1000.0 ml ch water, add 1.0 ml ofperchloric 
acid and adjusted to pH 2.5 with orlhophosphoric acid 
and 22 volumes of methanol,
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_ flow rate: 1.2 ml per minute, : 
spectrophotometer set at 224 nm, 

_ injection volume: 10 ul.

The relative' retention time with reference to chloroquine 
phosphate for hydroxychloroquine sulphate is about 0.8.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to chloroquine phosphate 
and hydroxychloroquine sulphate is not less than 1.5. The 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of CI8H26C1N3,2H3PO4 in the tablets.

Storage? Store protected from light.

Chloroquine Sulphate

C!8H26C1N3,H2SO4,H2O , Mol. Wt. 435.9

Chloroquine Sulphate is (7?S)-4-(7-chloro-4- quinolyl­
amino) pentyldiethylamine sulphate monohydrate.

Chloroquine Sulphate contains not less than 98.5 per cent 
and not more than 101.0 per cent of CigH^ClNa^SO* 
calculated on the anhydrous basis. '

Category^ Antimalarial; antiamdebic.;

Description. A white or almost white, crystalline powder.

Identification
Test A may be omitted iftests B, C and D are carried out Tests B 
and C may be omitted if tests A and D are carried out.

A, Dissolve 0.1 g in. 1,0. ml of water, add 2 ml of 2.M sodium 
hydroxide and extract with two quantities, each of 20 ml, of 
chloroform. Wash the combined chloroform extracts with water, 
dry with anhydrous sodium sulphate, evaporate to dryness 
a*>d dissolve the residue in 2 ml of chloroform. The resulting 
solution complies withthe following test.

determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained by treating 0.1 g of 
chloroquine sulphate IPRS in the same manner or with the 
reference spectrum of chloroquine.

B. When examined in the range 210 nmto 360nm, a 0.001 per cent 
w/v solution shows absorption maxima at about 220 nm, 
235 nm, 256 nm, 329 nm and 342 nm; absorbance at about 
220 nm, 0.73 to 0.81, at about 235 nm, 0.43 to 0.47, at about 
256 nm, 0.37 to 0.41, at about 329 nm, 0.40 to 0.44 and at about 
342 nm, 0.43 to 0.47 (2.4.7).

C. Dissolve 25 mg in 20 ml of water and add 8 ml of picric acid 
solution; the precipitate, after washing successively with water, 
ethanol (95per cent) and ether, melts at205° to 210° (2.4.21).

D. Gives reaction A of sulphates (2.3.1).

Tests
Appearance of solution. An 8.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), . and not more intensely 
coloured than reference solution B YS5 or GYS5 (2.4.1).

pH (2.4.24). 4.0 to 5.0, determined in an 8.0 per cent w/v 
solution.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of cyclohexane and 10 volumes of diethylamine.

Test solution. A 5.0 per cent w/v solution of the substance 
under examination in water.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with water.

Reference solution (b). Dilute 25.0 ml of reference solution (a) 
to 50.Q ml with water.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b).

Heavy metals (2.3.13). 1.0 g dissolved in 25 ml of water complies 
with the limit test for heavy metals, Method A (20 ppm).

Chlorides (2.3.12). 1.25 g complies with the limit test for 
chlorides (200 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent

Water (2.3.43). 3.0 to 5.0 per cent, determined on 0.5 g.

Assay. Weigh accurately about 0.5 g and dissolve in 50 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 Mperchloric 
acid, determining, the end-point potentiometrically (2.4.25). 
Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.0418 g of 
C1sH26C1N3,H2SO4.
Storage. Store protected from light.
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Chloroquine Sulphate Injection
Chloroquine Sulphate Injection is a sterile solution of 
Chloroquine Sulphate in Water for Inj ections.

Chloroquine Sulphate Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of chloroquine, ClgH26ClN3.

Usual strength. The equivalent of 40 mg of chloroquine per 
ml. (200 mg of chloroquine sulphate is approximately 
equivalent to 147 mg of chloroquine).

Description. A clear, colourless or almost colourless solution. -

Identification
A. To a volume ofthe injection containing 70 mg of chloroquine 
add sufficient water to produce 10 ml, add 2 ml of 2 M sodium 
hydroxide and extract with two quantities, each of 20 ml, of 
chloroform. Wash the combined chloroform extracts with water, 
dry with anhydrous sodium sulphate, evaporate to dryness and 
dissolvethe residue in2ml of chloroform. The resulting solution 
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained by treating 0.1 g of 
chloroquine sulphate IPRS in the same manner or with the 
reference spectrum of chloroquine.

B. When examined in the range 210 nm to 360 nm, a 0.001 per cent 
w/v solution shows absorption maxima at about 220 nm, 
235 nm, 256 nm, 329 nm and 342 nm; absorbance at about 
220 nm, 0.73 to 0.81, at about 235 nm, 0.43 to 0.47, at about 
256 nm, 0.37 .to 0.41, at about 329 nm, 0.40 to 0.44 and at about 
342 nm, 0.43 to 0.47 (2.4.7).

C. It gives reaction (A) of sulphates (2.3.1).

Tests
pH (2.4.24). 4.0 to 5.5.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To an accurately measured volume of the injection 
containing 0.4 g of chloroquine add 20 ml of 1 M sodium 
hydroxide and extract with four quantities, each of 25. ml, of 
chloroform. Combine the chloroform extracts and evaporate 
to a volume of about 10 ml. Add 40 ml of anhydrous glacial 
acetic acid and mix. Titrate with 0.1 Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml: 0.1 Mperchloric acid' is equivalent to 0.01599 g.of 
C^ClNs.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the 
equivalent amount of chloroquine in a suitable dose-volume;

Chloroquine Syrup
Chloroquine Syrup is a solution of Chloroquine Phosphate or 
Chloroquine Sulphate in a suitable flavoured vehicle.

Chloroquine Syrup, contains Chloroquine Phosphate or 
Chloroquine Sulphate .equivalent.to. not less than .95,0 pet 
cent and not more than 105.0 per cent ofthe stated amount of 
chloroquine, C1SH26C1N3.

Usual strength. The equivalent of 50 mg of chloroquine in 
5 ml. (80 mg of Chloroquine Phosphate or 67 mg of Chloroquine 
Sulphate is approximately equivalent to 50 mg of chloroquine)

Identification
To a volume of the syrup containing 50 mg of chloroquine add 
2 ml of 2 Msodium hydroxide and extract with two quantities 
each of 20 ml, of chloroform. Wash the combined chloroform 
extracts with water, dry with anhydrous sodium sulphate, 
evaporate to dryness and dissolve the residue in 2 ml of 
chloroform. The resulting solution complies with the following 
test.

Determine by infrared absorption spectrophotometry (2.4.6), 
Compare the spectrum with that obtained by.treating 0.1 g of 
chloroquine sulphate IPRS in the same manner or with the 
reference spectrum of chloroquine.

Tests
pH (2.4.24). 4.0 to 6.5.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. To an accurately measured volume of the syrup 
containing about 0.4 g of chloroquine add 20 ml of 1M sodium 
hydroxide and extract with four quantities, each of 25 ml, of 
chloroform. Combine the chloroform extracts and evaporate 
to a volume of about 10 ml. Add 40 ml of anhydrous glacial 
acetic acid and mix. Titrate with 0.1 ,Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Cany 
out a blank titration.
1 ml of 0.1 Mperchloric acid is equivalent to 0.01599 g of 
C18H26C1N3.

Storage. Store protected from light.
. Labelling. The label states (1) whether the syrup contains 
Chloroquine Phosphate or Chloroquine Sulphate; (2) the strength 
in terms of equivalent amount of chloroquine in each 5 mL

Chloroquine Sulphate Tablets
Chloroquine Sulphate Tablets contain not less than 92.5 ptf 
cent and not more than 107;5 per cent ofthe stated amount of 
chloroquine sulphate, CJ8H26C1N3,H2SO4. The tablets a*e 
coated.

1852

https://nhathuocngocanh.com/



IP 2022 CHLOROTHIAZIDE

Usual strength- 200 mg. (200 mg of chloroquine sulphate is 
approximately equivalent to. 147 mg of chloroquine).

Identification

A To a quantity ofthe powdered tablets equivalent to 0.1 g of 
Chloroquine Sulphate add 10 ml of water and 2 ml of 2 AT 
sodium hydroxide and extract with two quantities, each of 
^>0 ml chloroform. Wash.the combined chloroform extracts 
with water, dry with.anhydrous sodium sulphate, evaporate 
to dryness and dissolve the residue in 2 ml of chloroform. The 
resulting solution complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained by treating 0.1 g of 
chloroquine sulphate IPRS in the same manner or with the 
reference spectrum of chloroquine.

B. Extract a quantity ofthe powdered tablets containing 25 mg 
ofChloroquine Sulphate with 20 ml of water, filter and to the 
filtrate add 8 ml of picric acid solution', the precipitate, after 
washing successively with water, ethanol (95 per cent) and 
ether, melts at about 207° (2.4.21).

C. Extract a quantity of the powdered tablets containing about 
0.1 g ofChloroquine Sulphate with 10 ml of water and 1 ml of 
dilute hydrochloric acid and filter. To the filtrate add 1 ml of 
barium chloride solution', a white precipitate is produced.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid,
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and. filter promptly 
through a membrane filter disc with an average pore diameter 
not greater than 1.0 pm. Reject the first few ml of the filtrate 
and dilute a suitable volume of the filtrate with 0.1 M 
hydrochloric acid. Measure the absorbance of the resulting 
solution at the maximum at about 344 nm (2.4.7). Calculate the 
content of CiSH26ClN3,H2SO4 in the medium taking 450 as the 
specific absorbance at 344 nm.

Q- Not less than 70 per cent of the stated amount of 
^H26C1N3,H2SO4.

delated substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica GF254.

Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of cyclohexane and 10 volumes of diethylamine.

solution. Shake a quantity of powdered tablets containing 
2.0 g ofChloroquine Sulphate with 50 ml of water for 30

Minutes, centrifuge and use the supernatant liquid, if 
necessary filter through suitable filter. ;

Reference solution (a). Dilute 1.0 ml ofthe test solution to 
100.0 ml with water. .

Reference solution (b). Dilute 25.0 ml of reference solution (a) 
to 50.0 ml with water.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.5 g of Chloroquine Sulphate, add 
20 ml of 1M sodium hydroxide and extract with four quantities, 
each of 25 ml, of chloroform. Combine the chloroform extracts 
and evaporate to a volume of about 10 ml. Add 40 ml of 
anhydrous glacial acetic acid and mix. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.0209 g of 
CI8H26C1N3,H2SO4.

Storage. Store protected from light.

Chlorothiazide

C7H6C1N3O4S2 Mol. Wt. 295.7

Chlorothiazide is 6-chloro-2H-1,2,4-benzothiadiazine- 
7-sulphonamide 1,1-dioxide

Chlorothiazide contains not less than 98.0 per cent and not 
more than 102.0 per cent of C7H6C1N3O4S2, calculated on the 
dried basis.

Category. Diuretic; antihypertensive.

Description. Awhite or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotomefry (2.4.6). 
Compare the spectrum with that obtained with chlorothiazide 
IPRS or with the reference spectrum of chlorothiazide.
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B. Dissolve 80 mg in 100 ml of 0.1 Msodium hydroxide arid 
dilute to 1000.0 ml with water. Dilute 10.0 ml ofthe solution to 
100.0 ml with 0.01 Msodium hydroxide. When examined in 
the range 220 nm to 320 nm (2.4.7), shows two absorption 
maxima at about 225 nm and 292 nm. The specific absorbance 
at the maxima are 725 to 800 and 425 to 450 respectively.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254..

Mobile phase. Ethyl acetate.

Test solution. Dissolve 25 mg of the substance under 
examination in 5.0 ml of acetone.

Reference solution. A 0.5 per cent w/v solution of 
chlorothiazide IPRS in acetone.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution.

D. To 0.1 g, add a pellet of sodium hydroxide and heat strongly. 
Gas is. evolved which turns red litmus paper to blue. After 
cooling, take up the residue with 10 ml of dilute hydrochloric 
acid. Gas is evolved which turns lead acetate paper to black.

Tests

Solution A. Dissolve 1.0 g of the substance under examination 
in 50 ml of water.

Acidity or alkalinity. To 10 ml of solution A, add 0.2 ml of 
0.01 Msodium hydroxide and 0.15 ml of methyl red solution. The 
solution is yellow. Not more than 0.4 ml of 0.01 Mhydrochloric acid 
is required to change the colour of the indicator to red.

Related substances. Determine by thin-layer chromatography 
(2;4.17) coating the plate with silica gel G. . ,

Mobile phase. A mixture of 15 volumes of 2-propaneI and 85 
volumes of ethyl acetate.

Test solution. Dissolve 25 mg of the substance under 
examination in 5.0 ml of acetone.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with acetone.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with a 
mixture of equal volumes of alcoholic solution of sulphuric 
acid and alcohol. Heat the plate at 1.05° for 30 minutes and 
immediately place the plate in the tank having 1.0 ml of a 
saturated solution of sodium nitrite in a beaker. Carefully add 
0.5 ml of sulphuric acid to the sodium nitrite solution,, close 
the tank, and allow to stand for 15 minutes. Remove the plate, heat in 
a ventilated oven at 40° for 15 minutes and spray with three 

quantities, each of 5 ml, of a freshly prepared 0.5 per cent w/v 
solution of naphthylethylenediamine dihydro chloride 
alcohol. Examine the plate in day light. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with the reference solution (1.0 per cent)..

Chlorides (2;3.12). Dissolve 1.5 g in 15 ml of water, filter. The 
solution complies with the limit test for chlorides (160 ppm).

Heavy metals (2.3.13). 1.0 g complies with the limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18), Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 gby drying in an oven at 105°.

Assay. Dissolve 0.25 g in 50 ml of dimethylformamide. Titrate 
with 0.1M tetrabutylammonium hydroxide vtt 2-propanplyy^ 
first point of inflexion. Determine the end-point potentio­
metrically (2.4.25), Cany out a blank titration..

1 ml of 0.1Mtetrabutylammonium hydroxide is equivalent to 
0.02957 g of C7H6C1N3O4S2.

Chlorothiazide Oral Suspension
Chlorothiazide Oral Suspension is a dry mixture of 
Chlorothiazide with buffering agent and other excipients. It 
contains a suitable flavouring agent. It is filled in a sealed 
container.

The suspension is constituted by dispersing the content of 
the sealed container in the specified volume of water just 
before use.

Chlorothiazide Oral Suspension, contains not less than 90.0 
per cent and not more than 110.0 per cent ofthe stated amount 
of chlorothiazide, C7H6C1N3O4S2.

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of chlorothiazide, 
C7H6C1N3O4S2.

Usual strength. 50 mg per ml.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. ■.,
The constituted suspension complies with the tests stated 
under Oral Liquids and with the following tests.

Identification
When examined in the range 230 nm to 360 nm (2.4.7), &e 
solution obtained in the assay shows an absorption maxima 
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at the same wavelength as that of solution of chlorothiazide 
in the same manner

Tests
pH (2 4.24). 3-2t0 4.0, determined on constituted solution. 

Other tests. Comply with tests stated under Oral Suspension. 

Assay- Weigh accurately a quantity of the suspension 
containing about 0.25 g of chlorothiazide, diluted to 250.0 ml 

hydroxide solution (1 in 250) and mix. Dilute 
100 ml ofthe solution to 100.0 ml with diluted hydrochloric 
acidO in 100) and mix. Transfer 50.0 ml of the resulting solution 
to a 125-ml separator, and wash with two, 25 ml portions of 
chloroform, discarding the washing. Dilute 10.0 ml of the 
washed solution to 100 ml with sodium hydroxide solution 
(1 in 250) and mix. Dissolve an accurately weighed quantity of 
chlorothizide IPRS in sodium hydroxide solution (1 in 250) to 
obtain a concentration of about 10 pg per ml and measure the 
absorbance of the both solutions at the maxima (2.4.7) at about 
292 nm.

Determine the weight per ml of the suspension (2.4.29) and 
calculate the content of chlorothiazide C7H6C1N3O4S2 weight 
in oral suspension.

Chlorothiazide Tablets
Chlorothiazide Tablets containnot less than 90.0 percent and 
not more than 110.0 per cent'of the stated amount of 
chlorothiazide, C7H6C1N3O4S2.

Usual strengths. 250 mg; 500 mg.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

B. Gives the reaction of sulphite (2.3.1).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of phosphate buffer pH 8.0, 
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter. Use the 
filtrate, dilute if necessary,- with, the dissolution medium. 
Measure the absorbance of the resulting solution at the 
maximum at about 294 nm (2.4.7). Calculate the content of 
C7H6C1N3O4S2 in the medium from the absorbance obtained 
r°m a solution of known concentration of chlorothiazide 

IPRS.

Q. Not less than 75 per cent of the stated amount of 
GAONAS

Other tests. Comply with tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE—Prepare the solutions immediately before use.

Test solution. Weigh and powder 20 Tablets. Disperse a 
quantity of the powder containing about 0.25 g of 
Chlorothiazide with 50.0 ml of 0.05 M monobasic sodium 
phosphate buffer, shake for 15 minutes and add 100.0 ml of 
acetonitrile, dilute to 500.0 ml with water, filter.

Reference solution. Dissolve 25 mg of chlorothiazide IPRS in 
5.0 ml of 0.05 M monobasic sodium phosphate buffer, add 
10.0 ml of acetonitrile and dilute to 50.0 ml with water.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 95 volumes of 0.08 M 

monobasic sodium phosphate, adjusted to pH 2.9 with 
orthophosphoric acid and 5 volumes of methanof

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm, 
- injectionvolume: lOpl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1300 theoretical plates, the 
capacity factor is not less than 4.3. The tailing factor is not 
less than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C7H6C1N3O4S2 in the tablets.

Storage. Store protected from moisture.

Chloroxylenol

OH

C8H9C1O . Mol. Wt. 156.6

Chloroxylenol is 4-chloro-3,5-dimethylphenol.

Chloroxylenbl contains not less than 98.0 per cent and not 
more than 103.0 per cent of CSH9C1O.

Category. Antiseptic; disinfectant.
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Description. A white or creamy-white crystals or crystalline 
powder. It is volatile in steam.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chloroxylenol 
IPRS or with the reference spectrum of chloroxylenol.

B. Dissolve 0.1 g in 5 ml of chloroform, and add 0.5 ml of 
filtered 1 per cent w/v solution of ferric chloride in chloroform 
and 0.1 ml of pyridine-, a blue colour is produced.

C. To 5 ml of a saturated solution in -water add 0.5 ml offerric 
chloride test solution-, no blue colour is produced.

D. Mix 50 mg with 0.5 g of anhydrous sodium carbonate arid 
ignite strongly, cool, boil the residue with 5 ml of water, acidify 
with nitric acid, filter and add 2 ml of silver nitrate solution', 
a white precipitate is produced.

Tests

Related substances. Determine by gas chromatography 
(2.4.13).

Test solution. A 2.0 per cent w/v solution of the substance 
under examination in chloroform.

Reference solution. A solution containing 2.0 per cent w/v of 
the substarice under examination and 0.04 per cent w/v' of 
4-chloro-o-cresol (internal standard) in chloroform.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed 

diatomaceous support (80 to 100 mesh) coated with 
3 per cent w/w of polyethylene glycol (Such as Carbowax 
20M),

- temperature: >
column. 160°, 
inlet port and detector. 220°,

- a flame ionisation detector,
- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas.

Inject 1 pl of the reference solution and the test solution.

In the chromatogram obtained with the reference solution the 
sum of the areas of all secondary peaks is not greater than the 
area of the peak due to internal standard.

Assay. Weigh accurately about 70 mg, dissolve in 30 ml of 
glacial acetic acid, add 25.0 ml of 0.0167 Mpotassium 
bromate, 20 ml of 15 per cent w/v solution ofpotassium bromide 
and 10 ml of hydrochloric acid, stopper the flask and allow to 
stand protected from light for 15 minutes. Add 1 g ofpotassium 
iodide and 100 ml of water and titrate with 0.1 M sodium 
thiosulphate, shaking vigorously and using 1 ml of starch 
solution as indicator. Repeat the procedure without the 
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substance under examination. The difference • between the 
titrations represents the amount of potassium bromate 
required.

1 ml of 0.0167 M potassium bromate is equivalent 
0.003915 gofC8H9ClO.

Chloroxylenol Solution
Chloroxylenol solution is a solution, of Chloroxyleno[ 
solubilised in a saponaceous base containing Ethanol (95 per 
cent) and essential oils. Ethanol (95 per cent) may be replaced 
by Industrial Methylated Spirit in making Chloroxylenol 
Solution.

Chloroxylenol Solution contains not less than 4.75 per cent 
and not more than 5.25 per cent of C8H9C1O.

Usual strength. 5 per cent w/v.

Tests

pH (2.4.24). 7.0 to 11.0.

Ethanol content (2.3.45). 16to21 percentv/v.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Extract 4 ml of the solution under examination 
with 20.0 ml of chloroform after adding 4 ml of 2 M 
hydrochloric acid. Extract with two further-quantities, each 
of 10.0 ml, of chloroform. Combine the chloroform extracts, 
shake with anhydrous sodium sulphate and filter.

Reference solution (a). Dissolve 0.1 g of chloroxylenol IPRS 
in 10.0 ml of a 0.8 per cent w/v solution of 4-chloro-o-cresol 
(internal standard) in chloroform (solution A) and dilute to 
20.0 ml with chloroform.

Reference solution (b). Prepare in the same manner as the test 
solution but use 20^0 ml of solution A instead of 20 ml of 
chloroform.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent w/w of polyethylene glycol (Such as 
Carbowax 20M),

- temperature: 
column. 160°, 
inlet port and detector. 220°,

- a flame ionisation detector,
- flow rate: 30 ml per minute, using nitrogen as the carnet 

. gas. ■' ■ ■ .
Inject 1 pl of reference solution (a), (b) and the test solution-

Calculate the content of C8H9C1O in the solution.

1856

https://nhathuocngocanh.com/



IP 2Q22 CHLORPHENIRAMINE INJECTION

labelling- The label states that the preparation is meant, for 
external use only.

Chlorpheniramine Maleate

COOH

COOH

Mol. Wt. 390.9

Chlorpheniramine Maleate is (RR)-3-(4-chlorophenyl)- 
3-(pyrid-2-yl)propyldimethylamine hydrogen maleate.

Chlorpheniramine Maleate contains not less than 98.0 per cent 
and not more than 101.0 per cent of CigH^CnS^C^CO^ 
calculated on the dried basis.

Category. Antihistaminic.

Description. Awhite, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
chlorpheniramine maleate IPRS or with the reference 
spectrum of chlorpheniramine maleate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. •

Tests
Appearance of solution. A 10.0 per cent w/v solution is clear 
(2.4.1), and not more intensely coloured than reference solution 
BYS6(2.4.1).

pH (2.4.24). 4.0 to 5.0, determined in a 1.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of cyclohexane, 
49 volumes of chloroform and 10 volumes of diethylamine.

Test solution. A 5.0 per cent w/v solution of the substance 
under examination in chloroform.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with chloroform and mix. Dilute 5.0 ml of the resulting 
solution to 25.0 ml with chloroform.

Apply to the plate 10 pl of each solution. After development, 
^7 the plate in air and examine under ultraviolet light at 

4 nm. Any secondary spot in the chromatogram obtained 

with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. Ignore 
any spot remaining oh the line of application.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 with the 
mobile phase. Dilute 10.0 ml ofthe solution to 50.0 ml with the 
mobile phase.

Reference solution. A 0.02 per cent w/v solution of 
chlorpheniramine maleate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- column temperature: 25°,

mobile phase: a mixture of 20 volumes of acetonitrile 
and 80 volumes of a buffer solution prepared by 
dissolving 8.57 g of ammonium dihydrogen phosphate 
in 1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid and filter,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 225 nm, 
- injection volume: 20 pl.

The retention time of principal peak is about 11 minutes.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 percent.

Inject the reference solution and the test solution.

Calculate the content of C1(.l [|:;C1N2-C4H.;O4.

Storage. Store protected from light and moisture.

Chlorpheniramine Injection
Chlorpheniramine Maleate Injection

Chlorpheniramine Injection is a sterile solution of 
Chlorpheniramine Maleate in Water for Injections free from 
dissolved air and containing suitable buffering and stabilising 
agents.

Chlorpheniramine Injection contains not less than 90.0 per 
cent and notmore than 110.0 percent ofthe statedampunt of 
chlorpheniramine maleate,^ pCR^CJCC^.

Usual strength. 10 mg in 1 ml.

Description. A colourless solution.
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Identification
Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. Heat the plate at 105° for 
30 minutes before use.

Mobile phase. A mixture of 50 volumes of ethyl acetate, 
30 volumes of methanol and 20 volumes of I Macetic acid.

Test solution. Evaporate an appropriate volume ofthe injection 
to dryness in a current of nitrogen using the minimum amount 
of heat, dissolve the residue as completely as possible in 
sufficient chloroform to produce a solution containing 0.5 per 
cent w/v of Chlorpheniramine Maleate and centrifuge.
Reference solution. A 0.5 per cent w/v solution of 
chlorpheniramine maleate IPRS in chloroform.
Apply to the plate 2 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm The two principal spots in the chromatogram obtained 
with the test solution correspond to those in the chromatogram 
obtained with the reference solution. Spray the plate with 
dilute potassium iodobismuthate solution. The principal spot 
in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution.

Tests
pH (2.4.24). 4.0to 5.2.

Related substances. Carry out the method described under 
the Identification test using as the test solution a solution 
prepared in the following manner. Evaporate an appropriate 
volume of the injection to dryness in a current of nitrogen 
using the minimum amount of heat. Dissolve the residue in 
sufficient chloroform to produce a solution containing 5.0 per 
cent w/v of Chlorpheniramine Maleate and centrifuge. For the 
reference solution, dilute 1 volume ofthe test solution to 
500 volumes with chloroform. After development, dry the plate 
in air and spray with dilute potassium iodobismuthate 
solution. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution.

Bacterial endotoxins (2.2.3). Not more than 8.8 Endotoxin Units 
per mg of chlorpheniramine maleate.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Dilute an accurately measured volume of the injection 
containing 10 mg of Chlorpheniramine Maleate to 500.0 ml 
with 0.25 M sulphuric acid. Measure the absorbance of the 
resulting solution at the maximum at about 265 nm (2.4.7). 
Calculate the content of Ci6H19C1N2,C4H4O4 taking 212 as the 
specific absorbance at 265 nm.

Storage. Store protected from light.
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Chlorpheniramine Tablets
Chlorpheniramine Maleate Tablets

Chlorpheniramine Tablets contain not less than 95.0 percent 
and not more than 105.0 per cent of the stated amount of 
chlorpheniramine maleate, C16H19C1N2,C1iH4O4.

Usual strengths. 4 mg; 8 mg.

Identification

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. Heat the plate at 105° for 30 
minutes before use.

Mobile phase. A mixture of 50 volumes of ethyl acetate 
30 volumes of methanol and 20 volumes of 1 M acetic acid.

Test solution. Extract a quantity of the powdered tablets 
containing 5 mg of Chlorpheniramine Maleate with chloroform, 
filter, evaporate the filtrate to dryness and dissolve the residue 
in 1 ml of chloroform.

Reference solution. A 0.5 per cent w/v solution of 
chlorpheniramine maleate IPRS in chloroform.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
The two principal spots obtained in the chromatogram 
obtained with the test solution correspond to those in the 
chromatogram obtained with the reference solution. Spray 
the plate with dilute potassium iodobismuthate solution. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. .

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.01 Mhydrochloric acid, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtrate suitably diluted if necessary, at 
the maximum at about 265 nm (2.4.7). Calculate the content of 
CI6H19C1N2,C4H4O4 in the medium from the absorbance 
obtained from a solution of known concentration of 
chlorpheniramine maleate IPRS in the same medium.
Q. Not less than 80 per cent of the stated amount of 
C16H!9C1N2,C4I14O4.
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of cyclohexane, 
40 volumes of chloroform and 10 volumes of diethylamide-
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Test solution. Extract a quantity of the powdered tablets 
containirig 100 mg of Chlorpheniramine Maleate with 
hloroform, filter, evaporate to dryness and dissolve the 

residue in 2 ml of chloroform.

Reference solution. Dilute 1.0 ml ofthe test solution to 50.0 ml 
with chloroform and dilute 1.0 ml of the resulting solution to 
10.0 ml with the same solvent.

Apply to the plate 10 pl of each solution. After development, 
drv the plate in air and examine under ultraviolet light at 
?54 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. Ignore 
any spot remaining on the line of application.

Uniformity of content. Complies with test stated under Tablets, 

powder one tablet and carry out the Assay beginning at the 
words “shake with 20 ml of 0.05 Msulphuric acid..Calculate 
the content of CieHigCfN^.C^C^ in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 4 mg of Chlorpheniramine 
Maleate, shake with 20 ml of 0.05 M sulphuric acid for 
5 minutes, add. 20 ml of ether, shake carefully and filter the acid 
layer into a second separator, Extract, the ether layer with two 
quantities, each of 10 ml, of 0.05 Msulphuric acid, filter each 
acid layer into the second separator and wash the filter.with 
0.05 Msulphuric acid. Make the combined acid extracts and 
washing just alkaline to' litmus paper with 1 M sodium 
hydroxide, add 2 ml in excess, arid extract with two quantities, 
each of 50 ml, of ether. Wash each ether extract with the same 
20 ml of water and extract in succession with 20,20 and 5 ml of 
0.25 M-sulphuric acid, dilute the combined acid extracts to 
50.0 ml with 0.25 Msulphuric acid', dilute 10.0mlto50.0ml with 
0.25 M sulphuric acid and measure the absorbance of the 
resulting solution at the maximum at about 265 nm (2.4.7). 
Calculate.the content of CigH^Cl^C^CU taking 212 as the 
specific absorbance at 265 nm;

Storage. Store protected from light and moisture.

Chlorpromazine Hydrochloride is 2-chloro-10-(3-dimethyl- 
aminopropyl)phenothiazine hydrochloride.

Chlorpromazine Hydrochloride contains not less than 
99.0 per cent and not more than 101.0 per cent of 
C]7H19C1N2S,HC1, calculated on the dried basis.

Category. Antipsychotic; antiemetic.

Description. A white or creamy-white, crystalline powder. It 
decomposes on exposure to air and light becoming yellow, 
pink and finally violet.

Identification

Test A may be omitted if tests B, C and D are carried out. Test 
B may be omitted if tests A, C and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorpromazine 
hydrochloride IPRS or with the reference spectrum of 
chlorpromazine hydrochloride.

B. When examined in the range 230 nmto 360 nm, a 0,0005 per 
cent w/v solution in 0.1 M hydrochloric acid shows 
absorption maxima at about 254 nm and 306 nm, 0.45 to 0.48 
(2.4.7).

C. Complies with the test for identification of phenothiazines 
(2.3.3)

D. A 5 per cent w/v solution gives reaction (B) of chlorides 
(2.3.1).

Tests

pH (2.4.24). 3.5 to 4.5, determined in a lO.Oper cent solution.

Related substances. Complies with the test for Related 
substances in Pheriothiazines (2.3.5), using mobile phase (a).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Chlorpromazine Hydrochloride
l oss on drying (2.4.19). Notmore than0.5 percent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.6 g, dissolve in 200 ml of 
acetone and add 15 ml of mercuric acetate solution. Titrate 
with 0.1 M perchloric acid, using a saturated solution of 
methyl orange in acetone as indicator. Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03553 g of 
C17H19C1N2S,HC1.

Storage. Store protected from light and moisture.
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Chlorpromazine Injection
Chlorpromazine Hydrochloride Inj ection
Chlorpromazine Injection is a sterile solution of Chlorpromazine 
hydrochloride in Water for Injections free from air and 
containing buffering and stabilizing agents.

Chlorpromazine Hydrochloride contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of chlorpromazine hydrochloride, Ci7H|9ClN2S,HCl.

NOTE — Protect the solutions from light throughout the 
tests.

Usual strength. 25 mg per ml.

Description. A colourless or almost colourless solution.

Identification
A. To a volume containing 0.1 g of Chlorpromazine 
Hydrochloride, add 20 ml of water and 2 ml of 10 M sodium 
hydroxide. Extract with 25 ml of ether, wash the ether extract 
with two quantities, each of 5 ml, of water, dry the ether extract 
with anhydrous sodium sidphate, evaporate the ether and 
dissolve the residue in 1 ml of chloroform. The resulting 
solution complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorpromazine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of chlorpromazine.

B. Dilute a volume of the injection with sufficient 0.1 M 
hydrochloric acid to produce a solution containing 
0.0005 per cent w/v of Chlorpromazine Hydrochloride. .The 
resulting solution, when examined in the range 230 nm to 
360 nm shows absorption maxima atabout254 nm and306 nm, 0.45 
to 0.48 (2.4.7).

C. It gives reaction (B) of chlorides (2.3.1). .

Tests.'
Related substances. Complies with the test for Related 
substances in Phenothiazines (2.3.5), using mobile phase (a) 
and the following solution.
Test solution. Dilute a volume of the injection with sufficient 
of a mixture of 95 volumes of methanol and 5 volumes of 
diethylamine to produce a solution containing 2.0 per cent of 
Chlorpromazine Hydrochloride.
Bacterial endotoxins (2.2.3). Not more than 6.9 Endotoxin Units 
per mg of chlorpromazine hydrochloride. • .
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).
Assay. Dilute an accurately measured volume of the injection 
with sufficient 0.1 M hydrochloric acid to produce a solution 
containing 0.0005 per cent w/v of Chlorpromazine

Hydrochloride and measure the absorbance of the resulting 
solution at the maximum at about 254 nm (2.4.7). Calculate the 
content of Ci.7Hi9C1N2S,HC1, taking 915 as the specific 
absorbance at 254 nm. ....

Storage. Store protected from light.

Chlorpromazine Tablets
Chlorpromazine Hydrochloride Tablets

Chlorpromazine Tablets contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
chlorpromazine hydrochloride, C17H19C1N2S,HC1. The tablets 
are coated.

NOTE — Protect the solutions from light throughout the 
tests.

Usual strengths.. 10 mg; 25 mg; 50 mg; 100 mg; 200 mg.

Identification
A. To a quantity of the powdered tablets containing 40 mg of 
Chlorpromazine Hydrochloride add 10 ml of water and 2 ml of 
10 Msodium hydroxide. Extract with 15 ml of ether and wash 
the ether extract with two quantities each of 5 ml, of water, dry 
with anhydrous sodium sulphate. Evaporate the ether and 
dissolve the residue in 0.4 ml of chloroform. 'The resulting 
solution complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorpromazine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of chlorpromazine.

B. Digest a quantity ofthe powdered tablets containing 25 mg 
of Chlorpromazine Hydrochloride with 25 ml of water and 
filter. Reserve a portion ofthe filtrate for Identification C. Dilute 
a volume of the filtrate with sufficient 0.1 M hydrochloric 
acid to produce a solution containing 0.0005- per cent w/v of 
Chlorpromazine Hydrochloride. The resulting solution, when 
examined in the range 230 nm to 360 nm shows absorption 
maxima at about 254 nm and 306 nm, 0.45 to 0.48 (2.4.7).

C. The filtrate reserved in test B gives reaction B of chlorides 
(2.3.1).

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium: 900 ml of 0.1 Mhydrochloric acid,
Speed and time. 50 rpm for 30 minutes.

Withdraw a suitable volume ofthe medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance of the 
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resulting solution at the maximum at about 254 nm (2.4.7). 
CaicuIate the content of chlorpromazine hydrochloride, 
C HwC1N2S, HC1 in the medium from the absorbance obtained 
from a solution of known concentration Qi chlorpromazine 
hydrochloride IPRS in the dissolution medium.

n blot less than 80 per cent of the stated amount of 
C!7H!9C1N2S,HC1.
Related substances. Complies with the test for Related 
substances in Phenothiazines (2.3.5), using mobile phase (a) 
and the following solutions.

Test solution. Extract a quantity of the powdered tablets 
containing 0.2 g of Chlorpromazine Hydrochloride with 10 ml 
of a mixture of 95 volumes of melhanol and 5 volumes of 
dielhylamine and filter.

Reference solution. Dilute 1 volume of the test solution to 
200 volumes with the same solvent mixture.

Uniformity of content. Complies with the test stated under 
Tablets.
Powder one tablet, shake with 1 ml of dilute hydrochloric 
acid/and 40 ml of wafer for 15 minutes, add sufficient wafer to 
produce 100.0 ml and mix. Centrifuge about 15 ml and to 
10.0 ml of the clear, supernatant liquid add 2 ml of 1 M 
hydrochloric acid and sufficient wafer to produce a solution 
containing about 0.0005 per cent w/v of Chlorpromazine 
Hydrochloride. Measure the absorbance of the resulting 
solution at the maximum at about 254 nm (2.4.7). Calculate the 
content of C[7H]9C1N2S,HC1 in, the tablet taking 915 as the 
specific absorbance at 254 nm.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.1 g of Chlorpromazine 
Hydrochloride, add 5 ml of dilute hydrochloric acid and 
200 ml of wafer Shake for 15 minutes and add sufficient water 
to produce 500.0 ml. Centrifuge about 15 ml and to 5.0 ml ofthe 
clear, supernatant liquid addl 0 ml of dilute hydrochloric acid 
and sufficient water to produce 200.0 ml. Measure the 
absorbance of the resulting .solution at the maximum at about 
254 nm (2.4.7). Calculate the content of Ci7HI9C1N2S,HC1, taking 
915 as the specific absorbance at 254 nm.

Storage. Store protected from light.

Chlorpropamide

cigHbC1N2O3S MoLWt. 276.7

Chlorpropamide is l-(4-chlorobenzenesulphonyl)-3-  
propylurea.

Chlorpropamide contains not less than 99.0 per cent and not 
more than 101.0 per cent of Ci0H13C1N2O3S, calculated on the 
dried basis.

Category. Hypoglycaemic.

Description. A white, crystalline powder.

Identification

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C, D and E may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorpropamide 
IPRS or with the reference spectrum of chlorpropamide.

B. Dissolve 0.16 g in 50 ml of methanol, dilute 5 ml to 100 ml 
with 0.01M hydrochloric acid and dilute 5 ml of the solution 
to 100 ml with 0.01 Mhydrochloric acid. When examined in 
the range 220 nm to 360 nm, the resulting solution shows an 
absorption maximum at about 232 nm, about 0.48 (2.-4.7).

C. Boil 0.1g with 8 ml of 50 per cent w/v solution of sulphuric 
acid under a reflux condenser for 30 minutes, cool and filter, 
reserving the filtrate for test D. The precipitate, after 
recrystallisation from wafer and drying, melts at about 143° 
(2.4.21).

D. Make the filtrate reserved in test C alkaline with sodium 
hydroxide solution and heat; an ammonical odour is produced. 

E. Heat 0.1 g with 1 g of anhydrous sodium carbonate ata dull 
red heat for 10 minutes. Cool, extract the residue with water 
and filter. Acidify the filtrate with dilute nitric acid and add 
silver nitrate solution', a white precipitate is. produced.

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of chloroform, 
50 volumes of methanol, 30 volumes of cyclohexane and 
11.5 volumes of strong ammonia solution.

Test solution. Dissolve 0.6 g of the substance under 
examination in 10 ml of acetone.

Reference solution (a). A 0.02 per cent w/v solution of 
4-chlorobenzenesulphonamide in. acetone.

Reference solution (b). A 0.02 per cent w/v solution of 
1, 3-dipropylurea IPRS in acetone.

Reference solution (c). A 0.02 per cent w/v solution of the 
substance under examination in acetone.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of cold air, heat at 110° for .10 minutes, 
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place the plate, while hot, in a tank of chlorine gas prepared by 
adding hydrochloric acid to a 5 per cent w/v solution of 
potassium permanganate contained in a beaker placed in the 
tank and allow to stand, for 2 minutes. Dry it in a current of 
cold air until an area of the plate below the line of application 
gives at most a very faint blue colour with a 0.5 per cent w/v 
solution of potassium iodide in starch solution; avoid 
prolonged exposure to cold air. Any spots corresponding to 
4-chlorobenzenesulphonamide and 1,3-dipropylurea in the 
chromatogram obtained with the test solution are not more 
intense than the spots in the chromato-gram obtained with 
reference solution (a) and (b) respectively. Any other secondary 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
withreference solution (c).

Heavy metals (2.3.13). 0.66 g complies with the limit test for 
heavy metals, Method B (30 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 2.0 g.

Loss on drying (2.4.19). Not more than 1.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.5 g and dissolve in 50 ml of 
ethanol (95 per cent) previously neutralised to 
phenolphthalein solution. Add 25 ml of water and titrate with 
0.1 M sodium hydroxide using phenolphthalein solution as 
indicator.

1 ml of 0.1Msodium hydroxide is equivalent to 0.02767 g of 
C!OH]3C1N2O3S.

Chlorpropamide Tablets
Chlorpropamide Tablets contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
chlorpropamide, Q0H13CIN2O3S.

Usual strengths. 100 mg; 250 mg.

Identification

Extract a quantity of the powdered tablets containing 1 g of 
Chlorpropamide with five quantities, each of 4 ml, of acetone, 
filter and carefully evaporate the filtrate to dryness on a water­
bath. The residue complies with the following tests.

A. Boil 0.1 g with 8 ml of 50 per cent w/v solution of sulphuric 
acid under a reflux condenser for 30 minutes, cool and filter, 
reserving the filtrate for test B. The precipitate, after 
recrystallisation from water arid drying, melts at about 143° 
(2.4.21). •••,•-

B. Make the filtrate reserved in test A alkaline with sodium 
hydroxide solution and heai; an ammonical odour is produced.

C. Heat 0.1g with 1 g of anhydrous sodium carbonate at a dull 
red heat for 10 minutes. Cool, extract the residue with waier 
and filter. Acidify the. filtrate with dilute nitric acid and add 
silver nitrate solution', a white precipitate is produced..

Tests

Dissolution (2.5.2).

Apparatus. No. 2 (Paddle),
Medium. 900 ml of a 0.68 per cent w/v solution o?potassium 
dihydrogen phosphate adjusted to pH 7.4 by the addition of 
1 Msodium hydroxide.
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter with an average pore diameter not greater 
than 1.0 pm. Reject the first few ml ofthe filtrate and dilute a 
suitable volume ofthe filtrate with 0.1 M hydrochloric acidic 
obtain a solution containing about 10 pg of chlorpropamide 
per ml. Measure the absorbance of the resulting solution at 
the maximum at about 232 nm (2.4.7). Calculate the content of 
CioHi3C1N203S taking 598 as the specific absorbance at 
232 nm.

Q. Not less than 75 per cent of the stated amount of 
C10H13CIN2O3S.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of chloroform, 
50 volumes of methanol, 30 volumes of cyclohexane and 
11.5 volumes of strong ammonia solution.

Test solution. Shake a quantity of the powdered tablets 
containing 0.6 g of Chlorpropamide with 10 ml of acetone and 
filter.

Reference solution (a). A 0.02 per cent w/v solution of 
4-chlorobenzenesulphonamide in acetone.

Reference solution (b). A 0.02 per cent w/v solution of 
1,3-dipropylurea lPRS in acetone.

Reference solution (c). A 0.02 per'cent w/v solution ofthe 
substance under examination in acetone.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of cold air, heat at 110° for 10 minutes, 
place the plate, while hot, in a tank of chlorine gas prepared by 
adding hydrochloric acid to a 5 per cent w/v solution of 
potassium permanganate contained in a beaker placed in the 
tank and allow to stand for 2 minutes. Dry it in a current of cold 
air untilan area ofthe plate below the line of application gives 
at most a very faint blue colour with a 0.5 per cent w/v solution 
of potassium iodide in starch solution; avoid prolonged 
exposure to cold air. Any spots corresponding !0 
4-chlorobenzenesulphonamide and 1,3-dipropylurea in the 
chromatogram obtained with the test solution are not more 
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ntense than the spots in the chromatogram obtained with 
reference solution (a) and (b) respectively. Any other 

condary spot in the chromatogram obtained with the test 
'olution is not more intense than the spot in the chromatogram 
obtained with reference solution (c).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.25 g of Chlorpropamide and 
shake with 40 ml of methanol for 20 minutes, add sufficient 
methanol to produce 50.0 ml, mix, filter and dilute 5.0 ml of the 
filtrate to 100.0 ml with 0.1 Mhydrochloric acid. Mix, dilute 
10 0 ml of the solution to 250.0 ml with 0.1 Mhydrochloric 
acid and measure the absorbance of the resulting solution at 
the maximum at about 232 nm (2.4.7). Calculate the content of 
QoHjjClNsCbS taking 598 asrthe specific absorbance at 
232nm.

Chlorthalidone

HO

O

NH O O 

q|V nh2

CmH||C1N2O4S Mol. Wt. 338.8

Chlorthalidone is (RS)-2-chloro-5-(l-hydroxy-3-oxoisoindolin- 
l-yl)benzenesulphonamide.

Chlorthalidone contains not less than 98.0 per cent and not 
more than 102.0 per cent of C14Hi ^INaC^S, calculated on the 
dried basis.

Category. Diuretic.

Description. Awhite to yellowish-white, crystalline powder.

Identification
Test A may be omitted if tests B,. C and D are carried out. Tests 

C and D may be omitted if test A is carried out.

h- Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorthalidone 
ITUS or with the reference spectrum of chlorthalidone.

B- When examined in the range 230 nm to 360nm, a 0.01 per cent 
vdv solution.in .ethanol (95 per cent) shows, absorption 
n^xima at about 275 nm and at about 284 nm; absorbance at 
about 275 nm, about 0.6 and at about 284 nm, about 0.45 (2.4.7).

C. Determine by thin-layer chromatography (2.4.17), coating 
tile PIate with silica gel GF254;

Mobile phase. A mixture of 197 volumes of ethyl acetate and 
3 volumes of water.

Test solution. Dissolve 0.1 g of the substance under 
examination in 100 ml of acetone.

Reference solution. A 0.1 per cent w/v solution of 
chlorthalidone IPRS in acetone.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution.

D. Dissolve 10 mg in 1 ml of sulphuric acid; an intense yellow 
colour is produced.

Tests
Appearance of solution. Dissolve 1.0 g in sufficient 2 Msodium 
hydroxide to produce 10 ml. The solution is clear (2.4.1), and 
not more intensely coloured than degree 6 of the appropriate 
range of reference solution (2.4.1).

Acidity. Dissolve 1 g in a mixture of25 ml of acetone and 25 ml of 
carbon dioxide-free water with the aid of heat, cool and titrate 
with 0.1 M sodium hydroxide using methyl red solution 
as indicator. Repeat the operation without the substance under 
examination. The difference between the titrations is not more 
than 0.75 ml.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 2 volumes of a 0.2 per cent w/v solution of 
sodium hydroxide, 48 volumes of mobile phase B and 50 
volumes of mobile, phase A.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Reference solution. A 0.0001 per cent w/v solution of 
chlorthalidone IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica gel (5 pm),
- column temperature: 40°,
- mobile phase: A. a buffer solution prepared by 

dissolving 1.32 g of diammonium hydrogen­
orthophosphate in-900 ml of water, adjusted to pH 5.5 
with dilute orthophosphoric acid and dilute to 1000 ml 
with water,

B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1.4 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.
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’2-(4-chloro-3-sulfanioylbenzoyl)benzoic acid,
2impurity of unknown structure with a relative retention of about Q.9, 
3(37?iSr)-3-(3,4-dichlorophenyl)-3-hydroxy~2,3-dihydro-17/-isoindoLi- 
one.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 65 35

16 65 ■■ 35
21 50 50

35 50 50

45 65 35

Name Relative 
retention time

Chlorthalidone impurity B1 0.7

Chlorthalidone impurity J2 0.9
Chlorthalidone(retention time: about 7 minutes) 1.0

Chlorthalidone impurity G3 6.0

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to impurity B is not more , than 7 times the area of 
principal peak'in the chromatogram obtained with the 
reference solution (0.7 per cent), the area of any peak due to 
impurity J is not more than 3 times the area of principal peak in 
the chromatogram obtained with the reference solution 
(0.3 per cent), the area of any peak due to impurity G is not 
more than twice the area of the. principal peak in the 
chromatogram obtained with the reference solution (0.2 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.1 per cent) and the sum of areas 
of all the secondary peaks is not more than 12 times the area of 
the principal peak in the chromatogram with the reference 
solution(l .2 per cent).

Ignore any peak with an area less than 0.5 times the area ofthe 
principal peak in the chromatogram obtained with the reference 
solution (0.05 per cent).

Heavy metals (2:3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Chlorides (2.3.12). Triturate 0.5 g with 30 ml of water, shake 
for 5 minutes and filter. 15 ml of the filtrate complies with the 
limit test for chlorides. Use 5.0 ml Qi chloride standard solution 
(25 ppm Cl) to prepare the standard (500 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

I? 2022

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml ci m ethanol. Take 5.0 ml ofthe resulting 
solution, dilute with water to 50.0 ml arid mix.

Reference solution. A 0.1 per cent w/v solution of 
chlorthalidone'IPRS in methanol. Take 5.0 ml ofthe solution 
dilute with 50.0 ml of water and mix.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of 0.01 M dibasic 

ammonium phosphate and 40 volumes of methanol 
adjusted to pH 5.5 with orthophosphoric acid,

- flow rate: 1.0 ml per minute,
- spectrophotometer set at 254 nm,
- inj ection volume: 2 5 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C14HUC1N2O4S.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Chlorthalidone Tablets
Chlorthalidone Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
chlorthalidone, CuHhCI^C^S.

Usual strength. 50 mg.

Identification
Heat a quantity of the powdered tablets containing 0.2 g of 
Chlorthalidone with 20 ml of acetone on a water-bath for 
10 minutes, cool and filter. Add 40 ml of water to the filtrate 
and heat on a water-bath for 20 minutes using a gentle current 
of air to remove the solvent. Cool to room temperature and 
allow to stand, filter and dry the crystals at 105° for 4 hours. 
The crystals comply with the following tests.
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with chlorthalidone 
IPRS or with the reference spectrum of chlorthalidone.

B. When examined in the range 230 nrri tq 360 nm, a 0.01 per 
cent w/v solution in ethanol (95 per cent) shows absorption 
maxima at about 275 nm and at about 284 nm; absorbance at 
about 275 nm, about 0.6 and at about 284 nm, about 0.45 (2-4.7)- 
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q Wash with water a quantity ofthe crystals obtained in test 
4 and dissolve 50 mg in 3. ml of sulphuric acid', an intense 
yellow colour is 'produced.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle), 
Medium. 900 ml of water, 
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtrate, suitably diluted if necessary, at 
the maximum at about 275 nm (2.4.7). Calculate the content of 
CUH11CIN2O4S in the medium from the absorbance obtained 
from a solution of known concentration of chlorthalidone 
IPRS, prepared by dissolving in methanol and diluted with 
the dissolution medium.

Q. Not less than 70 per cent of the stated amount of 
CuHnCmS.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 75 volumes of butanol and 15 
volumes of IM ammonia.

Test solution. Shake a quantity of the powdered tablets 
containing 50 mg of Chlorthalidone with 5.0 ml of acetone, 
centrifuge and use the supernatant liquid.

Reference solution. A solution containing 0.01 per cent w/v of 
2-(4-chloro-3~sulphamoylbenzoyl)benzoic acid IPRS in 
acetone.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about .0.1 g of Chlorthalidone, boil 
with 30 ml cd methanol under a reflux condenser for 5 minutes, 
shake vigorously for 15 minutes, cool and filter; wash the 
residue with methanol and filter. Dilute the combined filtrate 
and washings to 100.0 ml with methanol. To 5.0. ml add 2 ml of 
/ M hydrochloric acid, andsufficient methanol to produce 
>0.0 ml. Measure the absorbance of the resulting solution at 
tire maximum at about 275 nm (2.4.7). Calculate the content of 
C14HUQN2O4S taking 57.4 as the specific absorbance at 
275nm. ■ ■ ■’ ■ ;

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Choline Fenofibrate

C22H28C1NO5 Mol Wt. 421.9
Choline Fenofibrate is 2-[4-(4-Chlorophenylcarbonyl) 
phenoxy] -2-methylpropanoate choline salt.

Choline Fenofibrate contains fenofibric acidnot less than 72.0 
per cent and not more than 76.0 per cent and choline not less 
than 23.0 per cent and not more than 26.0 per cent, calculated 
on the dried basis.

Category. Antihyperlipidaemic.

Description. A white to off white crystalline powder

Identification

A. In the test for Related substances, the principal peak in the 
chromatogram obtained with test solution corresponds to the 
peak in the chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in mobile phase and dilute to 25.0 ml with mobile 
phase.

Reference solution. A 0.1. per cent w/v solution of choline 
fenofibrate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 30 volumes of water adjusted 

to pH 2.5 with phosphoric acid and 70 volumes of 
acetonitrile,

~ flow rate: 1 ml per minute,
- spectrophotometer set at286 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than 0.2 per cent and the sum of 
areas of all the secondary peaks is not more than 0.5 per cent, 
calcuated by area normalisation.

Sulphated ash (2.3.18). Not more than 0.2 per cent

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.
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Assay. For Fenofibric acid—Determine by liquid 
chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in mobile phase and dilute to 25.0 ml with mobile 
phase. Dilute 5.0 ml of the solution to 20.0 ml with mobile 
phase.

Reference solution. A 0.025 per cent w/v solution offenofibric 
acidIPRS in the mobile phase.

Use the chromatographic system described as in the Related 
substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of fenofibric acid.

For Choline — Weigh 0.3 g, dissolve in 70 ml of glacial 
acetic acid. Titrate with 0.1 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1ml of 0:1 Mperchloric acid is equivalent to 0.0104 g of 
choline.

Chorionic Gonadotrophin
Human Chorionic Gonadotrophin

Chorionic Gonadotrophin is a dry, sterile preparation of 
placental glycoproteins that has luteinising activity. It is 
extracted from the urine of pregnant women. The material is 
sterilised by filtration and dried under reduced pressure or 
freeze-dried.

Chorionic Gonadotrophin contains not less than 2500 Units 
per mg.

Category. Gonadotrophic hormone.

Description. A white or almost white, amorphous powder.

Identification
It causes an increase in the weight of the seminal vesicles or 
ofthe prostate glands of immature male rats when administered 
as directed, in the Assay.

Tests
Appearance of solution. A l .0 per cent w/v solution is clear 
(2.4.1), and colourless (2.4.1). •>/.

Water (2.3.43). Not more than 5.0 per cent,determined on 0.2 g.

Assay. Carry out the biological assay of chorionic 
gonadotrophin described below.

Standard preparation. The 3rd International Standard fOr 
Chorionic Gonadotrophin, human, established in 
consisting of a freeze-dried extract of human chorion^ 
gonadotrophin with human albumin (supplied in ampoules 
containing 650 Units), or another suitable preparation the 
potency of which has been determined in relation to the 
International Standard.

Dissolve a sufficient quantity corresponding to the daily doses 
to be used in sufficient albumin-phosphate buffer pH 7.2 so 
that the daily dose is about 0.2 ml. Add a suitable antimicrobial 
preservative such as 0.4 per cent w/v ofphenol or 0.002 per 
cent w/v of thiomersal. Store the solution at a temperature of 
2° to 8°.

Test preparation. Dissolve a sufficient quantity ofthe 
preparation under examination corresponding to the daily 
doses to be used in sufficient albumin-phosphate buffer 
pH 7.2 so that the daily dose is about 0.2 ml. Add a suitable 
antimicrobial preservative such as 0.4 per cent w/v ofphenol 
or 0.002 per cent w/v of thiomersal. Store the solution at a 
temperature of2° to 8°.

Use immature male rats of the same strain, approximately 
21 days old and of approximately equal weight within the 
range 25 to 35 g. Assign the rats at random to four equal 
groups of at least eight animals. If sets of four littermates are 
available, allot one littermate from each set at random to each 
group and mark according to the litter.

Choose two doses of the standard preparation and two of the 
test solution such that the smaller dose is sufficient to produce 
a positive response in some of the rats and the larger dose 
does not produce a maximum response in all of the rats. As an 
initial approximation, doses of 7.5 and 15 Units may be tried 
although the dose will depend on the sensitivity of the animals 
used, which may vary, widely.

Inject subcutaneously into each rat the daily dose allocated 
to its group on 4 consecutive days at the same time each day. 
On the fifth day, about 24 hours after the last injection, kill the 
rats and remove the seminal vesicles or the prostate glands 
from each animal. Remove any extraneous fluid and tissue 
from the vesicles or glands and weigh them immediately. 
Calculate the result of the assay by standard statistical 
methods using the weight of the vesicles or prostate glands 
as the response.
The estimated potency is not less than 80 per cent and not 
more than 125 per cent of the stated potency. The fiducial 
limits of error are not less than 64 per cent and not more than 
156 per cent of the stated potency.
Chorionic Gonadotrophin 'intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement.
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t ^21 endotoxins (2.2.3). Not more than 15.0 Endotoxin 
Units peta s°lut*on PrePared in the following manner. 
Dissolve a quantity in water BET to obtain a solution 
containing 500 units of chorionic gonadotrophin per ml. Carry 
out the test using Maximum Valid dilution of the solution 
calculated front the declared sensitivity of the lysate used in 

the test.
Chorionic Gonadotrophin intended for use in the 
manufacture of parenteral preparations without a further 
appropriate sterilisation procedure complies with the 
following additional requirements.

Sterility (2.2.11). Complies with the test for sterility.

Abnormal toxicity (212.1). Complies with the test for abnormal 
toxicity (2.2.1) using a quantity equivalent to 1000 Units 
dissolved in 0.5 ml of sodium chloride injection and observing 
the animals for 48 hours.

Storage. Store protected from light in a tamper-evident 
container, which is sealed so as to exclude micro-organisms, 
in a refrigerator (2° to 8°).

Labelling. The label states (1) the number of Units contained 
in the container; (2) the number of Units per mg; (3) whether 
or not it is intended for use in the manufacture of parenteral 
preparations.

Chorionic Gonadotrophin Injection
Chorionic Gonadotrophin Injection is a sterile material 
consisting of Chorionic Gonadotrophin with or without 
excipients such as buffers, diluents or other inert substances 
such as Lactose or Sodium Chloride. It may also contain an 
antimicrobial agent. It is filled in a sealed container.
The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections or a suitable diluent supplied by the manufacturer, 
immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).
Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.
Chorionic Gonadotrophin Injection contains not less than 
80.0 per cent and not more than 125.0 per cent ofthe stated 
potency.
Usual strengths. 500,1000,2000, 5000 and 10,000 Units in 
each sealed container.
description. A white or almost white powder.

ie contents of the sealed container comply with the 
requirements for Powders for Injections stated under 

Parenteral Preparations and . with the following 
requirements.

Identification
It causes an increase in the weight of the seminal vesicles or 
of the prostate glands of immature male rats when administered 
as directed in the Assay.

Tests
pH (2.4.24). 6.0 to 8.0, determined in a 1.0 per cent w/v solution. 

Assay. Carry out the biological assay of chorionic 
gonadotrophin described below.

Standard preparation. The 3rd International Standard for 
Chorionic Gonadotrophin, human, established in 1986, 
consisting of a freeze-dried extract of human chorionic 
gonadotrophin with human albumin (supplied in ampoules 
containing 650 Units), or another suitable preparation the 
potency of which has been determined in relation to the 
International Standard.
Dissolve a sufficient quantity corresponding to the daily doses 
to be used in sufficient albumin-phosphate buffer pH 7.2 so 
that the daily dose is about 0.2 ml. Add a suitable antimicrobial 
preservative such as 0.4 per cent w/v of phenol or 0.002 per 
cent w/v of thiomersal. Store the solution at a temperature of 
2° to 8°.

Test preparation. Dissolve a sufficient quantity ofthe injection 
under examination corresponding to the daily doses to be 
used in sufficient albumin-phosphate buffer pH 7.2 so that 
the daily dose is about 0.2 ml. Add a suitable antimicrobial 
preservative such as 0.4. per cent w/v of phenol or 0.002 per 
cent w/v of thiomersal. Store the solution at a temperature of 
2° to 8°.

Use immature male rats of the same strain, approximately. 
21 days old and of approximately equal weight within the 
range 25 to 35 g. Assign the rats at random to four equal 
groups of at least eight animals. If sets of four littermates are 
available, allot one littermate from each set at random to each 
group and mark according to the litter.
Choose.two doses of the standard preparation and two ofthe 
test solution such that the smaller dose is sufficient to produce 
a positive response in some of the rats and the larger dose 
does not produce a maximum, response in all of the rats. As an 
initial approximation, doses of 7.5 and 15 Units may be tried 
although the dose will depend on the sensitivity ofthe animals 
used that may vary widely.
Inject subcutaneously into each rat the daily dose allocated 
to its group on 4 consecutive days at the same time each day. 
On the fifth day, about 24 hours after the last injection, kill the 
rats and remove the seminal vesicles or the prostate glands 
from each animal. Remove any extraneous fluid and tissue 
from the vesicles or glands and weigh them immediately.
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Calculate the result of the assay by standard statistical 
methods using the weight of the vesicles or prostate glands 
as the response.

The estimated potency is not less than 80 per cent and not 
more than 125 per cent of the stated potency. The fiducial 
limits of error are not less than 64 per cent and not more than 
156 per cent of the stated potency.

Bacterial endotoxins (2.2.3). Notmore than 15 Endotoxin Units per 
ml of a solution prepared in the following manner. Dissolve the 
contents of a sealed container in water BET to obtain a solution 
containing 500 units of chorionic gonadotrophin per ml. Carry 
out the test using Maximum Valid Dilution of the solution 
calculated from the declared sensitivity of the lysate used in 
the test.

Abnormal toxicity (2.2.1). Use a quantity equivalent to 
1000 Units dissolved in 0.5 ml of sodium chloride injection 
and observing the animals for 48 hours.

Storage. Store protected from light in containers, which are 
sealed so as to exclude micro-organisms, at a temperature not 
exceeding 20°.

Labelling. The label states (1) the number of Units contained 
in the sealed container; (2) the name(s) of any added 
substance(s).

Chymotrypsin
Chymotrypsin is a proteolytic enzyme obtained by the 
activation of chymotrypsinogen extracted from the pancreas' 
of beef (Bos taurus L.). It has an activity of not less than 5.0 
microkatals per milligram. In solution it has maximal enzymic 
activity at about pH 8; the activity is reversibly inhibited at 
pH 3, the pH at which it is most stable.

Category. Proteolytic enzyme.

Production
The animals from which chymotrypsin is derived must fulfil 
the requirements for the health of animals suitable for human 
consumption. Furthermore, the tissues used shall not include 
any specified risk material as defined by any relevant 
international or, where appropriate, national legislation.

The method of manufacture is validated to demonstrate 
that the product, if tested, would comply with the following 
test.

Histamine (2.2.7). Notmore than 1 pg (calculated as histamine 
base) per 5 microkatals of chymotrypsin activity. Before 
carrying out the test, heat the solution of the substance under 
examination on a water-bath for 30 minutes.

Description. Awhite or almost white, crystalline or amorphous 
powder.

IP 2022

Identification
Substrate solution. To 24 mg of acetyltyrosine ethyl ester 
add 0.2 ml of ethanol (95 per cent), and, swirl until solution is 
effected. Add 2.0 ml of 0.067 Mphosphate buffer solution pH 
7.0 and 1 ml of methyl red mixed solution and dilute to 10.0 nil 
with water.

A. A 1.0 per cent w/v solution in. carbon dioxide free water 
(Solution A). Dilute 1 ml of solution A to 10 ml with water. In a 
depression in a white spot plate, mix 0.05 ml of the solution 
with 0.2 ml of substrate solution; a purple colour develops.

B. Dilute 0.5 ml of solution Ato 5 ml with water. Add 0.1 ml ofa 
2 per cent w/v solution of tosylphenylalanylchloromethane in 
ethanol (95 per cent). Adjusted to pH 7.0 and shake for 
2 hours. In a depression in a white spot plate, mix 0.05 ml ofthe 
solution with 0.2 ml of the substrate solution; no colour 
develops within 3 minutes of mixing.

Tests
Appearance of solution. Solution A is not more opalescent 
than Opalescence standard OS2 (2.4.1).

pH (2.4.24). 3.0 to 5.0, determined in solution A.

Light absorption. Dissolve 30 mg in 100.0 ml of 0.001 M 
hydrochloric acid. The solution shows an absorption 
maximum at 281 nm and a minimum at 250 nm (2.4.7). The 
specific absorbance at the absorption maximum is 18.5 to 22,5 
and at the absorption minimum is not more than 8.

Trypsin, Transfer to a depression in a white spot plate 0.05 ml 
of tris (hydroxymethyl)aminomethane buffer solution pH 8.1 
and 0.1 ml of solution A. Add 0.2 ml of substrate solution. At 
the same time and in the same manner, prepare a reference 
solution using the substance under examination to which not 
more than 1 per cent w/w of trypsin.has been added. Start a 
timer. No colour appears in the test solution within 3-5 minutes 
after the addition of the substrate solution. A purple colour is 
produced in the control solution.

Substrate solution. To 98.5 mg of tosylarginine methyl ester 
hydrochloride, suitable for assaying trypsin, add 5 ml of 
tris(hydroxymethyl)aminomethane buffer solution pH 8.1 and 
swirl to dissolve. Add 2.5 ml of methyl red mixed solution and 
dilute to 25.0 ml with water.
Loss on drying (2.4.19). Notmore than 5.0 per cent, determined 
on 1.0 g by drying at 60° at a pressure not exceeding 0.7 kPa 
for 2 hours.
Assay. The activity of chymotrypsin is determined by 
comparing the rate at which it hydrolyses acetyltyrosine ethyl 
ester with the rate at which chymotrypsin IPRS hydrolyses 
the same substrate under the same conditions.

Apparatus
Use a reaction vessel of about 30 ml capacity provided with- 
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a device that will maintain a temperature of 25.0 ± 0.1°; 
a stirring device, for example a magnetic stirrer;

_ a lid with holes for the insertion of electrodes, the tip of 
a burette, a tube for the admission of nitrogen and the 
introduction of reagents.

4n automatic or manual titration apparatus may be used. For 
the latter the burette is graduated in 0.005 ml and the pH meter 
is provided with a wide scale and glass- calomel or glass- 
silver-silver chloride.electrodes.

Test solution. Dissolve 25 mg of the substance under 
examination in 250.0 ml of 0.001 Mhydrochloric acid.

Reference, solution. A 0.01 per cent w/v solution of 
chymotrypsin IPRS in 0.001 M hydrochloric acid.

Store the solutions at below 5°. Warm 1 ml of each solution to 
about’25° over 15 minutes and use 50 pl of each solution 
(corresponding to about 25 nanokatals) for each titration. Carry 
out the titration in an atmosphere of nitrogen. Transfer 10.0 ml 
of 0.0/ M calcium chloride solution to the reaction vessel 
and,.while stirring, add 0.35 ml of 0.2 Macetyltyrosine ethyl 
ester solution . When the temperature is steady at 25.0 ± 0.1° 
(after about 5 minutes) adjusted to pH exactly 8.0 with 
0.02 M sodium hydroxide. Add 50 pl of the test solution 
(equivalent to about 5 pg of the substance under examination) 
and start a timer. Maintain the pH at 8.0 by the addition of 
0.02 M sodium hydroxide, noting the volume added every 
30 seconds. Calculate the volume of 0.02 Msodium hydroxide 
used per second between 30 seconds and 210 seconds. Carry 
out a titration in the same manner using the reference solution 
and calculate the volume of 0.02 M sodium hydroxide used 
per second.

Calculate the activity in microkatals per milligram.

Storage. Store protected from light, in a refrigerator (2° to 8°).

Labelling. The quantity of chymotrypsin and the total activity 
in microkatals per container; for the amorphous substance, 
that it is hygroscopic. .

Ciclesonide

Ciclesonide is (llp,16a)-16,17-[(/?)-cyclohexylmethylene] 
bis(oxy)-11 -hydroxy-21 -(2-methyl-1 -oxopropoxy)pregna- 
1,4-diene-3,20-dione.

Ciclesonide contains not less than 98.0 per cent and not more 
than 102.0 per cent of ciclesonide, C/^H.j.-O.-, calculated on the 
anhydrous basis.

Category. Glucocorticoid.

Description. A white to-off white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ciclesonide RS 
or with the reference spectrum of ciclesonide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Specific optical rotation (2.4.22). +90.0° to +98.0°, determined 
in a 0.5 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of methanol.

Reference solution. A 0.001 per cent w/v solution of 
ciclesonide IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. dilute 1 volume of orthophosphoric 

acid to 1000 ml with water,
B. acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 240 nm,
- inj ection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 65 35

20 25 75

40 25 ' 75

45 65 35

55 65 35

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 30000 theoretical plates and 
the tailing factor is not more than 2.0.
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Inject the reference solution and the test solution. Any 
individual impurity is not more than 0.5 per cent and the sum 
of all the impurities found is not more than 1.0 per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
1 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of methanol. Dilute 5 ml of the resulting 
solution to 50.0 ml with methanol. ■

Reference solution. A 0.01 per cent w/v solution of ciclesonide 
IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 30 volumes of 0.1 per cent 

orthophosphoric acid and 70 volumes of acetonitrile,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 245 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless relative 
standard deviation for replicate injections is not more than 
1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C^H^CK.

Storage. Store protected from light, at a temperature not 
exceeding 30°.

Ciclesonide Inhalation
Ciclesonide Inhalation is a suspension or solution of microfine 
Ciclesonide in a suitable liquid filled in a suitable pressurized 
container. It may contain suitable pharmaceutical aids such as 
surfactants, stabilizing agents.

Ciclesonide Inhalation delivers not less than 80.0 per cent and 
not more than 120.0 per cent of the stated amount of 
ciclesonide, C32H44O7, per inhalation by actuation of the 
valve.

Usual strengths. 80 pg per metered dose; 160 pg per metered 
dose.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).
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Tests I

' I
Other tests.. Comply with the tests stated under Inhalation « 
Preparations (Pressurised Metered-dose Preparations). |

Follow the procedure described under Assay with suitable I 
dilution of the reference solution wherever the amount of active I 
substance is to be determined in any test. |

Assay. Carry out the test for' Content of active ingredient I 
delivered per actuation stated under Inhalation Preparations I 
(Pressurised Metered-dose Preparations). |

I

Determine by liquid chromatography (2.4.14). |
I

Solvent mixture. A mixture of equal volumes of water and I 
acetonitrile. j

Test solution. Prepare using the solvent mixture as described f 
under the test for Content of active ingredient delivered per I 
actuation stated under Inhalation Preparations (Pressurised I
Metered-dose Preparations). \

Reference solution (a). A 0.04 per cent w/v solution of f 
ciclesonide IPRS in acetonitrile. |

.. I

Reference solution (b). Dilute reference solution (a) with the |
solvent mixture to obtain a solution containing 32 pg of I 
Ciclesonide per ml.
Chromatographic system (

- a stainless steel column 15 cm x 4.6 mm, packed with | 
octylsilane bonded to porous silica (5 pm), |

- mobile phase: a mixture of 30 volumes .of a buffer solution |
prepared by diluting 1 ml of qrthpphosphoric acid to | 

1000 ml with water and 7 0 volumes of acetonitrile, |
- flow rate: 3 ml per minute, I
- spectrophotometer set at 245 nm, |
- injectionvolume:200jilorl00pl. ’

Inject reference solution (b). The test is not valid unless the | 
column efficiency is not less than 3500 theoretical plates and | 
the tailing factor is not more than 2.0 and the relative standard | 
deviation for replicate injections is not more than 2.0 per cent. |

I

Inject reference solution (b) and the test solution. |

Calculate the content of C^H^O; in the solution and the 
amount of C32H44O7 delivered per actuation of the valve. |

. , I

Determine the content of active ingredient a second and tniro | 
time by repeating the procedure on the middle ten and on the 
last ten successive combined actuations of the valve. For | 
each of the three determinations the average content of | 
C32H44O7 delivered per actuation of the valve meets the | 
requirements. I

Storage. Store protected from moisture at a temperature not | 
exceeding 30°. |

Labelling. The label states the amount of active ingredient | 
delivered per inhalation. I

I
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Cilastatin Sodium

Cj6Hi5N2NaOsS Mol. Wt. 380.4

Cilastatin sodium is sodium (Z)-7-[[(I?)-2-amino-2- 
CarboxyethyI]sulphanyl]-2-[[[(lS)-2,2-dimethyl-cyclopropyI] 
carbonyl] amino]hept-2-enoate.

Cilastatin Sodium contains not less than 98.0 per cent and not 
more than 101.5 per cent of C]6H25N2NaO5S, calculated on the 
anhydrous and solvent free basis.

Category- Antibacterial.

Description. A white or light yellow amorphous powder, 
hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cilastatin sodium 
IPRS or with the reference spectrum of cilastatin sodium.

B. It gives reaction A of sodium (2.3.1).

Tests

Appearance of solution. A1.0 per cent w/v solution in carbon­
dioxide free water (Solution A) is clear (2.4.1) and not more 
intensely coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 6.5 to 7.5, determined in solution A.

Specific optical rotation (2.4.22). + 41.5° to+44.5°, determined 
in 1.0 per cent w/v solution in a mixture of 1 volume of 
hydrochloric acid and 120 volumes of methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 32 mg of the substance under 
examination in 20.0 ml of water.

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with water. Dilute 5.0 ml of the solution to 100.0 ml 
with water.

Reference solution (b). Dilute 5.0 ml the test solution to 
100.0 ml with water. Dilute 5.0 ml of the solution to 50.0 ml with 
'water.

Reference solution (c). Dissolve 16 mg ofthe substance under 
examination in dilute hydrogen peroxide solution and dilute 

to 10.0 ml with the same solvent. Allow to stand for 30 minutes. 
Dilute 1 ml of the solution to 100 ml with water.

Reference solution (d). Dissolve 32 mg of mesityl oxide in 100 ml 
of water. Dilute 1 ml of the solution to 50 ml with water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 50°,
- mobile phase: A. a mixture of 30 volumes of acetonitrile 

and 70 volumes of a 0.1 per cent v/v solution of 
orthophosphoric acid in water,

B. a 0.1 per cent v/v solution of 
orthophosphoric acid in water,

- a gradient programme using the conditions given below, 
- flow rate: 2.0 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 p.1.

Time Mobile phase A Mobile phase B
(min.) (per cent v/v) (per cent v/v)

0 15 85
30 100 0
46 100 0
56 15 85

Equilibrate the column with a mixture of 15 per cent v/v of 
mobile phase A and 85 per cent v/v of mobile phase B. Inject 
separately each solution. Adjust the sensitivity of the system 
so that the height of the principal peak in the chromatogram 
obtained with reference solution (b) is at least 15 per cent of 
the full scale of the recorder.

Inject reference solution (a) and (c). The test is not valid unless, 
the chromatogram obtained with reference solution (c) shows 
three principal peaks: the first two peaks (cilastatin impurity 
A) may elute without being completely resolved and the 
capacity factor of the third peak (cilastatin) is not less than 10; in 
the chromatogram obtained with reference solution (a), the 
principal peak has a signal-to-noise ratio is not less than 5.0.

Inject reference solution (a), (b), (d) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent); the sum ofthe areas of all secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than the area, of the 
principal peak in the chromatogram obtained with reference 
solution (a) and any peak corresponding to the principal peak 
in the chromatogram obtained with reference solution (d).

Mesityl oxide, acetone and methanol. Not more than 1.0 per cent 
w/w of acetone, 0.5 per cent w/w of methanol and 0.4 per cent 
w/w of mesityl oxide.
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Determine by gas chromatography (2.4.13).

Internal standard solution. Dissolve 0.5 ml of propanol in 
water and dilute to 1000 ml with the same solvent.

Test solution. Dissolve 0.2 g of the substance under 
examination in water, add 2.0 ml of the internal standard 
solution and dilute to 10.0 ml with water.

Reference solution. Dissolve 2.0 ml of acetone, 0.5 ml of 
methanol and 0.5 ml of mesityl oxide in water and dilute to 
1000 ml with the same solvent. To 2.0 ml of the solution add 
2.0 ml of the internal standard solution and dilute to 10.0 ml 
with water. This solution contains 316 pg of acetone, 79 pg o f 
methanol and 86 pg of mesityl oxide per milliliter.

Chromatographic system
- a fused-silica column 30 m x 0.53 mm, packed with 

macrogol 20000 (film thickness 1.0 pm),
- temperature:

column 50° from 0 to 2.5 minutes, 50° - 70° from 2.5 to 
5 minutes and hold at 70° from 5 to 5.5 minutes, 
inlet port at 160°and detector at 220°,

- a flame-ionisation detector,
- flow rate: 9 ml per minute, using nitrogen as the carrier 

gas.

Inject 1 pl of the reference solution and the test solution. 
Calculate the contents of acetone, methanol and mesityl oxide.

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.5 g.

Assay. Dissolve 0.3 g in 30 ml of methanol and add 5 ml of 
water. Add 0.1 M hydrochloric acid to a pH of about 3.0. 
Titrate with 0.1 M sodium hydroxide, determining the end 
point potentiometrically (2.4.25). Three jumps of potential are 
observed, titrate to the third equivalence point. Use the volume 
added between the. first and third point of inflexion.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.01902 g of
C^H^NaOsS. ' :

Cilastatin Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement..

Bacterial endotoxins (2.2.3). Not more than 0.17 Endotoxin 
Units per mg of cilastatin sodium.

Storage. Store protected from moisture, at a temperature not 
exceeding 8°. If the substance is sterile, store in. a sterile, 
airtight, tamper-proof container.

Labelling. The label states, where, applicable, that the 
substance is free from bacterial endotoxins.

Cilnidipine

C27H28N2O7 Mol. Wt. 492.5

Cilnidipine is l,4-Dihydro-2,6-dimethyl-4-(3-nitrophenyl)-3,5- 
pyridinedicarboxylic acid 2~methoxyethyl (2E)-3 -phenyl-2- 
propenyl ester.

Cilnidipine contains not less than 98.0 per cent and not more 
than 102.0 per cent of C27H28N2O7, calculated on the dried 
basis.

Category. Antihypertensive, calcium channel blocker.

Description. Lightyellow, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that, obtained with the cilnidipine 
IPRS or with the reference spectrum of cilnidipine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Melting range (2.4.21). 108° to 113°..

Related substances. Determine by liquid chromatography 
(2.4.14). ' •

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Reference solution. A 0.0001 per cent w/v solution of 
cilnidipine impurity A IPRS [bis(2-methoxyethyl)2f>- 
dimethyl~4-(3-nitrophenyl)-! ,4-dihydropyridine-3 A' 
dicarboxylate] and cilnidipine IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such as 
Inertsil- ODS -3 V),

- mobile phase: a mixture of 20 volumes of water, 
volumes of acetonitrile and 40 volumes of methanol, 
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flow rate: 1.5 ml per minute, 
spectrophotometer set at 250 nm,

_ injection volume: 20 pl.

The retention time of the cilnidipine impurity A is about 3.5 
minutes and cilnidipine is about 7 minutes.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to cilnidipine impurity A 
and cilnidipine is not less than 6.5, the column efficiency for 
the peaks due to cilnidipine impurity A and cilnidipine is not 
less than 3000 theoretical plates and the tailing factor for the 
peaks due to cilnidipine impurity A and cilnidipine is not more 
than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak 
of cilnidipine (about 25 minutes). In the chromatogram obtained 
with the test solution, the area of secondary peak 
corresponding to cilnidipine impurity A is not more than 1.5 
times the area of the corresponding peak in the chromatogram 
obtained with the reference solution (0.15 per cent), the area 
of any other secondary peak is not more than the area of the 
principal peak of cilnidipine in the chromatogram obtained 
with reference solution (0.10 per cent) and the sum of the 
areas of all other secondary peaks is not more than 3 times the 
area ofthe principal peak of cilnidipine in the chromatogram 
obtained with the reference solution (0.3 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak of cilnidipine in the chromatogram obtained with the 
reference solution (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at 60° for 1 hour under vacuum (reduce 
pressure of minimum 100 mm Hg).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50.0 mg of the substance under 
examination in methanol and dilute to 50.0 ml with methanol} 
further dilute 1.0 ml ofthe solution to 100.0 ml with methanol.

Reference solution. A 0.001 per cent w/v solution of cilnidipine 
IPRS in methanol.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such as 
Prodigy ODS3V),
mobile phase: a mixture of 70 volumes of acetonitrile 
and 30 volumes of 0.01Msodium acetate buffer prepared 
hy dissolving 0.82 g of sodium acetate anhydrous in 
wafer and dilute to 1000 ml with -water and adjusted to 
pH 5.0 with dilute orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm, / ;
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C27H2SN2O7.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Cilnidipine Tablets
Cilnidipine Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of Cilnidipine, 
f-2?H28N2O-;.

Usual Strengths. 5 mg; 10 mg; 20 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with test solution corresponds to the peak in the chromatogram 
obtained with reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 1.0 per cent w/v solution of sodium lauryl 
sulphate in citro-phosphate buffer solution prepared by 
dissolving 4.1363 g of disodium hydrogen phosphate and 
0.475 g of citric acid monohydrate in 200 ml -water, add 
0.125 ml of orthophosphoric acid and dilute with water to 
1000 ml. Adjusted to pH 6.8 with 2 Msodium hydroxide or 
ortho phosphoric acid as required,
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of medium and filter. Reject the 
first few ml ofthe filtrate and dilute a suitable volume of the 
filtrate with dissolution medium. Measure the absorbance of 
the filtered solution at the maximum at about 243 nm (2.4.7). 
Calculate the content of cilnidipine, in die medium
from the absorbance obtained from a solution of known 
concentration of cilnidipine IPRS prepared by dissolving 
weighed quantity of cilnidipine IPRS in methanol and diluting 
further with the dissolution medium.

Q. Not less than 70 per cent of the stated amount of 
(yi^Oj.
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Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh a quantity of the powdered tablets 
containing 50 mg of cilnidipine, disperse in 20 ml methanol 
with the aid of ultrasound for 20 minutes with intermediate 
shaking and dilute to 50.0 ml with mobile phase A, centrifiige 
and filter.

Reference solution. A 0.0002 per cent w/v solution of 
cilnidipine IPRS prepared by dissolving weighed quantity of 
cilnidipine IPRS completely in methanol and diluting further 
with the mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5pm), (Such 
asKinetexC18),

- mobile phase: A. a mixture of 35 volumes of a buffer 
solution prepared by dissolving 2.0 g of ammonium

. . dihydrogen phosphate in 1000 ml of water, adjusted to 
pH 3.0 with dilute ortho phosphoric acid and 65 
volumes of methanol,

B. a mixture of 40 volumes of a buffer 
solution prepared by dissolving 2.0 g of ammonium 
dihydrogen phosphate in 1000 ml of water, adjusted to 
pH 3.0 with dilute phosphoric, acid and 60 volumes of 
acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 245 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

■ O' ; 45 55

12 45 - ' ' 55 . .

20 35 65

28 35 ■ 65 '

45 35 ’ 65

55 45 55

60 45 . 55

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3 000 theoretical plates, the 
tailing factor is not more than 2.0 and relative standard deviation 
forreplicate injections is notmore than 5.0 per cent ■

Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak is not more'.than 2.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than 5 times the area of the principal peak of

11*2022

cilnidipine in the chromatogram obtained with reference 
solution (1.0 per cent). .

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Disperse one tablet in 50 ml solvent mixture 
with the aid of ultrasound for 15 minutes with intermediate 
shaking and dilute to volume to obtain a solution containing 
0.005 per cent w/v of cilnidipine in solvent mixture.

Calculate the content of C27H2SN2O7 in the Tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 40 volumes of acetonitrile, 40 volumes of 
methanol and 20 volumes of a buffer solution prepared by 
dissolving 2.0 g of ammonium dihydrogen phosphate, in 
1000 ml of water, adjusted to pH 3.0 with 10 per cent w/v 
solution of ortho' phosphoric acid.

Test Solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing about 100 mg of cilnidipine, 
disperse in 50 ml solvent mixture with the aid of ultrasound for 
15 minutes and dilute to 100,0 ml with solvent mixture and 
filter. Dilute 5.0 ml ofthe filtrate to 100.0 ml with the solvent 
mixture.

Reference solution. A0.005 per cent w/v solution of cilnidipine 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column l5 cm x 4.6 mm, packed with 

octadecylsilane bonded to. porous silica. (5 pm) (Such as 
YMCODS-AM),

- mobile phase:a mixture of 25 volumes of a buffer solution 
prepared by dissolving 2.0 g of ammonium dihydrogen 
phosphate in 1000 ml of water, adjusted to pH 3.0 with 
dilute ortho phosphoric acid and 75 volumes of 
methanol,

- column temperature: 40°,
- flow rate: 1 ml per minute,
- spectrophotometer set at 245 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C27H2gN2O7 in the tablets.

Storage. Store protected from light and moisture.
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Cv,H27N5O2 ' Mol. Wt. 369.5

Cilostazol is 6-[4-(l-CycIohexyl-177-tetrazol-5-yl)butoxy]~ 
3>dihydroquinolin-2(lH)-one. . : • • ••

Cilostazol’contains=not less than 98.0 per cent and not more 
than. 102.0 percent of-CzoHayNjOh, calculated on the dried 
basis. -.
Category. Indicated.in.intermittent claudication

Description. A white to off-white crystalline powder , ■; '■

Identification ;
A. Determine ,by. infrared absQrption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with' cilostazol IPRS 
or with the reference spectrum of cilostazol.,

B. In the. Assay, the principal, peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (b)?

Tests . ...... .....
Related substances. Determine by liquid chromatography 
(2.4.14). '■ ••• ■

Solvent mixture. ■ 60 volumes of water and 40 volumes of 
acetonitrile, ■ "■ <

Test solution. Dissolve 20 mg of Cilostazol in 20 ml of 
acetonitrile and dilute to 50.0 ml with water.

Reference solution. A solution containing 0.05 per cent w/v 
each of cilostazol IPRS and cilostazol impurity C IPRS in 
acetonitrile. Dilute 4.0 mV of the solution to'a 10.0 ml with 
waler. Further dilute the solution to obtain a 0.00004 per cent 
w/v of cilostazol with the solvent mixture.

Use chromatographic system as described under Assay.

^ame Relative Correction-
 retention time factor

Cilostazol impurity A1 0.2 0.59
Cilostazol impurity B2 0.9 1.72
Cilostazol 1.0 1.0
Cilostazol impurity C3 1.9 —

other impurity 1.0
6’kydroxy-3,4-dihydro-l.ff-quirLolm-2-one,
$ ^■(Lcyclohexyl-177-tetrazol-5-yI)-butoxy]-r77-quinoIin-2-one,

3l~(4~(5-cyclohexyl-l//'-tetrazol-l-yl)butyl)-6-(4-(l -cyclohexyl-\H- 
tetrazol-5-yl)butoxy)-3,4-dihydroquinplin-2(l//)-one.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.1 per cent). The sum of areas of all the secondary peaks is 
not more than 4 times the area of the-principal peak in the 
chromatogram obtained with the. reference solution (0.4 per 
cent).

Chlorides. Not more than 0.018 per cent.

Test solution. Dissolve 0.5 g of Cilostazol in 40 ml of 
dimethylformamide, add 6 ml of dilute nitric acid and dilute 
to 50 ml with dimethylformamide.

Reference solution. To 0.25 ml of 0.01 ,M. hydrochloric acid, 
add; 6 ml of ..dilute nitric acid and dilute to 50 ml with 
dimethylformamide. .

Add i ml of 5.0'per cent w/v solution of silver nitrate to'the 
solutions, mix well and allow to stand for 5 minutes, protecting 
from direct sunlight. Compare the. opalescence developed in 
both solutions against a black background by viewing 
downward or transversely. The opalescence developed in the 
test solution is not more than that of the reference solution.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.3 per cent, determined 
on E0 g by drying in an oven at l 10° for 3 hours.

Assay: Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of water and 40 volumes of 
acetonitrile.

Test solution. Dissolve 20 mg of Cilostazol dissolve , in 20 ml of 
acetonitrile and dilute to 50.0 ml with water. Dilute 1.0 ml of 
the solution to 10.0 ml with the solvent mixture.

Reference solution (a).. A solution containing 0.005 per cent 
w/v, each of,cilostazol IPRS, cilostazol impurity A IPRS and 
cilostazol impurity B IPRS in the solvent mixture.

Reference solution (b). A 0.1 per cent w/v solution of 
cilostazol IPRS in acetonitrile. Dilute 4.0 ml of the solution to 
a 10.0 ml with water. Further, dilute the solution to obtain a 
solution of 0.004 per cent w/v of cilostazol with the solvent 
mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3.5 pm),
- column temperature: 40°,
- mobile phase: A. a mixture of 70 volumes of water and 

30 volumes of acetonitrile,
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B. a mixture of 50 volumes of water and 
50 volumes of acetonitrile,

- a gradient programme using the conditions given below, 
- flowrate: 1 mlperminute,
- spectrophotometer set at 254 nm,

injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent w/v) (per cent v/v)

0 100 ' 0 —
6.5 50 50
10 ■ 0 100
20 0 100 .

20.1 100 0
28 100 1 0

Inject reference solution (a). The test is not valid Unless the 
the resolution between cilostazol impuirity B and cildstazol is 
not less than 3.0, the tailing factor for cildstazolpeak is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. .

Inject reference solution (b) and the test solution.

Calculate the content of CjoFfeyNsOa.

Storage. Store protected from moisture and at room 
temperature.

Cilostazol Tablets
Cilostazol Tablets contain not less than'90.0 per cent and not 
more than 110.0 per cent of. the stated amount of 
cilostazol, C2oH27N502.

Usual strengths. 50 mg; 100 mg; 200 mg.

Identification
A. To powdered tablets containing 0.1 g of Cilostazol, add 
1 ml of chloroform, shake for 1 minute and filter. On the filtrate, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cilostazol IPRS 
or with the reference spectrum of cilostazol.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle), .,
Medium. 900 ml of 0.3 per cent w/v solution of sodium lauryl 
sulphate,
Speed and time. 75 rpm and 60 minutes.

1876

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution immediately, suitably 
diluted with the dissolution medium, if necessary, at the 
maximum at about 257 nm (2.4.7). Calculate the content of 
C20H27N5O2 in the medium.fromthe absorbance obtained from 
a solution of known concentration of cildstazol IPRS prepared 
by dissolving in minimum amount of methanol and diluting 
with the dissolution medium.

Q. Not less than 75 per cent of the stated amount of 
C20H27N5O2.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Internal standardsolution.'A. 0.004 per cent w/v solution of 
benzophenone in methanol.

Test solution. Weigh and powder 20 tablets: Disperse a quantity 
of powder containing. 50 mg of Cilostazol in the internal 
standard solution and dilute with the same solution to obtain 
a solution containing 0.01 per cent w/v of cilostazol and filter.

Reference solution. A 0:01 per cent w/v sdlution of cilostazol 
IPRS in the internal standard solution.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes of acetonitrile, 

3 0 volumes of methanol and 100 volumes of water,
- flow rate: 1 ml per minute,
- . spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the cilostazol and benzophenone peak is 
not less than. 9.0 and the relative standard deviation for 
replicate injections of the principal peakis not more than 
1.5 per cent.

Inject the reference solution and the test solution.

Calculate.the content of C20H27N5O2 in the tablets.

Storage. Store protected from light and moisture.

Cimetidine

C10H16N6S. Mol Wt. 252.3

Cimetidine is 2-cyano-l-methyl-3-[2-(5-methylimidazol- 
4-ylmethylthio)ethyljguanidine.

https://nhathuocngocanh.com/



IP 2022 CIMETIDINE

Cimetidine contains not less than 98.5 per cent and not more 
than 101.5 per cent of CioH16N6S, calculated on the dried basis.

Category- Antiulcer.

Description. A white or almost white powder.

Identified011

Test A may be omitted if tests B, C and D are carried out. Tests 
B C and D may be omitted if test A is carried out.

A Determine by infrared absorption spectrophotometry (2.4.6), 
using a potassium bromide dispersion obtained from the solid 
state without prior solvent treatment. Compare the spectrum 
with that obtained with cimetidine IPRS or with the reference 
spectrum of cimetidine. No shoulder or peak should be 
discernible at 1190 cm'1.

B. When examined in the range 210 nm to 360 nm, a 0.0008 per 
cent w/v solution in 1 M sulphuric acid shows an absorption 
maximum at 218 nm and a minimum at 260 nm (2.4.7).

C. In the test for related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a).

D. Dissolve about 1 mg in a mixture of 1 ml of ethanol and 5 ml 
of a freshly prepared 2 per cent w/v solution of citric acid in 
acetic anhydride. Heat in a water-bath for 10 to 15 minutes; a 
reddish violet colour is produced.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 20 mg of the substance under 
examination in mobile phase A and dilute to 50.0 ml with mobile 
phase A.

Reference solution (a). A 0.004 per cent w/v solution of 
cimetidine IPRS in mobile phase A.

Reference solution (b). Dilute 2.0 ml of reference solution (a) 
io 100.0 ml with mobile phase A.

Chromatographic system
■ a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 urn),

- mobile phase: A. a mixture of 0.4 volume of diethylamine 
and 780 volumes of a 0.11 per cent w/v solution of 
sodium hexanesulphonate, adjusted to pH 2.8 with 
orthophosphoric acid and 250 volumes of methanol, 

B. methanol,
a gradient programme using the conditions given 
below,

” flowrate: 1.1 mlperminute,

'2-cyano-l,3-dimethylguanidine,

- spectrophotometer set at 220 nm,
- injection volume: 50 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
60 100 0
65 90 10
120 90 10

Name Relative Correction
retention time factor

Cimetidine impurity G1 0.2 0.6
Cimetidine impurity E3 0.4 0.7
Cimetidine (Retention time:
about 18 minutes) 1.0

Cimetidine impurity D3 1.5 3.3
Cimetidine impurity C4 1.6 2.5
Cimetidine impurity Bs 2.0 —

Cimetidine impurity H6 2.3 —

Cimetidine impurity F7 4.6

22-cyan o-l -methyl-3[2-[[(5-methyl-lH-iniidazol-4-yl)niethyl] 
sulfinyl]ethyl] guanidine,

3l-methyl-3-[2-[[(5-methyl-l/7-imidazol-4-yl)methyl]sulfanyl]ethyl] 
guanidine,

41 -[(methylamine) [[2- [ [(5 -methyl-177- imidazo 1-4-yl)methyI] sulfanyl] 
ethyl]amino] methylidene]urea,

5methyl 3-cyano-l-[2-[[(5-methyI-177-imidazol-4- yl)methyl]sulfanyl] 
ethyl] carb amimid ate,

61 ,l'-(disulfanediyldiethylene)bis(2-cyano-3-methylguanidine),

72-cyano-l,3-bis[2-[[(5-methyl-177-imidazoI-4-yl)methyl]suIfanyl] 
ethyl] guanidine.

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (b) (0.2 
per cent) and the sum ofthe areas of all the secondary peaks 
is not more than 5 times the area:of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than 0.25 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for heavy 
metals, Method B (20 ppm).
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Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined on 
1.0 gby drying in an oven at 105°.

Assay. Weigh accurately about 0.25 g and dissolve in 75 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 Mperchloric 
acid, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02523 g of 
C1OH16N6S.

Storage. Store protected from light.

Cimetidine Tablets
Cimetidine Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent ofthe stated amount of cimetidine, 
C:O1I16N6S.

Usual strengths. 200 mg; 400 mg; 800 mg.

Identification

A. Shake a quantity of the powdered tablets containing 0.1 g 
of Cimetidine with 10 ml of methanol, filter, evaporate the 
filtrate to dryness using gentle heat and dry the residue at.60° 
at a pressure not exceeding 0.7 kPa. The residue complies with 
the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cimetidine IPRS 
or with the reference spectrum of cimetidine.

B. In the test for Related substances, the principal spot in 
the chromatogram obtained with test solution (b) corresponds 
to that in the- chromatogram obtained with reference 
solution (d).

Tests . <.

Dissolution (2.5.2).

Apparatus No. I (Basket), . ' '
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 100 rpm and 15 minutes.

Withdraw a suitable volume of the rhedium and filter through 
a membrane filter. Measure the absorbance (2.4:7) of the filtrate, 
suitably diluted if necessary with dissolution medium at 218 
nm. Calculate the content:of cimetidine, C10Hi6N6S in.the 
medium from the absorbance obtained from a 
solution of known concentration of' cimetidiene IPRS in the 
samemedium. , ....

Q. Not less than 80 per cent ofthe stated amount of Ci0H^N6S.

IP 202?

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase (a). A mixture of 65 volumes of ethyl acetate 
20 volumes of methanol and 15 volumes of strong ammonia 
solution.

Mobile phase (b). A mixture of 84 volumes of ethyl acetate 
8 volumes of methanol and 8 volumes of strong ammonia 
solution.

Test solution (a). Add 20 ml of methanol to a quantity ofthe 
powdered tablets containing 1 g of Cimetidine, mix with the 
aid of ultrasound for 2 minutes, shake for 3 minutes and filter 
using a suitable 0.2 pm filter.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 m] 
with methanol.

Reference solution (a). Dilute 1.0 ml of test solution (b) to 
20.0 ml with methanol.

Reference solution (b). Dilute 1.0 mb of test solution (a) to 
100.0 ml with methanol. Dilute 20.0 ml of the solution to 
100.0 ml with methanol.

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 10.0 ml with methanol.

Reference solution (d). Dissolve 10 mg of cimetidine IPRS in 
2 ml of methanol. -

Apply separately to two plates 4 pl of each solution. Allow 
the first plate to stand for 15 minutes in the tank saturated 
with vapour from mobile phase (a). Develop the second plate 
using mobile phase (b). After development, dry. the plates in a 
current of air, expose to iodine vapour until maximum contrast 
of the spots has been obtained and examine under ultraviolet 
light at 254 nm. The following limits apply to both methods. 
Any secondary spot in the chromatogram obtained with test 
solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and not 
more than two such spots, are more intense than the spot in 
the chromatogram obtained with reference solution (b). The 
test is not valid unless the chromatogram obtained with 
reference solution (c) shows a clearly visible spot.

Other tests. Comply with the tests stated under Tablets.
Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.25 g of Cimetidine and stir with 
20 ml of warm methanol. Filter and repeat the extraction with 
three quantities, each of 20 ml, of warm methanol. Evaporate 
the combined filtrate and washings to dryness and dissolve 
the residue in 75 ml of anhydrous glacial acetic acid. Tittle 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry put a blank titration.

£

1 ml of 0.1 Mperchloric acid is equivalent to 0.02523 g 01 
C]0H16N6S. < :
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Cinacalcet Hydrochloride

CsHsFjNJICI Mol. Wt. 393.9

Cinacalcet Hydrochloride is (7?)-7/-(3-(3-(trifluoromethyl) 
phenyQpropyl)-1 -(1 -napthyl)ethylamine hydrochloride.

Cinacalcet Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per centof CaH^FjNjHCl, calculated 
on the dried basis.

Category. Antihyperparathyroid.

Description, A white to off-white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cinacalcet 
hydrochloride IPRS or with the reference spectrum of 
cinacalcet hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. It gives reaction A of chlorides (2.3.1)

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A mixture of equal volumes of a buffer 
solution containing 0.0IM sodium perchlorate, adjusted to 
pH 2.5 with perchloric acid and acetonitrile.

Test solution. Dissolve 25 mg of the substance under 
examination in 25.0 ml ofthe solvent mixture.

Reference solution. A 0.0005 per cent solution of cinacalcet 
hydrochloride IPRS in the solvent.mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 ihm, packed with 

phenylgroup (3.5 pm) (Such asZorbax SB-Phenyl), 
column temperature: 60°,
mobile phase: A. 0.0IMsodium perchlorate, adjusted 
to pH 2.5 with perchloric acid,

B. acetonitrile,
a gradient programme using the conditions given below, 
flow rate: 1.4 ml per minute,

- spectrophotometer set at 215 nm, 
- injection volume: 5ul.

Mobile phase B 
(per cent v/v)

Time 
(in min.)

Mobile phase A 
(per cent v/v)

0 60 40
3 60 40
16 40 60
20 40 60
21 60 40
26 60 . 40

Name Relative 
retention time

Correction 
factor

Cinacalcet impurity A1 0.22 0.44
Cinacalcet impurity B2 . 0.94 6.67
Cinacalcet (Retention time: 
about 7 minutes) 1.0 —

Cinacalcet impurity C3 1.32 1.16

’l-(Naphthalen-l-yl) ethanamine,

:Methanesulphonic acid 3-(3- trifluoro methyl-phenyl)-propyl ester, 

3l-Naphthalen-l-yl-ethyl)-[3-(3-trifluoromethyl-cyclohexyl)-propyl]- 
amine.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 5.0.

Inject the reference solution and test solution. In the 
chromatogram obtained with the test solution the area of each 
peak due to cinacalcet impurity A, cinacalcet impurity B and 
cinacalcet impurity C is not more than 0.3 times the area of 
principal peak in the chromatogram obtained with the reference 
solution (0.15 per cent), the area of any other secondary peak 
is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent) and the sum of areas of all the secondary peaks is not 
more than two times the area of the principal peak in the 
chromatogram with the reference solution (1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0:1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined 
on 1.0 gby drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14). using the 
chromatographic system as described under Related 
substances.

Solvent mixture. A mixture of equal volumes of a buffer 
solution containing 0.01 M sodium perchlorate, adjusted to 
pH 2.5 with perchloric acid and acetonitrile.
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Test solution. Dissolve 25 mg of the substance under 
examination in 25.0 ml of solvent mixture. Dilute 5.0 ml of the 
solution to 50.0 ml with solvent mixture.

Reference solution. A 0.01 per cent w/v solution of cinacalcet 
hydrochloride IPRS in solvent mixture.

Chromatographic system
- column temperature: 40°,
- mobile phase: a mixture of 5 5 volumes of a buffer solution 

containing 0.01 M sodium perchlorate, adjusted to 
pH 2.5 with perchloric acid and 45 volumes of 
acetonitrile,

- injection volume: 5 pl.

Inject the reference.solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H22F3N,HC1.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Cinnarizine

C26H2SN2 ' Mol. Wt. 368.5

Cinnarizine is (£’)-l-(diphenylmethyI)-4-(3-phenylprop- 
2-enyl)piperazine.

Cinnarizine contains not less than 99.0 per cent and not more 
than 101.0 per cent bfC26H28N2, calculated on the dried basis.

Category. Antihistaminic.

Description. A white or almost white powder.

Identification

Test A may be omitted if tests B and Care carried out. Tests B 
and C may be omitted if test A is carried out.

A.;Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cinnarizine 
IPRS or with the reference spectrum of cinnarizine. : . ; ■
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B. In the test for Related substances the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the principal peak due to cinnarizine in the chromatogram 
obtained with reference solution (a).

C. Dissolve 0.2 g of anhydrous citric acid in 10 ml of acetic 
anhydride in a water-bath at 80° and maintain the temperature 
of the water-bath at 80° for 10 minutes. Add about 20 mg ofthe 
substance under examination; a purple colour is produced.

Tests

Appearance of solution. A 2.5 per cent w/v solution in 
dichloromethane is clear (2.4.1) and not more intensely 
coloured than reference solution BYS6 (2,4.1).

Acidity or Alkalinity. Suspend 0.5 g in 15 ml of water. Boil for 
2 minutes, cool and filter. Dilute the filtrate to 20 ml with carbon 
dioxide-free water. To 10 ml add 0.1 ml of phenolphthalein 
solution and 0.25 ml of 0.01 Msodium hydroxide-, the solution 
is pink. To 10 ml add 0.1 ml of methyl red solution and 0.25 ml of 
0.01 M hydrochloric acid', the solution is red.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 10.0 ml of the methanol.

Reference solution (a). Dissolve 12.5 mg of cinnarizine IPRS 
and 15.0 mg oiflunarizine dihydrochloride IPRS in 100.0 ml 
ofthe methanol. Dilute 1.0 ml of the solution to 20.0 ml with 
the same solvent.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol. Dilute 5.0 ml ofthe solution to 20.0 mi 
with the same solvent.

Chromatographic system
- a stainless steel column 10 cm x 4 mm packed with base­

deactivated bctadecylsilane bonded to porous silica 
(3 pm),

- mobile phase: A. 1 per cent w/v solution of ammonium 
acetate,

B. 0.2 per cent v/v solution of glacial 
acetic acid in acetonitrile,

— a gradient programme using the conditions given below, 
- flowrate:1.5mlperminute,
- spectrophotometer set at 230 nm,
- injection volume: 10 p.1.

Time . . Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 75 ' 25

20 10 ; 90

25 10 ,90
28 75 25
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ect reference solution (a). The test is not valid unless the 
Solution between the peaks due to cinnarizine and flunarizine 
is not less than 5.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.25 
per cent), the sum of area of all the secondary peaks is not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.0 5 per cent).

Heavy metals (2.3.13). Dissolve 1.0 g in a mixture of 85 volumes of 
acetone and 15 volumes of water and add dilute hydrochloric 
acid until dissolution is complete. Dilute to 
20 ml with the same mixture of acetone and water. 12 ml of the 
resulting solution complies with the limit test for heavy metals, 
Method D (20 ppm). Prepare the standard using 10 ml of lead 
standard solution (1 ppm Pb) obtained by diluting lead 
standard solution (100 ppm Pb) with the mixture of acetone 
and water.

Sulphated ash (2.3.18). Notmore than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa for 4 hours.

Assay. Weigh accurately about 0.15g and dissolve in a mixture 
of 70 volumes of 2-butanone waA. 10 volumes of anhydrous 
glacial acetic acid. Titrate with 0.1 Mperchloric acid, wing 
a-naphtholbenzein solution as indicator. Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01843 g of

Cinnarizine Tablets
Cinnarizine tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of cinnarizine, 
C&H2gN2.

Usual strength. 25 mg.

Identification
A. Extract a quantity of the powdered tablets containing 0.1g 
of Cinnarizine with 20 ml of dichloromethane, filter and 
evaPorate the filtrate to dryness. The residue complies with 

following test. ■
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained , with cinnarizine 
ITUS or with the reference spectrum of cinnarizine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 nil of gastric juice, artificial (without enzyme) 
prepared by dissolving 2.0 g of sodium chloride in 80 ml of 
IM hydrochloric acid and dilute to 1000 ml with water, 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted if necessary, at 
the maximum at about 253 nm (2.4.7). Calculate the content of 
C26H2SN2 in the medium from the absorbance obtained from a 
solution of known concentration of cinnarizine IPRS.

Q. Not less than 70 per cent of the stated amount of C2GH28N2.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Shake a suitable quantity ofthe powdered tablets 
containing 25 mg of Cinnarizine with methanol, dilute to 10 ml 
with the same solvent and filter.

Reference solution (a). Dissolve 12.5 mg of cinnarizine. IPRS 
and 15 mg offlunarizine dihydrochloride IPRS in methanol 
and dilute to 100 ml with the same solvent. Dilute 1 ml ofthe 
solution to 20 ml with methanol.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol. Dilute 5.0 ml of the solution to 20.0 ml 
with methanol.
Chromatographic system

- a stainless steel column 10 cm x 4 mm, packed with base­
deactivated octadecylsilane bonded to porous silica 
(3 pm), '

- mobile phase: A; a 1.0 per cent w/v solution of 
ammonium acetate,

B. a 0.2 per cent v/v solution of glacial 
acetic acid in acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(min) (per cent v/v) (per cent v/v)

0 75 25
20 10 90
25 10 90
30 75 25

Inject reference solution (b). Adjust the sensitivity of the 
system so that the height of the principal peak in the 
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chromatogram obtained is at least 50 per cent of the full scale of 
the recorder. If necessary, adjust the concentration of glacial 
acetic acid in mobile phase B to obtain a horizontal base-line in 
the chromatogram.

Inject reference solution (a). When the chromatogram is 
recorded in the prescribed conditions, the retention times are: 
cinnarizine about 11 min and flunarizine about 11,5 minutes. 
The test is not valid unless the resolution between the peaks 
corresponding to cinnarizine and flunarizine is at least 5.0. 
If necessary, adjust the time programme for the gradient 
elution.

Inject the blank, the test solution and reference solution (b). 
In the chromatogram obtained with the test solution: the area 
of any peak, other than the principal peak, is not more than the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (b) (0.25 per cent); the sum of the areas , of 
the peaks, other than the principal peak, is not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). Ignore any 
peak due to the blank and any peak with an area less' than 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (b)..

Other tests. Comply with the tests stated under tablets.

Assay. Determine by liquid chromatography (2:4; 14) as given 
under the test for Related substances using the following 
solutions.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 25 nig of Cinnarazine with 
methanol, dilute to 50.0 ml with the same solvent and filter. 
Dilute 5.0 ml of the solution to 50.0 ml with methanol.

Reference solution. A 0.005 per cent w/v solution of cinnarizine 
IPRS in methanol.

Inject the reference solution and the test solution.

Calculate the content of C26H28N2 in the tablets. ;

Storage. Store protected from light.

Ciprofloxacin

C17H18FN3O3 Mol. Wt 331.4

Ciprofloxacin.is l-cyclopropyl-6-fluoro-l,4-dihydro-4-oxo- 
7-(piperazin-l-yl)quinoline-3-carboxylicacid.

Ciprofloxacin contains not less than 98.0 per cent and not 
more than 102.0 per cent of Ci7H;8FN3O3, calculated on the 
dried basis.

Category. Antibacterial.

Description. A white to pale yellow, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometiy (2,4.6). 
Compare the spectrum with that obtained from ciprofloxacin 
IPRS or with the reference spectrum of ciprofloxacin,

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 40 volumes of dichloromethane, 
40 volumes of methanol, 20 volumes of strong ammonia 
solution and . 10 volumes of acetonitrile.

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of 6 Mammonia.

Reference solution. A1 per cent w/v solution of ciprofloxacin 
IPRS in 6 M ammonia.

Apply to the plate, as 1-cm bands, 5 pl ofeach solution. Place 
the plate in an atmosphere of ammonia for about 15 minutes 
and transfer it to an unsaturated chamber containing the 
mobile phase. Allow the mobile phase to rise. 12 cm. Dry the 
plate in air for 15 minutes and examine under ultraviolet light 
at 254 nm and at 365 nm. The principal band in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests

Appearance of solution. A 2.5 per cent w/v solution in 0.1 M 
hydrochloric acid is clear (2,4.1).

Related substances. Carry out the method described under 
Assay and calculate the percentage of each impurity from the 
chromatogram obtained with the test solution. The content of 
ciprofloxacin ethylenediamirie analog or of any other 
individual impurity peak found is not more than 0.2 per cent 
and the sum of all the impurity peaks is not more than 0.5 per 
cent. . .

Fluoroquinolonic acid. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel 
GF254. • '

Mobile phase. A mixture of 40 volumes of dichloromethane, 
40 volumes of methanol, 20 volumes of strong ammonia 
solution and 10 volumes of acetonitrile.

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of 0.1 Macetic acid.
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Reference solution. Weigh 10 mg of fluoroquinolonic acid 
IPRS add 0.1 ml of 6 M ammonia and dilute to 100.0 ml with 
water Dilute 2.0. ml of the solution to 10.0 ml with water.

Apply to the plate $ eack solution- Place the plate in an 
atmosphere of ammonia for about 15 minutes. Remove the 
plate and place it in a chamber containing the mobile phase. 
After development, dry the plate in air for 15 minutes and 
examine under ultraviolet light at 254 nm. Any secondary spot 
jn the chromatogram obtained -with the test solution 
corresponding to the spot of fluoroquinolonic acid is not more 
intense than the spot in the chromatogram obtained with the 
reference solution.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Chlorides (2.3.12). To 2.0 g add 30 ml of water, shake for 
5 minutes and filter through a chloride-free filter paper. 15 ml 
of the filtrate complies with the limit test for chlorides 
(250 ppm).

Sulphates (2,3.17). Dissolve 0.75 g in 5.0 ml of 2 Macetic acid 
and 20.0 ml of water. 10 ml of the resulting solution complies 
with the limit test for sulphates (400 ppm). . .

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1 fl per cent, determined on 
1.0 g by drying in an oven at 120° for 6 hours at a pressure not 
exceeding 0.7 kPa.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 25 mg, add 0.2 ml of a 
solution containing 7 per cent v/v of orthophosphoric acid 
and add sufficient of the mobile phase to produce 50.0 ml.

Reference solution (a) .Prepare in the same manner as the test 
solution using an accurately weighed quantity of 
ciprofloxacin IPRS in place of.the. substance, under 
examination.

Reference solution (b). A 0.05 per cent w/v solution of 
ciprofloxacin ethylenediamine analog IPRS in reference 
solution (a).

Chromatographic system
a stainless steel column .25 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperaure:30° ± 1°,
- mobile phase: a mixture of 87 volumes of 0.025 M 

orthophosphoric acid, previously adjusted to pH 3.0 ± 
0.1 with triethylamine and 13 volumes of acetonitrile, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 278 nm, 
injection volume: 10 pl.

inject reference solution (b) and record the chromatogram 
adjusting the sensitivity and flow rate suitably so that the 

retention time for ciprofloxacin is between 6.4 and 10.8 minutes, 
the relative retention times are about 0.7 for ciprofloxacin 
ethylenediamine analog and 1.0 for ciprofloxacin and the 
resolution between ciprofloxacin ethylenediamine analog peak 
and ciprofloxacin peak is not less than 6.

Inject reference solution (a). The column efficiency, determined 
from ciprofloxacin peak, is not less than 2500 theoretical plates, 
the tailing factor for the ciprofloxacin peak is not more than 2.0 
and the relative standard deviation for replicate injections is 
not more than 1.5 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of Ci7HiSFN3O3.

Ciprofloxacin intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per mg of ciprofloxacin..

Storage. Store protected from light.

Ciprofloxacin Injection
Ciprofloxacin Injection is a sterile solution of Ciprofloxacin or 
Ciprofloxacin Hydrochloride in 5 per cent Dextrose Injection 
or in Sodium Chloride Injection prepared with the aid of Lactic 
Acid.
Ciprofloxacin Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
ciprofloxacin, Ci7Hl8FN3O3.

Usual strength. 2 mg per ml.

Identification

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. Place the plate in an atmosphere 
of ammonia for about 15 minutes and transfer it to an 
unsaturated chamber.

Mobile phase.. A mixture of 40 volumes of dichloromethane, 
40 volumes of methanol, 20 volumes of strong ammonia 
solution and 10 volumes of acetonitrile.

Test solution. Dilute sufficient of the injection with water to 
obtain a solution containing the equivalent of 0.05 per cent 
w/v of Ciprofloxacin.

Reference solution. A 0.05 per cent w/v solution of 
ciprofloxacin IPRS in 6 M ammonia.

Apply to the plate, as 1-cm bands, 5 pl of each solution. Place 
the plate in an atmosphere of ammonia for about 15 minutes 
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and transfer it to an unsaturated chamber containing the 
mobile phase. Allow the mobile phase to rise 12 cm. Dry the 
plate in air for 15 minutes and examine under ultraviolet light 
at 254 nm and at 365 nm. The principal band in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests
pH (2.4.24). 3.5 to 4.6.

Ciprofloxacin ethylenediamine analog. Not more than 0.5 per 
cent, determined by the method described under Assay. 
Calculate the percentage of ciprofloxacin ethylenediamine 
analog from the chromatogram obtained with the test solution 
from the following expression.

0 7 x r
Per cent of the analog = —:— x 100 

0.7x(ra+rc)

where 0.7 is the response factor for ciprofloxacin ethylene­
diamine analog relative to that of ciprofloxacin, ra and r0 are 
the responses of ciprofloxacin ethylenediamine analog peak 
and the ciprofloxacin peak respectively.
Lactic acid. 0.288 mg to 0.352 mg for each mg of Ciprofloxacin 
stated on the label.
Determine by liquid chromatography (2.4.14).
Test solution. The substance under examination.
Reference solution. A 0.08 per cent w/v solution of sodium 
lactate IPRS in water.
Chromatographic system

- a stainless steel column 30 cm x 7.8 mm, packed with a 
strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
hydrogen form (7 to 11 pm),

- column temperature: 40° ± 1 °,
- mobile phase: a mixture of 85 volumes of 0.0025 M 

sulphuric acid and 15 volumes of acetonitrile,
- flow rate: 0.6 ml per minute,
- spectrophotometer set at 208 nm, 
- injection volume: 20 pl.

Inject the reference solution and record the chromatograms 
adjusting the sensitivity and flow rate suitably so that the 
tailing factor is not more than 2.0 arid the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and reference solution, record the 
chromatograms and measure the peak responses for the major 
peaks. Calculate the content of lactic acid, C3H6O3, in the 
substance under examination.

NOTE — After each analysis, the column should be rinsed 
with a mixture of 85 volumes of0.005 M_.sulphuric acid and 
15 volumes of acetonitrile to elute the ciprofloxacin from the 

column. The column may be regenerated with 0.005 \; 
sulphuric acid and may be reused or stored.

Dextrose (if present). 4.75 per cent to 5.25 per cent w/v of 
C6Hi2O6,H2O, determined by the following method. To 50.0 ml 
add 0.2 ml of 6 M ammonia and dilute to 100.0 ml. Mix well and 
determine the optical rotation at 25° in a 2-dm tube (2,4,22) 
The observed rotation in degrees multiplied by 2.085 represents 
the percentage of dextrose monohydrate, C6Hi2O6,H2O, in the 
preparation under examination.

Sodium chloride (ifpresent). 0.855 per cent to 0.945 percent 
w/v of NaCl, determined by the following method. To 10.0 ml 
add 150 ml of water and titrate with 0.1 Msilver nitrate using 
potassium chromate solution as indicator.

1 ml of 0.1Msilver nitrate is equivalent to 0.005844 g ofNaCl.

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin 
Unit per mg of ciprofloxacin. ,

Sterility (2.2.11). Complies with the test for sterility, using 
Method A.

Particulate contamination (2.5.9). Complies with the limit test 
for particulate contamination.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the injection containing 
25 mg of Ciprofloxacin to 100.0 ml with the mobile phase and 
mix

Reference sdlution (a). A 0.03 per cent w/v solution of 
ciprofloxacin hydrochloride IPRS in the mobile phase.

Reference solution (b). Dissolve a sufficient quantity of 
ciprofloxacin ethylenediamine analog IPRS in reference 
solution (a) so as to obtain a solution containing 0.025 per 
cent w/v of the reference substance.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperaure: 30° ± 1 •
- mobile phase: a mixture of 87 volumes of 0.025 M 

phosphoric acid, previously adjusted to pH 3.0 ± 0.1 
with triethyl-amine and 13 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 278 nm,
- injection volume: 10 pl

Inject reference solution (b) arid record the' chromatogram 
adjusting the sensitivity and flow rate suitably so that the 
retention time for ciprofloxacin is between 6.4 and 10.8 miiwtes. 
the relative retention times are about 0.7 for ciprofloxacin 
ethylenediamine analog and 1.0 for ciprofloxacin and the
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olution between ciprofloxacin ethylenediamine analog peak 
and ciprofloxacin peak is not less than 6.

'ectreference solution (a). The.column efficiency, determined 
from ciprofl°xacin peak, is not less than 2500 theoretical plates, 
the tailing factor for the ciprofloxacin peak is not more than 2.0 and 
the relative standard deviation for replicate injections is not 
more than 1.5 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of CI7HI8FN3O3 in the injection.

Storage. Store protected from light at a temperature not 
exceeding 30°. The contents should not be allowed to freeze.

Labelling. The label states whether Dextrose or Sodium 
Chloride has been used for preparing the injection.

Ciprofloxacin Hydrochloride

C17HiSFN3O3,HCl,H2O Mol. Wt 385.8

Ciprofloxacin Hydrochloride is l-cyclopropyl-6-fludro-
1,4- dihydro-4-oxo-7-( 1 -piperazinyl)-3-quinolinecarboxylic 
acid hydrochloride monohydrate. ■

Ciprofloxacin Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C17Hi8FN3O3,HCl, 
calculated on the anhydrous basis.

Category. Antibacterial.

Description. A pale yellow, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ciprofloxacin 
hydrochloride IPRS or with the reference spectrum of 
ciprofloxacin hydrochloride.

Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. Place the plate in an atmosphere 
°f ammonia for about 15 minutes and transfer it to an unsaturated 
chamber.

^bile phase. A mixture of 40 volumes of dichlpromethane, 
volumes of methanol, 20 volumes of strong ammonia

So ^tion and 10 volumes of acetonitrile.

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of water.

Reference solution. A 1 per cent w/v solution of ciprofloxacin 
hydrochloride IPRS in water.

Apply to the plate, as 1-cm bands, 5 pl of each solution. Place 
the plate in an atmosphere of ammonia for about 15 minutes 
and transfer it to an unsaturated chamber containing the 
mobile phase. Allow the mobile phase to rise 12 cm. Dry the 
plate in air for 15 minutes and examine under ultraviolet light 
at254nmandat365 nm. The principal band in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

C. It gives the reactions of chlorides (2.3.1).

Tests

pH (2.4.24). 3.0 to 4.5, determined in a 2.5 per cent w/v solution.

Related substances. Carry out the method described under 
Assay and calculate the percentage of each impurity peak in 
the chromatogram obtained with the test solution. The content 
of ciprofloxacin ethylenediamine analog or of any other 
individual impurity peak found is not more than 0.2 per cent 
and the sum of all the impurity peaks is not more than 0.5 per 
cent.

Fluoroquinolonic acid. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel 
GF254.

Mobile phase. A mixture of 40 volumes of dichloromethane, 
40 volumes of methanol, 20 volumes of strong ammonia 
solution and 10 volumes of acetonitrile.

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of water.

Reference solution. Weigh 10 mg offluoroquinolonic acid 
IPRS, add 0.1 ml of 6 Mammonia and dilute to 100.0 ml with 
water. Dilute2.0ml ofthe solution to 10.0 ml with water.

Apply to the plate 5 pl of each solution. Place the plate in an 
atmosphere of ammonia for about 15 minutes. Remove the 
plate and place it in a chamber containing the mobile phase. 
After development, dry the plate in air for 15 minutes and 
examine unafer ultraviolet light at 254 nm. Any secondary spot 
in the chromatogram obtained with the test solution 
corresponding to the spot of fluoroquinolonic acid is not more 
intense than the .spot in the chromatogram obtained with the 
reference solution.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphates (2.3.17). 0.375 g complies with the limit test for 
sulphates (400 ppm).
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Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 4.7 to 6.7 per cent, determined on 0.2 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 50 mg ofthe substance 
under examination and dissolve in 100.0 ml of water

Reference solution (a). A 0.05 per cent w/v solution of 
ciprofloxacin hydrochloride IPRS in wafer.

Reference solution (bf A 0.05 per cent w/v solution of 
ciprofloxacin ethylenediamine analog IPRS in reference 
solution (a).

Chromatographic system. . ..
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 87 volumes of 0.025 M 

phosphoric acid, previously adjusted to pH 3.0 ±0.1 
with triethylamine and 13 volumes of acetonitrile,; , ■.

- flow rate: 1.5 ml per minute,
- column temperature: 30° ±1°,
- spectrophotometer set at 278 nm, 

. - injection volume: 10 pl.

Inject reference solution (b) and record the chromatogram 
adjusting the sensitivity and flow rate suitably so that the 
retention time for ciprofloxacin is between 6.4 and 10.8 minutes, 
the relative. retention times are about 0.7 for ciprofloxacin, 
ethylenediamine analog and 1.0 for ciprofloxacin and the 
resolution between ciprofloxacin ethylenediamine analog peak 
and ciprofloxacin peak is not less than 6.

Inject reference solution (a). The test is not valid unless the 
column efficiency determined from ciprofloxacin peak, is not less 
than2500 theoretical plates, the tailing factor for the ciprofloxacin 
peak is not more than 2.0 and the relative standard deviation for 
replicate injections is not more than 1.5 percent.

Inject reference solution (a) and the test solution.

Calculate the content of C17H18FN3O3,HC1.

Storage. Store protected from light.

Ciprofloxacin Eye Drops
Ciprofloxacin Hydrochloride Eye Drops

Ciprofloxacin Eye Drops are a sterile solution of Ciprofloxacin 
Hydrochloride in Purified water.

Ciprofloxacin Eye Drops contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
ciprofloxacin, Ci7H18FN3O3.

Usual strength. 0.3 per cent w/v. -

IP 2022 ' '1 
.......................................................................................................................................| 

Identification.................................................................. j
■ ■ ' ■ I

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the I 
chromatogram obtained with the reference solution (a). 1

B. It give, reaction (A) of chlorides (2.3.1)., |

Tests |

pH (2.4.24). 3.5 to 5.5. I
..... ■ ■ ■■■■ ■■■ . I

Other tests. Comply with the tests stated under Eye Drops. I 
Assay. Determine by liquid chromatography (2A. 14). |
Test solution. Transfer an accurately measured volume of Eye I 
drops containing 6 mg of ciprofloxacin, to a 50-ml volumetric I 
flask, dilute with water to volume; and mix. I

Reference solution (a). A 0.014 per cent w/v solution of f 
ciprofloxacin hydrochloride IPRS in water. |

Reference solution (b). A 0.001 per cent w/v solution of | 
ciprofloxacin ethylenediamine analog IPRS in reference | 
solution (a). |
Chromatographic system |

- a stainless steel column 25 cm x 4.6 mm packed with | 
octadecylsilane bonded to porous silica (5 pm), |

- column temperature: 30°, |
- mobile phase: a mixture of 75 volumes of 0.005 M | 

tetrabutylammonium phosphate, adjusted to pH 2.0 with | 
orthophosphoric acid and 25 volumes of methanol, f

- .flow rate: 1.5 ml per minute, I
- spectrophotometer set at 280 nm,. $

i njection volume: 20 ul. . . |
■ ■ |

Inject reference solution (b). The relative retention time are | 
about 0.8 for the ciprofloxacin ethylenediamine analog and 1.0 | 
for ciprofloxacin and the resolution between the ciprofloxacin | 
ethylenediamine analog peak and the ciprofloxacin peak is | 
not less than 1.5.
Inject reference solution (a). The test is not valid unless the f 
column efficiency is not less than 500 theoretical plates, the | 
tailing factor not more than 2.0, and the relative standard | 
deviation for replicate injections is not more than 2 per cent. |

Inject reference solution (a) and the lest solution.
Calculate the content o f C 11,8FN3O3 in the eye drops. \

Storage. Store protected from light. |

■ .- ■ ■■■ I
Ciprofloxacin Tablets I

Ciprofloxacin Hydrochloride Tablets (
Ciprofloxacin Tablets contain hot less than 90.0 per cent and | 

not more than 110.0 per cent of the stated amount of | 
ciprofloxacin, Cl7HlgFN3O3. |
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Usual strengths. The equivalent of 250 mg; 500 mg; 750 mg of 
ciprofloxacin.

Identification

4 In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

B Determine bythin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254. Place the plate in an 
atmosphere of ammonia for about 15 minutes and transfer it to 
an unsaturated chamber.

Mobile phase. A mixture of 40 volumes of dichloromethane, 
40 volumes of methanol, 20 volumes of strong ammonia 
solution and 10 volumes of acetonitrile.

Test solution. Shake a quantity of the powdered tablets 
containing about 0.15 g of ciprofloxacin with 75 ml of water 
tbr 20 minutes, dilute to 100.0 ml with water, mix, centrifuge 
and use the clear supernatant liquid.

Reference solution. A 0.15 per cent w/v solution of 
ciprofloxacin hydrochloride IPRS in water.

Apply to the plate, as 1 -cm bands, 5 jrl of each solution. Place 
the plate in an atmosphere of ammonia for about 15 minutes 
and transfer it to an unsaturated chamber containing the 
mobile phase. Allow the mobile phase to rise 12 cm. Dry the 
plate in air for 15 minutes and examine under ultraviolet light 
at 254 nm and at 365 nm. The principal band in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle), 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted with water if 
necessary, at the maximum at about 276 nm (2.4.7). Calculate 
the content of ciprofloxacin, C!7Hj8FN3P3, in the medium from 
the absorbance obtained by repeating the determination using 
a solution of known concentration of ciprofloxacin 
hydrochloride IPRS.

Q- Not less than 80 per cent of the stated amount of 
C17H|8FN3O3.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

^t solution. Weigh and powder 20 tablets. Disperse a quantity 
the powder containing about 1.25 g of ciprofloxacin, add 

a out 400 ml of 0.01 Mhydrochloric acid, shake for 20 minutes, 
date to 500.0 ml with 0.01 Mhydrochloric acid, and filter.

Dilute 10.0 ml of the filtrate to 100.0 ml with 0.01 Mhydrochloric 
acid.

Reference solution (a). A 0.03 per cent w/v solution of 
ciprofloxacin hydrochloride IPRS in 0.01 Mhydrochloric acid.

Reference solution (b). A 0.05 per cent w/v solution of 
ciprofloxacin ethylenediamine analog IPRS in reference 
solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 30° ±1°,
- mobile phase: a mixture of 87 volumes of 0.025 M 

phosphoric acid, previously adjusted to pH 3.0 ± 0.1 
with triethylamine and 13 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 278 nm,
- injection volume: 10 p.1.

Inject reference solution (b) and record the chromatogram 
adjusting,the sensitivity and flow rate suitably, so.thafthe 
retention time for ciprofloxacin is between 6.4 and 10.8 minutes, 
the relative retention times are about 0.7 for ciprofloxacin 
ethylenediamine analog and 1.0 for ciprofloxacin and the 
resolution between ciprofloxacin ethyleriediamine analog'peak 
and ciprofloxacin peak is not less than 6.

Inject reference solution (a). The column efficiency determined 
from ciprofloxacin peak, is riot less than 2500 theoretical plates, 
the tailing factor for the ciprofloxacin peak is not more than 2.0 and 
the relative standard deviation for replicate injections is not 
more than 1.5 per cent.

Inject reference solution (a) arid the test solution.

Calculate the content.ofC17H18FN303 in the tablets., ;.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the 
equivalent amount of ciprofloxacin.

Cisplatin

Ckp/NH3 

cr xNH3

HA^Pt. Mol. Wt. 300.0

Cisplatin is cA-diamminedichloroplatinum(II).

Cisplatin contains not less than 97.0 per cent and not more 
than 102.Oper cent ofH6Cl2N2Pt.
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Description. A yellow powder or orange yellow crystals. -; • :

CA UTION — Cisplatin is potentially cytotoxic. Great care 
should be taken in handling the powder and preparing 
solutions.

NOTE — Carry out all the tests and the Assay, except 
Identification tests A and C and the test for Silver, protected 
from light.

Category. Anticancer.

Identification

Test A may be omitted if tests B and C are carried, out. Test C 
may be omitted if tests A and B are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cisplatin IPRS 
or with the reference spectrum of cisplatin.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with cellulose.

Mobile phase. A mixture of 10 volumes of acetone and 90 
volumes of dimethylformamide.

Test solution. A 0.2 per cent w/v solution of the substance 
under examination in dimethylformamide.

Reference solution. A 0.2 per cent w/v solution of cisplatin 
IPRS in dimethylformamide.

Activate the plate by heating at 150° for 1 hour. Apply to the 
plate 2 pl of each solution. Allow the mobile phase to rise 8 
cm. Dry the plate in air and spray with a 5.0 per cent w/v 
solution of stannous chloride in a mixture of equal volumes of 
dilute hydrochloric acid and water. Examine after 1 hour. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. .. ..

C. Add 50 mg to 2 ml of 2 Msodium hydroxide, evaporate to 
dryness, dissolve the residue in a mixture of 0.5 ml of nitric 
acid and 1.5 ml of hydrochloric acid and evaporate to dryness 
again; the residue is orange. Dissolve the residue in 0.5 ml of 
water and add 0.5 ml of ammonium chloride solution', a yellow 
crystalline precipitate is produced.

Tests

Solution A. A 0.1 per cent w/v solution in 0.9 per cent w/v 
solution of sodium chloride in carbon dioxide-free water.

Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference solution GYS5 (2.4.1). 
A 2.0 per cent w/v solution in dimethylformamide is clear 
(2-4.1).

pH (2.4.24). 4.5 to 6.0, determined in solution A, measured 
immediately after preparation.

Related substances. Determine by liquid chromatograph, 
(2.4.14). . y

NOTE — Carry out the test protected from light. Do notfreat 
or sonicate any platinum-containing solution. All solutions 
are to be used within 4 hours.

Saline solution. A 0.9 per cent w/v solution of sodium chloride 
in water.

Test solution. Dissolve 25 mg. of the substance under 
examination in saline solution and dilute to 25.0 ml with saline 
solution.

Reference solution (a). .A 0.1 percent w/v solution of cisplatin 
IPRS in saline solution.

Reference solution (b). A solution containing 0.0002 per cent 
w/v of the substance under examination, 0.002 per cent w/v of 
cisplatin impurity A IPRS and 0.00112 per cent w/v of cisplatin 
impurity B IPRS in saline solution.

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 20.0 ml with saline solution.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with base 

deactivated octylsilane bonded to porous silica (4 pm),
- mobile phase: dissolve 1.08 !g of sodium octane­

sulphonate, 1.7 g of tetrabutylammbnium hydrogen 
sulphate and 2.72 g of potassium dihydrogen 
phosphate in water and dilute to 950 ml with water, 
adjusted to pH 5.9 with 1 M sodium hydroxide and 
dilute to 1000 ml with water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Name i Relative
retention time

Displacement peak 0.5
Cisplatin impurity A1 0.6

‘transplatin,

2amminetrichloroplatinate.

The displacement peak is the latest eluting peak ofthe group 
of inj ection peaks in the chromatogram obtained with the blank 
solution.

Inject reference solution (b). The test is not valid unless 
resolution between the peaks due to cisplatin impurities A 
and B is not less than 2.5. The displacement peak and the peak 
due to cisplatin impurity A are well separated.

Cisplatin impurity B2 0.7
Cisplatin (retention time: about 3.8 minutes) 1.0

Cisplatin aquo complex 1.2
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ectreference solution.(b) and (c) and the test solution. Run 
tlie chromatogram 7 times the retention time of the principal 

k Jn the chromatogram obtained with the test solution, 
the area of any peak corresponding to cisplatin impurity A is 
not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b). (2.0 per 
cent) The area of any peak corresponding to cisplatin impurity 
B is not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent), the area of any other secondary peak is not more than 
0 5 times the area of the .peak due to cisplatin in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent) and the sum of areas of all the secondary peaks other 
than cisplatin impurities Aand B is not more than 2.5 times the 
area ofthe peak due to cisplatin in the chromatogram obtained 
with reference solution (b) (0.5 per cent). Ignore any peak with 
an area less than the area of the peak in the chromatogram 
obtained with reference solution (c) (0.05 per cent) and due to 
the cisplatin aquo complex.

Silver. Not more than 250 ppm.

Determine by atomic absorption spectrophotometry (2.4.2), 
measuring at 328 nm using air-acetylene flame and silver 
hollow-cathode lamp using a transmission band of 0.5 nm.

Test solution: Dissolve 0.1 g in 15 ml of-nitric acid, heating at 
80°. Cool and dilute to 25.0 ml with water.

Reference solutions. To suitable volumes (10 ml to 30 ml) of 
silver standard solution (5 ppm Ag), add 50 ml of nitric acid 
and dilute to 100.0 ml with water.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances with the following 
modifications.

- injection volume: 10 pl.

Inject reference solution (a) and the test solution.

Calculate the content of H6Cl2N2Pt.

Storage. Store protected from light and moisture.

Cisplatin Injection
Cisplatin Injection is a sterile solution of Cisplatin in Water for 
Injections. It is either supplied as a ready-to-use solution or it 
ls prepared by dissolving Cisplatin for Injection in the requisite 
amount of Water for Injections immediately before use.

injection complies with the requirements stated under 
?a> enteral Preparations,

When supplied as a ready-to-use solution; the injection 
c°mplies with the following requirements. ..

Cisplatin Injection contains not less than 90.0 per cent arid 
not more, than 105.0 per cent of the stated amount of cisplatin, 
CTlLHEt.

Usual strengths. 50 mg per 50 ml; 10 mg per 20 ml.

Description. A clear, colourless to pale yellow solution.

NOTE — Except identification test A, carry out the tests 
protected from light.

Identification

A. When examined in the range 230 nm to 350 nm (2.4.7) of a 
solution diluted, if necessary to contain a 0.1 per cent w/v of 
Cisplatin shows an absorption maximum at 300 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a).

Tests

pH (2.4.24). 3.5 to 6.5.

Trichloroammineplatinate. Determine by liquid 
chromatography (2.4.14).

NOTE —-prepare the solutions immediately before use and 
protect from light.

Saline solution. A 0.9 per cent w/v sodium chloride, in water.

Testsolution. Dilute the injection with saline solution to obtain 
a solution containing 0.05 per cent w/v of Cisplatin.

Reference solution. Dissolve a quantity of potassium 
trichloroammineplatinate IPRS in saline, solution to obtain a 
solution containing 0.0015 per cent w/v of 
trichloroammineplatinate.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica chemically bonded with strongly basic quaternary 
ammonium anion-exchange coating (10 pm) (Such as 
Spherisorb SAX),

- mobile phase: a 0.04 per cent w/v solution of ammonium 
sulphate, adjusted to pH between pH 5.8 to 6.0,

- flow rate: 2 ml per minute,
- spectrophotometer set at 209 nm, 

■ - injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between sodium, chloride and trichloroammine­
platinate is not less than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to trichloroammineplatinate is not more than the 
area ofthe principal peak in the chromatogram obtained with 
the reference solution (3.0 per cent).

1889

https://nhathuocngocanh.com/



CISPLATIN INJECTION

Transplatin. Determine by liquid chromatography (2.4.14).

Saline solution. A 0.9 per cent w/v sodium chloride in water.

Test solution. Prepare in the same manner as reference solution 
(a) but using 10 ml of the injection, diluted if necessary, with 
saline solution to produce a solution containing 0.05 per cent 
w/v of Cisplatin in place of the 10 ml of solution A.

Reference solution (a). Add 10 ml of a 0.005 per cent w/v 
solution of transplatin IPRS in saline solution to 25 mg of 
cisplatin IPRS, dilute to 25 ml with saline solution, shake for 
30 minutes to effect dissolution and add sufficient saline 
solution to produce 50 ml (Solution A). Mix 5 ml of a freshly 
prepared 0.5 per cent w/v solution of thiourea, 5 ml of 1 M 
hydrochloric acid and 10 ml of solution A, heat an aliquot in 
a reaction vial at 60° for 1 hour and cool.

Reference solution (b). Prepare in the same manner as 
reference solution (a) but using a mixture of 10 ml of a solution 
containing 0.005 per cent w/v of cisplatin IPRS in saline 
solution and 10 ml of a 0.005 per cent w/v solution of 
transplatin IPRS in saline solution in placeof 10 ml of solution 
A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica chemically bonded with strongly acidic cation­
exchange coating (10 pm) (Such as Maxsil SCX),

- column temperature: 45°,
- mobile phase: a 2.5 per cent w/v solution ofpotassium 

dihydrogen orthophosphate, adjusted to pH 3.2 with 
orthophosphoric acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- Injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cisplatin and transplatin 
is not less than 1.7 and the column efficiency due to transplatin 
peak is not less than 2500 theoretical plates.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to transplatin is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(a) (2.0 per cent).

Bacterial endotoxins (2.2.3). Not more than 2.0 Endotoxin Units 
per mg of Cisplatin.

Assay. Determine by liquid chromatography (2-.4i 14).'

Saline solution. A 0.9 per cent w/v sodium chloride in water.

Test solution. Dilute the injection with saline solution to obtain 
a solution of 0.1 per cent w/v of Cisplatin. ,

Reference solution (a). A 0.1 per cent w/v solution of cisplatin 
IPRS in saline solution. :

IP 2022

Reference solution (b). A solution containing 0.05 per cent 
w/v of cisplatin IPRS and 0.005 per cent w/v of transpl^ 
IPRS in saline solution. .

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica chemically bonded with amine groups (10 
(Such as Lichrosorb NH2),

- mobile phase: a mixture of 10 volumes of water and 90 
volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cisplatin and transplatin 
is not less than 3.5. .

Inject reference solution (a) and the test solution.

Calculate the content of Cl2H6N2Pt in injection.

Storage. Store protected from light. It should not be 
refrigerated.

Cisplatin for Injection

Cisplatin for Injection is a freeze dried mixture of Cisplatin, 
Mannitol and Sodium Chloride. It is supplied in a sealed 
container.

The injection is constituted by dissolving the contents ofthe 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use..

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections). . .

Cisplatin for Injection contains Cisplatin not less than 95.0 
per cent and not more than 105.0 per cent ofthe stated amount 
of cisplatin, Cl2H6N2Pt.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations (Powders 
for injection) and with the following requirements.

NOTE — With the exception of Identification test A, cany 
out the tests protected from light.

Identification
A. When examined in the range 230 nm to 350 nm (2.4.7) of  
solution containing a 0.1 per cent w/v of Cisplatin in OdM 
hydrochloric acid shows an absorption maximum at 300 nm.

3

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).
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Tests
pH (2 4-24)- 2-5 to^-5 in a solution containing 0.1 per cent w/v 
ofCisplatin.

?lOTEr~' Pf'ePare solutions immediately before use and 
protect from light.

Trichloroammineplatinate. Complies with the test described 
for ready-to-use solution with the following modification.

Test solution. Dissolve the contents of a sealed container in 
saline solution to obtain a solution containing 0.05 per cent 
w/v ofCisplatin.

Transplatin. Complies with the test described for ready-to- 
use solution with the following modification.

Test solution. Prepare in the same manner as reference solution 
(a) but using 10 ml of a solution prepared by shaking the 
contents of a sealed container with sufficient saline solution 
for 30 minutes to produce a solution containing 0.1 per cent 
w/v of Cisplatin in place of 10 ml of solution A.

Bacterial endotoxins (2.2.3). Not more than 2.0 Endotoxin Units 
per mg ofCisplatin.

Assay. Complies with the test described for ready-to-use 
solution with the following modification.

Test solution. Dissolve the contents of a sealed container in 
saline solution to produce a solution containing 0.1 per cent 
w/v of Cisplatin.

Calculate the content of Cl2H6N2Pt in the injection.

Storage. Store protected from light. It should not be 
refrigerated.

Citalopram Hydrobromide

CoH21FN20,HBr Mol.Wt. 405.3

Citalopram Hydrobromide is (7?S)-l-(3-dimethylaminopropyl)-l- 
(4-fluorophenyl)-l,3-dihydroisobenzofuran-5-carbonitrile 
hydrobromide.

Citalopram Hydrobromide contains not less than 98.0 per cent 
and not more than 102.0 per cent of C?fjIL| I'N?O J IBr, calculated 
°n the anhydrous basis.

Category. Antidepressent.

Description. Awhite to off-white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with citalopram 
hydrobromide IPRS or with the reference spectrum of 
citalopram hydrobromide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. It gives the reactions of bromides (2.3.1).

Tests

pH (2.4.24). 5.5 to 6.5, determined in a 0.5 per cent w/v solution 
in water.

Optical rotation (2.4.22). - 0.1 ° to + 0.1 °, determined at 20°, in 
a 5 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 50 volumes of methanol and 50 volumes of 
water.

Test solution. Dissolve 62.5 mg of the substance under 
examination in 100.0 ml of the solvent mixture and filter.

Reference solution (a). A 0.625 pg per ml solution of 
citalopram hydrobromide IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.0001 per cent 
w/v, each of, citalopram hydrobromide IPRS and citalopram 
impurity A IPRS ][l-(4- Fluorophenyl)-1 -(-3-(methylamino 
[propyl-1, dihydroiso-benzofuran-5-carbonitrile 
hydrochloride] IPRS] in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- columntemperature: 50°,
- mobile phase: a mixture of 80 volumes of a buffer solution 

prepared by dissolving .1.0 g of sodium acetate in 
800 ml of water, adding 6 ml of triethylamine, adjusted 
to pH 4.6 with acetic acid, and diluting to 1000 ml with 
water, and 20 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 239 nm,
- injection volume: 20 pl.

The relative retention time for impurity A with respect to 
citalopram is about 0.9.
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Inject reference solution (b). The test is not valid unless the 
resolution between impurity A and citalopram is not less than 
1.8, the tailing factor is not more than 1.5 and the relative 
standard deviation for replicate injections is not more than 
5.0 per cent.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with the reference solution (a) 
(0.1 per cent) and the sum ofthe areas of all the secondary 
peaks is not more than 5 times the area of the peak in the 
chromatogram obtained with the reference solution (a) 
(0.5 percent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.25 g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of methanol and 50 volumes of 
water.

Test solution. Weigh accurately about 62.5 mg ofthe substance 
under examination, dissolve in 100.0 ml ofthe solvent mixture 
and filter.

Reference solution. A 0.0625 per cent w/v solution of 
citalopram hydrobromide IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- column temperature: 50°,
- mobile phase: a mixture of 80 volumes of a buffer solution 

prepared by dissolving 1.0 g of sodium acetate in 
800 ml of water, adding 6 ml of triethylamine, adjusted 
to pH 4.6 with acetic acid and diluting to 1000 ml with 
water, and 20. volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 239 nm,
- injection volume: 20 pl.

Inject the reference solution. The test.is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the fest solution.

Calculate the content of C20H21EN2O,HBr. .

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. '

IP 2022

Citalopram Tablets
Citalopram Hydrobromide Tablets

Citalopram Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent ofthe stated amount of citalopram 
C2;)I121FN2O. ' ’

Usual strengths. lOmg; 20mg;40mg;

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained, with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 900 ml of abuffer solution prepared by mixing 118 ml of 
1 M hydrochloric acid and. 82 ml of 1 M sodium hydroxide 
and diluting to 1000 ml with water. Adjusted to pH 1.5 with 
1 M sodium hydroxide,
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary,, at the maximum at about 239 nm 
(2.4.7). Calculate the content of CjoHziENzO in the. medium 
from the absorbance obtained from a solution of known 
concentration of citalopram hydrobromide IPRS in the same 
medium.

Q. Not less than 80 per cent of the stated amount of 
C20H21FN2O.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh a quantity of the powdered tablets 
containing 50.0 mg of citalopram, disperse in 100.0 ml ofthe 
mobile phase and filter.

Reference solution (a). A 0.625 pg per ml solution of 
citalopram hydrobromide IPRS in the mobile phase.

Reference solution (b). A solution containing 0.0001 per cent 
w/v of citalopram impurity B IPRS [[3-(3N,N-dimethylaminop 
l-(4-fluorophenyl)-6-c vano-1 (3H)-isobenzofuranone]IPTS] 
and 0.025 per cent w/v of citalopram hydrobromide IPRSin 
the mobile phase.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 45°,
mobile phase: a mixture of 55 volumes of a buffer solution 
prepared by dissolving 3.15 go!potassium dihydrogen 
phosphate and 3,6 g of disodium hydrogen phosphate 
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in 1000 ml of water, 38 volumes of methanol and 7 
volumes of acetonitrile, adjusted to pH 6.5 with 
orthophosphoric acid, 
flow rate: 0.8 ml per minute, 
spectrophotometer set at 239 nm,

_ injection volume: 20 pl.
Inject reference solution (b). The test is not valid unless the 
resolution between impurity B and citalopram is not less than 

3.0- '
Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 2.5 times the area ofthe peak 
in the chromatogram obtained with the reference solution (a) 
(0.25 per cent) and the sum of the areas of alfthe secondary 
peaks is not more than 8 times the area of the peak in the 
chromatogram obtained with the reference solution (a) 
(0.8 percent).
Uniformity of content. Complies with the test stated under 
Tablets.
Determine by liquid chromatography (2.4.14).
Use the chromatographic system described under Assay using 
the following test solution.
Test solution. Powder one tablet, disperse in 10 ml of a 
0.142 per cent w/v solution of anhydrous, dibasic sodium 
phosphate, add 40 ml of methanol and mix with the aid of 
ultrasound for 5 minutes. Add sufficient volume of the internal 
standard solution and dilute stepwise, if necessary with the 
solvent mixture to obtain a solution containing 0.01 per cent 
w/v of citalopram and 0.0025 per cent w/v of internal standard 
solution and filter.
Calculate the content of C20H21FN2O in the tablet.
Other tests. Comply with the tests stated under Tablets. 
Assay. Determine by liquid chromatography (2.4.14).
Solvent mixture. 80 volumes of methanol and 20 volumes of a 
0.142 per cent w/v solution of anhydrous dibasic sodium 
phosphate.

test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 100 mg of citalopram, disperse in 
100.0 ml ofthe solvent mixture and filter. To 5.0 ml ofthe solution, 
add 5.0 ml ofthe internal standard solution and dilute to 50.0 
Hil with the solvent mixture.
Reference solution. A 0.125 per cent w/v solution of 
eitalopram hydrobromide IPRS (equivalent to 0. f per cent w/v 
°f citalopram) in the solvent-mixture. To 5.0 ml ofthe solution, 
add 5.0 ml of the internal standard solution and dilute to 
50.0 ml with the solvent mixture.

Internal standard solution. A 0.025 per cent w/v solution of 
dimethyl-(l-methyl-3,3-diphenylallyl)amine hydrochloride 
IPRS (citalopram impurity C IPRS) in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 45°,
- mobile phase: a 0.077 per cent w/v solution of 

dodecyltrimethylammonium bromide in the solvent 
mixture, -

- flow rate: 1 ml per minute,
- spectrophotometer set at 254, nm,
- injection volume: 10 pl.

Inject the.reference solution. The relative retention time for 
citalopram impurity C is about 1.36 and the resolution between 
citalopram and citalopram impurity C is not less than 1.5. The 
test is not valid unless the column efficiency is not less than 
2000 theoretical plates and the relative standard deviation for 
replicate injections is not more than 1.5 per cent.

Inject the reference solution and the test solution.

Calculate the content of C20H21FN2O in the tablets.

Storage. Store protected from moisture, at a-temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of citalopram.

Citicoline Sodium

Ci4H25N4NaO.1]P2 ■ Mol. Wt. 510.3

Citicoline Sodium is Cytidine-5’-diphosphocholine sodium.

Citicoline Sodium contains not less than 98.0 per cent and not 
more than 102.0 per cent of Cl4H25N4NaOnP2, calculated on 
the anhydrous basis.

Category. Nootropic.

Description. A white crystalline powder.
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Identification

A. Determine by infrared absorption spectrophotometry (2,4,6). 
Compare the spectrum with that obtained with citicoline 
sodium IPRS or with the reference spectrum of citicoline 
sodium,

B. It gives the reactions of sodium salt (2.3.1).

Tests
pH (2.4.24). 6.5 to 7.5, determined on 20 per cent w/v solution 
in water.

Related substances. Determined by liquid chromatography 
(2.4.14).

Test solution. Dissolve 100 mg of the substance under 
examination in water and dilute to 50.0 ml with water.

Reference solution (a). A 0.001 per cent w/v solution of 
citicoline sodium IPRS in water.

Reference solution (b). A solution containing 0.2 per cent 
w/v of citicoline sodium IPRS and 0.002 per cent w/v of 
citicoline impurity B IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 30°,
- sample temperature: 10°,
- mobilephase: A, amixtureofl volume of methanol and 

99 volumes of 0.2 per cent v/v solution of formic acid, 
adjusted to pH 7.5 with triethylamine,

B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 0.5 ml per minute,
- spectrophotometer set at 276 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
. (in mins.) (per cent v/v) (per cent v/v)

0 100 0
20. 100 0
40 75 25
45 75 25
47 100 0
60 100 0

Name Relative Correction
retention time factor

Citicoline impurity A1 ■ ; 1.2 .
Citicoline impurity B2 1.57 0.67
Citicoline impurity C3 3.62 0.64
Citicoline impurity D4 4.00 ■ 1.00
'desmethyl cytidine-S’-diphosphocholine sodium,

IP 2022

2cytidine-5 ’-monophosphate; 5-CMP, d
3methyl ester of cytidine-5’-monoph.osphate; 5-CMP ester, 

4cytidine-5’-monophosphomorphoIidate; 5-CMP morpholidate.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 6000 theoretical plates and 
the tailing factor is not more than 1.5.

Inject reference solution (b). The test is not valid unless the 
resolution between the citicoline impurity B and principal peak 
is not less than 7.0.

Inject reference solution (a) and the test solution. The area of 
any secondary peak is not more than 0.4 times the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (a) (0,2 per cent) and the sum of the areas of all the 
secondary peaks is not more than 2 times the area of principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent).

Iron (2.3.14). 4 g complies with the limittestforiron(lOppm), 

Chlorides (2.3.12). 0.5 g complies with the limit test for chlorides 
(500 ppm).

Water (2.3.43). Not more than 5.0 per cent, determined on 
0,5 g.

Heavy metals (2.3.13). 2 g complies with the limit test for heavy 
metals, Method B (10 ppm).

Assay, Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in water and dilute to 100,0 ml with water.

Reference solution. A 0.05 per cent w/v solution of citicoline 
sodium IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 30°,
- sample temperature: 10°,
- mobile phase: a mixture of 1 volume of methanol and 99 

volumes of 0.2 per cent v/v solution of formic acid, 
adjusted to pH 7.5 with triethylamine,

- flow rate: 0.5 ml per minute,
- spectrophotometer set at 276 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections.is notmore than 2.0 per cent-

Inject the reference solution and the test solution.

Calculate the content of C^^s^NaO^.

Storage. Store protected from moisture.
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Injection
Citicoline Sodium Injection

Citicoline Injection is a sterile solution of Citicoline Sodium in 
Water for Injections.

Citicoline Injection contains Citicoline Sodium equivalent to 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amount of citicoline, Ci4H26N40nP2.

Usual strength. 250 mg per ml.

Identification
jn the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
pH(2.4.24).6.3to8.0.

Related Substances. Determine by liquid chromatography 
(2,4.14).
NOTE—Determine water content of citicoline sodium IPRS 
before use and calculate the potency.

Test solution. Dilute a volume of injection containing 0.25 g of 
citicoline to 50.0 ml with the mobile phase. Dilute 5.0 ml of the 
solution to 50.0 ml with the mobile phase and filter.

Reference solution (a). Dissolve a quantity of citicoline 
sodium IPRS in the mobile phase to obtain a solution 
containing 0.0005 per cent w/v;of citicoline.

Reference solution (b). A solution containing 0.00025 percent, 
w/v each, of citicoline sodium IPRS and 5 ’-cytidylic acid 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 95 volumes of buffer solution 

prepared by dissolving 1.697 g of tetrabutylammonium 
hydrogen sulphate in 1000 ml of water, add 2 ml of 
triethylamine and adjusted to pH 6.0 with dilute acetic 
acid and 5 volumes of methanol,

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl.

Equilibrate the column with mobile phase for at least 90 minutes. 

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the principal peak and 5 ’-cytidylic acid 
Peak is not less than 6.0 in the chromatogram obtained with 
reference solution (b) and the tailing factor is not more than 
2.0, the relative standard deviation for replicate injections is 
not more than 3.0 per cent in the chromatogram obtained with 
the reference solution (a).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to 5 ’-cytidylic acid multiplying by correction factor 
of 0.7 is not more than 1.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.5 per cent). The area of any other secondary peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent) and the sum of the areas of all the secondary peaks 
other than the 5’-cytidylic acid peak is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (2.0 per cent).
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).
Bacterial endotoxins (2.2.3). Not more than 0.175 Endotoxin 
Unit per mg of Citicoline.
Assay. Determine by liquid chromatography (2.4.14).
NOTE—Determine water content of citicoline sodium IPRS 
before use and calculate the potency
Test solution. Mix the content of 10 containers. Dilute a volume 
ofthe injection containing 0.25 g of citicoline with the mobile 
phase and dilute to 50.0 ml with the mobile phase. Dilute 1.0 ml 
ofthe solution to 100.0 ml with the mobile phase and filter.
Reference solution. Dissolve a quantity of citicoline sodium 
IPRS in the mobile phase to obtain a solution containing 0.005 
per cent w/v of citicoline.
Use chromatographic system as described under Related 
substances.
Equilibrate the column with mobile phase for at least 90 minutes. 
Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 
Inject the reference solution and the test solution.
Calculate the content of Ci4H26N4OuP2 in the injection.
Storage. Store protected from light, at a temperature not 
exceeding 25°.
Labelling. The label states (1) the strength in terms of the 
equivalent amount of citicoline; (2) the preparation is intended 
for intramuscular and intravenous injection only.

Citicoline Prolonged-release Tablets
Citicoline Sustained-release Tablets; Citicoline Extended- 
release Tablets; Citicoline Sodium Prolonged-release 
Tablets; Citicoline Sodium Sustained-release Tablets; 
Citicoline Sodium Extended-release Tablets
Citicoline Prolonged-release Tablets contain Citicoline Sodium. 
Citicoline Prolonged-release Tablets are manufactured by 
different manufacturers, whilst complying with the
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requirements of the monograph are not interchangeable, as- 
the dissolution profile of the products of different 
manufacturers may not be the same.

Citicoline Prolonged-release Tablets contain Citicoline Sodium 
equivalent to riot less than 90.0 per cent and riot more than 
110.0 per cent ofthe stated amount of citicoline, C^aeNjO i |P?.-

Usual strength. 1000 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2). Complies with the test stated under Tablets.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Determine water content of citicoline sodium IPRS 
before use and calculate the potency.

Test solution. Disperse a quantity of the powdered tablets 
containing 100 mg of citicoline in the mobile phase with the 
aid of ultrasound for 30 minutes and dilute to 200.0 ml with the 
mobile phase.

Reference solution (a). Dissolve a quantity of citicoline 
sodium IPRS in the mobile phase to obtain a solution, 
containing 0.0005 per cent w/v of citicoline.

Reference solution (b). A solution containing 0.00025 per cent 
w/v, reach of, citicoline sodium IPRS and 5 ’-cytidylic acid 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 30°,
- mobile phase: a mixture of 95 volumes of buffer solution 

prepared by dissolving 1.697 g of tetrabutylammonium 
hydrogen sulphate in 1000 ml of water, add 2 ml of 
triethylamine and adjusted to pH 6.0 with dilute acetic 
acid and 5 volumes of methanol,

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20.pl

Equilibrate the column with mobile phase for at least 90 minutes.

Inject reference solution (a) and (b). The test is not valid unless 
the tailing factor is not more than 2.0, the relative standard 
deviation for replicate injections is not more than 3.0 per cent 
in the chromatogram obtained with the refererice solution (a) 
and the resolution between the principal peak and 5 ’-cytidylic 
acid peak is not less than 6.0 in.the chromatogram obtained 
with reference solution (b).

1896' MMM

Inject reference solution (a) and the test solution. In.the 
chromatogram obtained with the test solution, the area of 
peak due to 5’-cytidylic acid multiplying by correction factor 
of 0.7, is not more than 1.5 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) (15 
per cent). The area of any other secondary peak is not more 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent) and the sum 
of the areas of all the secondary peaks other than the 5\ 
cytidylic acid peak is not more than twice the.area ofthe 
principal peak in the chromatogram obtained with reference 
solution (a) (2.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE—Determine water content of citicoline sodium IPRS 
before use and calculate the potency.

Test solution. Weigh and powder 20 tablets.' Disperse a quantity 
of the powder containing 100 mg of citicoline in the mobile 
phase with the aid of ultrasound for 30 minutes and dilute to 
200.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
50.0 ml with the mobile phase.

Reference solution. Dissolve a quantity of citicoline sodium 
IPRS in the mobile phase and dilute to obtain a solution 
containing 0.005 per cent w/v of citicoline.:

Chromatographic system
■ - a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm), 
column temperature::30°,

.. - mobile phase: a mixture of 95 volumes of buffer solution 
prepared by dissolving 1.697 g of tetr.abutylammonium 
hydrogen sulphate in 1000 ml of water, add 2 ml of 
triethylamine and adjusted.to pH 6.0 with dilute acetic 
acid and 5 volumes of methanol,

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl. .

Equilibrate the column with the mobile phase for at least 90 
minutes.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C!41 L(,N4O; J’x in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 25°.

Labelling. The label states the strength in terms ofthe 
equivalent of amount of citicoline.
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Citicoline Tablets
Citicoline Sodium Tablets

Citicoline Tablets contain Citicoline Sodium.

Citicoline Tablets contain Citicoline Sodium equivalent to not 
less than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of citicoline, Ci4H26N40i

Usual strengths. 100 mg; 250 mg; 500 mg,

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds, to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate if necessary, with dissolution medium. Measure 
the absorbance of the resulting solution at the maximum at 
about 280 nm (2.4.7). Calculate the content of C^^N/Dj ,P2 in 
the medium from the absorbance obtained from a solution of 
known concentration of citicoline sodium IPRS.

Q. Not less than 75 per cent of .the stated amount of 
C14HMN4OnP2.

Related substances. Determine by liquid chromatography 
(24.14).

SOTE—Determine water content of citicoline sodium IPRS 
before use and calculate the potency.

Test solution. Disperse,a .quantity of the powdered tablets 
containing 100 mg of citicoline in the mobile phase with the 
aid of ultrasound for 30. minutes and dilute to 200.0 ml with the 
mobile phase and filter.

Reference solution (a). Dissolve a quantity of citicoline 
sodium IPRS in the mobile phase to obtain a solution 
containing 0.0005 per cent w/v of citicoline.

Reference solution (b). A solution containing 0.00025 per cent 
w/v, each of, citicoline sodium IPRS and 5’-cytidylic acid 
IPRS in the mobile phase'.

Chromatographic. system . .
~ a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),. ; 
mobile phase: a mixture of 95 volumes of buffer solution 
prepared by. dissolving 1.697 g of tetrabutylammonium 
hydrogen sulphate in 10.00 ml of water, add 2 ml of 

triethylamine and adjusted to pH 6.0 with dilute acetic 
acid and 5 volumes of methanol,

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl.

Equilibrate the column with mobile phase for at least 90 minutes. 
Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the principal peak and 5’-cytidylic acid 
peak is not less than 6.0 in the chromatogram obtained with 
reference solution (b) and the tailing factor is not more than 
2.0, the relative standard deviation for replicate injections is 
not more than 3.0 per cent in the chromatogram obtained with 
the reference solution (a).
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to 5 ’-cytidylic acid multiplying by correction factor 
of0.7 is not more than 1.5 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) 
(1.5 per cent), the area of any other secondary peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent) and the sum of the areas of all the secondary peaks 
other than the 5 ’-cytidylic acid peak is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (2.0 per cent).
Other tests.' Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4.14).
NOTE—Determine water content of citicoline sodium IPRS 
before use and calculate the potency.
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 100 mg of citicoline in the mobile 
phase with the aid of ultrasound for 30 minutes and dilute to 
200.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
50.0 ml with the mobile phase and filter.
Reference solution. Dissolve a quantity of citicoline sodium 
IPRS in the mobile phase to obtain a solution containing 0.005 
per cent w/v of citicoline.
Use chromatographic system as described under Related 
substances.
Equilibrate the column with mobile phase for at least 90 minutes. 
Inject the reference solution. .The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 
Inject the reference solution and the test solution.
Calculate the content of ChE^^O^ in the tablets.
Storage. Store protected from light and moisture, at a 
temperature not exceeding 25°.
Labelling. The label states the strength in terms of the 
equivalent of amount of citicoline:
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Clarithromycin

2021

C38H69NO13 Mol. Wt. 748.0

Clarithromycin is (3R,4S,5S,6R,1R,9R, nR,12R,13S,14Rf 
4-[(2,6-Dideoxy-3-C-methyl-3-O-methyl-a-L-ribo-hexo- 
pyrano sy l)oxy] -14-ethy 1-1.2,13-dihy droxy-7-methoxy- 3,5, 
7,9,1 l,13-hexamethyl-6-[[3,4,6-trideoxy-3-(dimethyIamino)- 
oc-D-xylo-hexopyranosyl]oxy]oxacyclotetradecane-2,10-dione (6- 
O-methylerythromycin A).

Clarithromycin contains not less than 96.0 per cent and not 
more than 102.0 per cent of C3gH69NOi3, calculated on the 
anhydrous basis.

Category. Antibacterial.
Description. A white or almost white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clarithromycin 
IPRS or with the reference spectrum of clarithromycin.

Tests

Specific optical rotation (2.4.22). -102° to - 94°, determined on a 1 
per cent w/v solution in dichloromethane at 20°.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 75 mg of the substance under 
examination in 25 ml of acetonitrile and dilute to 50.0 ml with 
water.

Reference solution (a). Dissolve 7.5 mg of clarithromycin 
IPRS in 2.5 ml of acetonitrile and dilute to 5.0 ml with water.

Reference solution (b). Dilute 1.0 ml of reference solution (a) to 
100.0 ml with equal volumes of acetonitrile and water.

Use chromatographic system as, described under Assay. ,

Inject reference solution (b). the test is not valid unless the 
tailing factor is not more than 2.0. - - '

Name Relative 
retention time

Correction"' 
factor

Clarithromycin impurity I1 r 0.38 '
: ■ ---

Clarithromycin impurity A2 0.42
Clarithromycin impurity J3 0.63 — ■
Clarithromycin impurity L4 0.74 ——’
Clarithromycin impurity B5 0.79
Clarithromycin impurity M6 0.81
Clarithromycin impurity C7 0.89
Clarithromycin impurity D8 0.96 —■-
Clarithromycin 1.0
Clarithromycin impurity N9 , 1.15. .
Clarithromycin impurity E10 1.27 ■ —
Clarithromycin impurity F11 1.33 —

Clarithromycin impurity P12 1.35 —
Clarithromycin impurity 013 1.41 —
Clarithromycin impurity K.14 1.59
Clarithromycin impurity G1S 1.72 027
Clarithromycin impurity H16 1.82 0.15

^-O-decladinosyl-b-O-methylerythromycin A, 

22-demethyl-2-(hydroxymethyl)-6-O- methyl erythromycin A, 
3erythromycin A (£)-9-oxime,

46-O-methy [erythromycin A (Z)-9-oxime,

56-O-methy[-15-norerythromycin A, 
s3"-jV-demethyl-6-O-methylerythromycin A (£’)-9-oxime, 
76-(?-methy [erythromycin A (F)-9-oxime, 
s3"-A-demethyl-6-O-methylerythromycin A,

9( 10E)~ 10,11 -didehydro-1 l-deoxy-6-O-methylerythromycin A,
106,ll-di-t?-methylerythromycin A,
116,12-di-O-methylerythromycin A, 
124’,6-di-O-methylerythromycin A, . 

136-O-methylerythromycin A (Z)-9-(O-methyloxime), 
"(IS^R^R^SPS^RJR,) IZ)-2-ethyl-6-hydroxy-9-methoxy- 
I,5,7,9,ll,13~hexamethyl-8-[[3,4,6-trideoxy~3-(dimethylamino)-a- 
D-xylo-hexopyranosyl]oxy]-3,15- dioxabicyclo[10.2.1 jpentadeca- 
1 l,13-dien-4-one (3-O-decIadinosyl-8,9:10,1 l-dianhydro-6-0- 
methylerythromycin A-9,12-hemiketaI,

,56-O-methylerythromycin A (£)-9-(O-methyloxime), 

,63"-W-demethyl-3’-Y-formyI-6-C’-methylerythromycin A.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (1.0 pet 
cent) and the sum of areas of all the secondary peaks is not 
more than 3.5 times the area ofthe peak in the chromatogram 
obtained with reference solution (b) (3.5 per cent); Ignore any 
peak with an area less than 0.2 times of the principal peak 
obtained with reference solution (b) (0.2 per cent).
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metals (2,3.13). Dissolve 2 g in a mixture of 15 volumes of 
w/erand 85 volumes of dioxan and dilute to 20 ml with the same 
Ivent mixture. 12 ml of the solution complies with limit test for 

heavy metals, Method D (20 ppm), using 10 ml of lead standard 
elution (2 ppm ?b) i11 same s°lvent mixture.

Water (2.3-43)- Not more than 2.0 per cent w/w, determined on 
05g using methanol as solvent.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 75 mg of the substance under 
examination in 25 ml of acetonitrile and dilute to 50.0 ml with 
water.
Reference solution. Dissolve 15 mg ofthe clarithromycin 
IPRS in 5 ml of acetonitrile and dilute to 10.0 ml with water.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3.5pm),
- column temperature: 40°, ■
- mobile phase: A. 0.476 per cent w/v solution of 

potassium dihydrogen phosphate adjusted to pH 4.4 
with dilute orthophosphoric acid or a 4.5 per cent 
solution of potassium hydroxide,

B. acetonitrile,
- a gradient programme using the conditi ons given below, 
- flow rate: 1.1 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in mins.) (per cent v/v) (per cent v/v)

0 75 25'
32 40 60
34 40 60
36 75 25
42 75 25

inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.
Inject the reference solution and the test solution.
Calculate the content of C38H69NO13.
Storage. Store protected from moisture.

Clarithromycin Tablets
Clarithromycin Tablets contain not less than 90.0 per cent and 
n°t more than 110.0 per cent ofthe stated amount of 
clarithromycin, C38H69NO13.

^sualstrengths. 250 mg; 500 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. Use 900 ml of a solution containing 1000 volumes of 
a 1.361 per cent w/v solution of sodium acetate and 350 
volumes of 0. IM acetic acid, adjusted to pH 5.0 with 0.1M 
acetic acid, at a temperature of 37° ± 0.5°, as the medium, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution.Use the filtrate, dilute if necessary with the. 
dissolution medium.

Reference solution. Weigh a suitable quantity of 
clarithromycin IPRS, dissolve in methanol, dilute with 
dissolution medium to obtain a solution having a known 
concentration of about 0.125 mg per ml.

Use chromatographic system as described under Assay.

Calculate the content of C38H69NO13 in the tablet.

Q. Not less than 75 per cent of the stated amount of 
CjgHroNOia.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of acetonitrile and water.

Test solution. Disperse a quantity of powdered tablets 
containing 75 mg of Clarithromycin in 50.0 ml of the solvent 
mixture, filter.

Reference solution (a). Dilute 5.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Reference solution (b). Dilute 10.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.

Reference solution (c). A 0.0015 per cent w/v solution of 3 
N-demethyl-6-O-methylerythromycinA IPRS (clarithromycin 
impurity D IPRS) in the test solution.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm) (Such 
asKingsorbC18),

- column temperature: 40°,
- mobile phase: A. a 0.476 per cent w/v solution of 

potassium dihydrogen orthophosphate, adjusted to 
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pH 4.4 with orthophosphoric acid or potassium 
hydroxide solution,.

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.1 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 75 25

32 . 40 60
34 40 ' 60

36 75 25.
42 75 25

'3-O-decIadinosyI-6-O-methylerythromycin A, 
22-demethyi-2-(hydroxymethyl)-6-O- methylerythromycin A, 
3erythromycin A (£)-9-oxime, 
46-O-methyler,ythromycm A (Z)-9-oxime, ...

56-O.-m ethyl-15.-norerythromycin A,
63"-A,'-demethyl-6-O-methyIerythromycin A (E)-9- oxime, 
76-(?-methyl erythromycin A (£)-9-oxime, 
83”-Y-demethyl-6-O-methylerythromycin A,.
9(10£’)-10,l 1-didehydro-l l-deoxy-6-O-methylerythromycin A, 

l06,l 1-di-C-methylerythromycin A, 
H6,12-di-O-methyIerythromycm A, ■_ 

!24’,6,-.di-O-methylerythromycin A, 
;36-(9-methyierythromycin A (Z)-9-(C-methyloxime),

Name Relative 
retention time

Correction 
factor

Clarithromycin impurity I1 0.38
Clarithromycin impurity A2 0.42 —

Clarithromycin impurity J3 0.63 ■ —

Clarithromycin impurity L4 0.74 —
Clarithromycin impurity B5 0.79
Clarithromycin impurity M6 0.81 —
Clarithromycin impurity C7 0.89
Clarithromycin impurity D8 0.96 —
Clarithromycin 1.0
Clarithromycin impurity N9 1.15 —

ClarithromycinimpurityE10 ' ■ 127 ■---------- ■■

Clarithromycin impurity F11 1.33 —
Clarithromycin impurity P12- 135 —.

Clarithromycin impurity O13 1.41
Clarithromycin impurity K?4 1.59
Clarithromycin impurity G15 1.72 027'
Clarithromycin impurity H16 1.82 0.15 ,

’4(15,2/t,5^,6S,7S,8J?,9Rtl lZ)-2-ethyI-6-hydroxy-9-methox 
1,5,7,9,1 l,13-hexamethyl-8-[[3,4,6-trideoxy-3-(dimethylaniino).^' 
D-xylo-hexopyranosyl]oxy]-3,15-dioxabicyclo[10.2. i]pentadeCa* 
11,13-dien-4-one (3-O-decladinosyl-8,9:l0,11~ dianhydro.
methyl erythromycin A-9,12-hemiketal,
156-O-methylerythromycin A (£)-9-((9-rnethyloxime),

l63"-A-demethyl-3’-A“formyl-6-O-methylerythromycin A.

Inject reference solution (a) and (c). The test is not valid unless 
the tailing factor ofthe principal peak is not more than 1.75 jn 
the chromatogram obtained with reference solution (a) and in 
the chromatogram obtained with reference solution (c), the 
peak to valley ratio is not less than 3.0, where Hp is the height 
above the baseline of the peak due to clarithromycin impurity 
D and Hv is the height above the baseline of the lowest point 
of the curve separating this peak from the peak due to 
clarithromycin.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the'test solution, the area of any 
secondary peak is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent) and the sum of areas of all the secondary 
peaks is not more than 7 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(3.5 per cent). Ignore any peak less than 0.2 times of 
the principal peak obtained with reference solution (b) 
(0.1 per cent) and the peaks eluting before impurity I and after 
impurity H.

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
on 1 g by drying in an oven at 110°, under vacuum, for 3 hours.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 0.125 g of Clarithromycin in 200.0 ml 
with methanol and filter. Dilute 5.0 ml ofthe solution to 25.0 ml 
with mobile phase.

Reference solution. A 0.0625 per cent w/v solution of 
clarithromycin IPRS in methanol. Dilute 5.0 ml ofthe solution 
to 25.0 ml with mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 50°,
- mobile phase: a mixture of 65 volumes of methanol and 

35 volumes of0.067M monobasic potassium phosphate 
adjusted to pH 4.0 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 750 theoretical plates, the
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... factor is not more than 2.0, and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Iujecl the reference solution and the test solution.

Calculate the content of C^H^/NOb-

Storage. Store protected from moisture.

Clemastine Fumarate

CTH26C1NO,C.,H4O. Mol.Wt.460.0

Clemastine Fumarate is (2/?)-2-{2-[(17?)-l-(4-Chlorophenyl)- 
1 -phenylethoxy]ethyl} -1 -methylpyrrolidine fumarate.

Clemastine Fumarate contains not less than 98.5 per cent and 
not more than 101.0 per cent of C21 4NO.CJ f O.;. calculated
on the dried basis.

Category. Antiallergic.

Description. A white to off-white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6), 
Compare the spectrum with that obtained with clemastine 
fumarate IPRS or with the reference spectrum of clemastine 
fumarate.

B. Determine by thin-layer chromatography (2.4.17),: coating 
the plate with silica gel G.

Mobile phase. A mixture of 5 volumes.of water, 25 volumes of 
anhydrous formic acid and 70 volumes of di-isopropyl ether.

Test solution. Dissolve 40 mg of the substance under 
examination in methanol and dilute to 2.0 ml of methanol.

Reference solution. A 0.5 per cent w/v solution of fumaric 
acid IPRS in ethanol (95 per cent).

Apply to the plate 5. pl of each, solution. Allow the mobile 
Phase to rise. 15 cm..Dry the plate in air, heat at 105° for 

minutes and spray with a 1.6 per cent w/v solution of
Potassium permanganate and examine in daylight. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
W]th the reference solution.

Tests

Solution A. A 1.0 per cent w/v solution in methanol.

Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference solution BYS7 (2.4.1). 

pH (2.4.24). 3.2 to 4.2, determined in a 10.0 per cent w/v solution 
in carbon dioxide-free water.

Specific optical rotation (2.4.22). +15.0° to +18.0°, determined 
in solution A.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 1 volume of 13.5 M ammonia, 20 
volumes of methanol and 80 volumes of tetrahydrofuran.

Test solution (a) Dissolve 0.1 g of the substance under 
examination in methanol and dilute to 5.0 ml of methanol.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol.

Reference solution (a). A 0.2 per cent w/v solution of 
clemastine fumarate IPRS in methanol.

Reference solution (b). Dilute 1.5 ml of test solution (b) to 
50.0 ml with methanol.

Reference solution (c). Dilute 0.5 ml of test solution (b) to 
50.0 ml with methanol.

Reference solution (d). Dissolve 10 mg of diphenhydramine 
hydrochloride IPRS in 5.0 ml of reference solution (a).

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in cold air for 5 minutes and 
spray with a freshly prepared mixture of 1.0 ml of potassium 
iodobismuthate solution and 10.0 ml of dilute acetic acid 
and then with dilute hydrogen peroxide solution, cover the 
plate immediately with a glass plate of the same size and examine 
the chromatograms after 2 minutes. Any secondary spot in 
the chromatogram obtained with test solution (a) is not more 
than the principal spot in the chromatogram obtained with 
reference solution (b) (0.3 per cent), and at most 4 such spots 
are more intense than the principal spot in the chromatogram 
obtained with reference solution (c) (0.1 per cent). Ignore any 
spot remaining at the point of application (fumaric acid). The 
spot in the chromatogram obtained with reference solution 
(d) shows 2 clearly separated, spots..

Impurity C. Determine by liquid chromatography (2.4.14).

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of 1.0 per cent w/v solution of ammonium dihydrogen 
phosphate. ....

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.
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Reference solution (a). A 0.006 per cent w/v solution, of 
clemastine impurity C IPRS (l-(4-chlorophenyl)-l-phenyl 
ethanol IPRS) in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.

Reference solution (c). Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. To 1.0 ml of the solution, add 1.0 ml of 
reference solution (a) and dilute to 100.0 ml with the solvent 
mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 0.1 volume of ortho­

phosphoric acid, 45 volumes of acetonitrile and 55 
volumes of 1.0 per cent w/v solution of ammonium 
dihydrogenphosphate,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 100 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to clemastine 
and clemastine impurity C is not less than 2.2.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to clemastine impurity C is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.3 per cent).

Sulphated ash (2.3.18). Not more than 0:1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 6 hours.

Assay. Dissolve 0.35 g in 60 ml of anhydrous acetic acid. 
Titrate with 0.1 Mperchloric acid. Determine the end point 
potentiometrically (2.4.25). Carryout ablank titration:

L ml of 0.1 M perchloric acid is equivalent to . 0.046 g of
q5h30cino5,

Clemastine Oral Solution
Clemastine Fumarate Oral Solution

Clemastine Oral Solution contains Clemastine Fumarate in a 
suitable vehicle. Clemastine Oral Solution contains not less 
than 90.0 per cent and not more than 105.0 per cent of the 
stated amount of clemastine, C2i FACING.

Usual strength. 0.1 mgperml.

Identification

A. In the test for Related substances, the principal spot in 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a) 

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution

Tests

Impurity C. Determine by liquid chromatography (2.4.14).

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of a 1.0 per cent w/v solution of ammonium dihydrogen 
orthophosphate.

Test solution. Dilute a quantity of the oral solution containing 
0.5 mg of clemastine to 25.0 ml with the solvent mixture.

Reference solution (a). A 0.00008 per cent w/v solution of 
clemastine impurity C IPRS (f-(4-chlorophenyl)~l- 
phenylethanol IPRS) in the solvent mixture.

Reference solution (b). A solution containing 0.000335 per 
cent w/v of clemastine fumarate IPRS and 0.00008 per cent 
w/v of l-(4- chlorophenyl)-!-phenylethanol IPRS in the 
solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm packed with 

end-capped octadecylsilane bonded to porous silica 
(5 pm) (Such as Nucleosil Cl 8),

- mobile phase: a mixture of 0.1 volume of 
orthophosphoric acid, 45 volumes of acetonitrile and 
55 volumes of a 1.0 per cent w/v solution of ammonium 
dihydrogen orthophosphate,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl

Inject reference solution (b).The test is not valid unless the 
resolution between the peaks due to clemastine fumarate and 
clemastine impurity C is not less than 2.2.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to clemastine impurity C is not more than 
the area of the peak in the chromatogram obtained with 
reference solution (a) (3.0 per cent).

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. -

Mobile phase. 1 volume of 13.5M ammonia, 20 volumes oi 
methanol and 80 volumes of stabiliser-free tetrahydrofuran- 

Test solution (a); To a volume of oral solution containing 
8 mg of clemastine, add 20 ml of water, 20 ml of a saturated
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lution of sodium chloride and 2.0 ml of 13.5M ammonia, 
* -iract with four 40 ml quantities di dichloromethane, washing 
>ach extract with the same 40 ml of water, filter the 
dichloromethane extracts and evaporate to dryness at a 
rrnperature of 30° to 40° under reduced pressure. Dissolve 
rhe residue in 50.0 ml of methanol, evaporate to dryness under 
rhe same conditions and dissolve the residue in 4 ml of 
methanol.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol.

Reference solution (a). A 0.027 per cent w/v solution of 
clemastine fumarate IPRS in. methanol.

Reference solution (b). A 0.00135 per cent w/v solution of 
clemastine fumarate IPRS in methanol.

Reference solution (c). A solution containing 0.0135 per cent 
w/v, each of, clemastinefumarate IPRS and diphenhydramine 
hydrochloride IPRS in methanol.

Reference solution (d). A 0.0054 per cent w/v solution of 
2-(2-hydroxyethyl)-l-methylpyrrolidine IPRS in methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of cold air for 5 
minutes. Spray with a freshly prepared mixture of 1 volume of 
potassium iodobismuthate solution and 10 volumes of 2M 
acetic acid and then with 10 volumes of hydrogen peroxide 
solution. Cover the plate immediately with a glass plate of the 
same size and examine the chromatograms after 2 minutes. 
The test is not valid unless the chromatogram obtained with 
reference solution (c) shows two clearly separated spots. In 
the chromatogram obtained with test solution (a), any spot 
corresponding to 2-(2-hydroxyethyl)-l-methylpyrrolidine is 
not more intense than the spot in the chromatogram obtained 
with reference solution (d) (2.0 per cent, with reference to 
clemastine fumarate) and any orange-brown secondary spot 
is not more intense than the spot in the chromatogram obtained 
with reference solution (b) (0.5 per cent, with reference to 
clemastine fumarate). Ignore any spot remaining on the line of 
application and any spot with an Rf value greater than that of 
the principal spot.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
°fa 1.0 per cent w/v solution of ammonium dihydrogen 
orthophosphate.

'lest solution. Dilute a quantity of the oral solution containing 
•5 mg of clemastine to 20.0 ml with the solvent mixture.

Reference solution. A 0.00335 per cent w/v solution of 
c emastine fumarate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

end-capped octadecylsilane bonded to porous silica 
(5 pm) (Such as Nucleosil Cl 8),

- mobile phase: a mixture of 0.1 volume of ortho- 
■ phosphoric acid, 45 volumes of acetonitrile and 55 

volumes of a 1.0 per cent w/v solution of ammonium 
dihydrogen orthophosphate,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Inject the reference solution and the test solution.

Determinethe weight per ml (2.4.29) of the oral solution and 
calculate the content of C21H26C1NO, weight in volume.

Labelling. The label states the quantity ofthe active ingredient 
in terms ofthe equivalent amount of clemastine.

Clemastine Tablets
Clemastine Fumarate Tablets

Clemastine Tablets contain not less than 93.0 per cent and not 
more than 105.0 per cent of the stated amount of clemastine, 
calling.
Usual strength. 1 mg.

Identification
A. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a).

B. In the test for Impurity C, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with reference solution 
(b).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 500 ml of a buffer solution pH 4.0, prepared, by 
dissolving 10 g of citric acid monohydrate in 500 ml of water, 
add 11.0 ml of 30 per cent w/v of sodium hydroxide and 4.4 ml 
Of hydrochloric acid and dilute with water to 1000 ml, if 
necessary adjusted to pH 4.0 with 50 per cent w/v of sodium 
hydroxide,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium, centrifuge for 20 
minutes at 4000 rpm and filter, Transfer 50.0 ml ofthe medium 
to 125-ml separating funnels, add 10 ml of 0.02 per cent w/v of 
methyl orange solution, mix, add 20.0 ml of chloroform, shake 
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mechanically for 10 minutes, remove the chloroform layer and 
centrifuge the chloroform layer, for 10 minute at 4000 rpm. 
Measure the absorbance at the maximum at about .420 nm.
(2.4.7). Calculate the content of C^l^ClNCXC^C^ in the 
medium from the absorbance obtained from a solution of 
known concentration of clemastine fumarate IPRS treated in 
the same manner.

Q. Not less than 75 per cent of the stated amount of 
C21H26C1NO,C4H4O4.

Impurity C. Determine by liquid chromatography (2.4.14).

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of a 1 per cent w/v solution of ammonium dihydrogen 
orthophosphate.

Test solution. Disperse a quantity of the powdered tablets 
containing 10 mg of clemastine in 200 ml of the solvent mixture, 
with the aid of ultrasound for 45 minutes. Centrifuge at 
4000 rpm for 10 minutes and use supernatant liquid.

Reference solution (a). A 0.0000335 per cent w/v solution of 
clemastine impurity C IPRS (l-(4~chlorophenyl)-l- 
phenylethanol IPRS) in the solvent mixture.

Reference solution (b). A 0.0067 per cent w/v solution of 
clemastine fumarate IPRS in the solvent mixture

Reference solution (c). A solution containing 0.000335 per 
cent w/v of clemastine fumarate IPRS and 0.000064 per cent 
w/v of clemastine impurity C IPRS in the solvent mixture.

Use chromatographic system as described under Assay using 
100 pl injection volume:

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to clemastine 
fumarate and clemastine impurity C is not less than 2.2.

Inject referene solution (a) , and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to clemastine impurity C is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 percent).

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF 254.

Mobile phase. A mixture of 1 volume of 13.5 M ammonia, 
20 volumes of methanol and 80 volumes of tetrahydrofuran.

Test solution (a). Disperse a quantity of the powdered tablets 
containing 8 mg of clemastine in 4 ml o fmethanol with the aid 
of ultrasound for 15 minutes. Centrifuge at 4000 rpm for 
10 minutes and use supernatant liquid.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol.' , ’

Reference solution (a). A 0.027 per cent w/v solution of 
clemastine fumarate IPRS in methanol.

IP 2022

Reference solution (b). A 0.00135 per. cent w/v solution 
clemastine fumarate in methanol.

Reference solution (c). A solution containing 0.0135 percent 
w/v of clemastine fumarate IPRS and diphenhydramine 
hydrochloride IPRS in methanol.

Reference solution (d). A 0.00135 per cent w/v solution of 
2-(2-hydroxyethyl)-l-methylpyrrolidine IPRS in methanal

Apply to the plate 20 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in cold air for 5 minutes and 
spray with a freshly prepared mixture of I volume ofpotassium 
iodobismuthate solution and 10 volumes of 2 M acetic acid 
and then with hydrogen peroxide solution (10 volume). Cover 
the plate immediately with a glass plate of the same size and 
examine the chromatograms after 2 minutes.

In the chromatogram obtained with test solution (a), any spot 
corresponding to 2-(2-hydroxyethyl)-l-methylpyrrolidine is 
not more intense than the spot in the chromatogram obtained 
with reference solution (d) (0.5 per cent with reference to 
clemastine fumarate), any orange-brown secondary spot is 
not more intense than the principal spot in the chromatogram 
obtained with reference solution (b) (0.5 per cent with reference 
to clemastine fumarate); Ignore any spot remaining on the line 
of application and any spot with an Rf value more than that of 
the principal spot. The test is not valid unless the 
chromatogram obtained with reference solution (c) shows two 
clearly separated spots.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14) as described 
under Assay using following solutions.

Test solution. Disperse 1 tablet with 40 ml ofthe solvent mixture 
with the aid of ultrasound for 45 minutes, cool and dilute to 
50.0 ml with the solvent mixture, centrifuge and use a clear 
supernatant liquid.

Reference solution. A 0.0027 per cent w/v solution of 
clemastine fumarate IPRS in the solvent mixture;

Calculate the content of C2iH26C1NO in the tablets.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of a 1 per cent w/v solution of ammonium dihydrogen 
orthophosphate.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 10 rhgof clemastine in 200 ml ofthe 
solvent mixture, with the aid of ultrasound f°r 
45 minutes. Centrifuge at4000rpm for 10 minutes and use the 
supernatant liquid.
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Reference solution. A 0 
clemastinefamarate IPRS

.0067 per cent w/v solution of 
in the solvent mixture.

Chromatographic systcrn
\ ;a stainless steef column 10 cm x 4.0 mm packed with 

. octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture = of 0.1 volume of 

orthophosphoric acid, 50 volumes of acetonitrile and 
50 volumes of a 1.0 per cent w/v solution of ammonium 
dihydrogen orthophosphate,

„ flow rate: 1 ml per minute,
_ spectrophotometer set at 220 nm,
„ injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the,relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solutions '

Calculate the content of C2IH26C1NO in the tablets. ■'

Labelling. The quantity■ of the active ingredient is stated in 
terms ofthe equivalent amount of clemastine.

Clindamycin Hydrochloride

C1sH33C1N2O5S3C1 .... Mol. Wt. 461.5

Clindamycin Hydrochloride is methyl 7-chloro-6,7,8-trideoxy- 
6"[[[(2S,4/?)-l-methyl-4-propyl-2-pyrrolidinyl] ’ carbonyl] 
anuno]-I-thio-L-/^red-d-D-g£rZacfo-octopyranoside 
hydrochloride. ' ' ; ■

Clindamycin Hydrochloride contains not less than 91.0 per 
cent and not more than 102.0 per cent of C18H33C1N2O5S,HC1, 
calculated on the anhydrous basis.

Category. Antibacterial.

description, A white or almost white, crystalline powder.

Identification

^t A may be omitted if tests B, C and D are carried out.' Tests 
anc* C may be omitted if tests A and D are carried but.

A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
clindamycin hydrochloride' IPRS or with the reference 
spectrum of clindamycin hydrochloride.

B. Determine by thin- layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 19 volumes of 2-propanol, 38 
volumes of a 15 per cent w/v solution of ammonium acetate, 
adjusted to pH 9.6 with ammonia and 43 volumes of ethyl 
acetate.

Test solution. Dissolve 10 mg of the substance under 
examination in 10.0 ml of methanol.

Reference solution (a). A 0.1 per cent w/v solution of 
clindamycin hydrochloride IPRS in the methanol.

Reference solution (b). A solution containing .0.1 per cent 
w/v, each of, clindamycin hydrochloride IPRS and lincomycin 
hydrochloride IPRS in the methanol.

Apply to the plate 5 pl of each solution. Allow the, mobile 
phase to rise 15 cm. Dry the pate in air, spray with a 0.1 per 
cent w/v solution of potassium permanganate. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in.the chromatogram obtained .with 
reference.solution, (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows.2 
clearly separated spots: - <

C. Dissolve about 10 mg of the substance under examination 
in 2- ml 'of dilute hydrochloric acid and heat on a water-bath 
for 3 minutes, add 3 ml of sodium carbonate solution and 1 ml 
of a, 2 per cent w/v solution of sodium nitroprusside, a violet- 
red colour is produced.

D. A 1 per cent w/v solution gives reaction (A) of chlorides 
(2.3.1). '• .. ... . .. .

Tests

pH (2.4.24). 3.0 to 5.0, determined in a 10 per cent w/v solution 
in carbon dioxide-free water.

Specific optical rotation (2.4,22). +135 0 to+150°, determined 
in a 4.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase.

Reference solution (a). A 0,1 per cent w/v solution of 
clindamycin hydrochloride IPRS in the mobile phase.

Reference solution (b). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase.
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
— mobile phase: a mixture of 45 volumes of acetonitrile 

and 55 volumes of a 0.68 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 7.5 
with a 25 per cent w/v solution ofpotassium hydroxide, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl.

The relative retention time with reference to clindamycin for 
methyl 6,8-dideoxy-6-[[[(25,4j?)-l-methyl-4-propylpyrrolidin-2“yl] 
carbonyl] amino] -1 -thi o-D-eryth ro- a-D-galacto­
octopyranoside (clindamycin impurity A) is about 0.4; for 
methyl 7-chloro-6,7,8-trideoxy-6-[[[(2S,4/?)-4-ethyl- 1-methyl- 
pyrrolidin-2-yl]carbonyl]amino]-1 -thio-L-frvw-cx-D-galaclo- 
octopyranoside (clindamycin impurity B) is about 0.65 and for 
methyl 7-chloro-6,7,8-trideoxy-6-[[[(2S',4R)-l-methyl-4- 
propylpyrrolidin-2-yl] carbonyl] amino]-1 -thio-D-e^//?ra-a-D- 
galacto- octopyranoside (clindamycin impurity C) is 
about 0.8.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with test solution the area of the peak 
due to clindamycin impurity B is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (2,0 per cent). The area of peak corresponding to 
clindamycin impurity C is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (4.0 per cent), the area of any other secondary peak 
is not more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (6.0 per 
cent). Ignore any peak with an area less than 0.025 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Water (2.3.43). 3.0 per cent to 6.0 per cent, determined on 
0.5 g.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C18H33C1N2O5S,HC1.

Storage. Store protected from moisture.

1^2022

Clindamycin Capsules
Clindamycin Hydrochloride Capsules

Clindmycin Capsules contain Clindamycin Hydrochloride 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent of the stated amount of clindamycin 
C18H33C1N2O5S.

Usual strength. 150 mg.

Identification

A. Shake a quantity of the content of capsules containing 
about 30 mg of clindamycin with 15 ml of chloroform, filter 
and evaporate the filtrate to dryness. On the residue, determine 
by infrared absorption spectrophotometry (2:4.6). Compare 
the spectrum with that obtained with clindamycin 
hydrochloride IPRS or with the reference spectrum of 
clindamycin hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml ofphosphate buffer pH 6.8, 
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A 0.017 per cent w/v solution of 
clindamycin hydrochloride IPRS in the dissolution 
medium.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: Dissolve 4 g of d-1 O-camphorsulfonic 

acid, 2 g of ammonium acetate, and 2 ml of glacial 
acetic acid in 400 ml of 'water and dilute to 1000.0 ml 
with methanol, adjusted to pH 6.0 with hydrochloric 
acid or 5 M sodium hydroxide,

- flow rate: 2 ml per minute,
- refractive index detector, 
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 3.0 per cent.

Inject the reference solution and the test solution.
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Calculate the content of C!8H33C1N2O5S in the medium.

n: Not less than 80 per cent of the stated amount of 
clindamycin C]8H33C1N2O5S.

Related substances. Determine by liquid chromatography 
(2-4.14).
Test solution. Shake a quantity of the content of capsules 
containing about 50 mg of clindamycin with 50 ml ofthe mobile 
phase for 15 minutes and filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase.

Reference .solution (b). A 0.1 per cent w/v solution of 
clindamycin hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil BDS),

- mobile phase: a mixture of 45 volumes of acetonitrile 
and 55 volumes of 0.68 per cent w/v solution of 
potassium dihydrogen orthophosphate, adjusted to pH 
7.5 with 25 per cent w/v solution of potassium 
hydroxide,

- flow rate: 1 ml per minute,
- spectrophotometer' set at 210 nm,
- injection volume: 20 pl.

Inject reference solution (b). The relative retention time with 
reference to clindamycin for methyl 6,8-dideoxy-6-[[[(2.S'.4/?)- 
1- methyl-4-propylpyrrolidm-2-yl]carbonyl]amino]-l-thio- 
D-erythro-a-D-galacto- octopyranoside (lincomycin) 
(clindamycin impurity'A) is about 0.4, for methyl 7-chloro- 
6,7,8-trideoxy-6-[[[(25,4JR)-4-ethyl- 1-methylpyrrolidin- 
2-yl]carbonyl]amino]-1 -Vaio-L-threo-a.-to-galacto- 
octopyranoside (clindamycin B) (clindamycin impurity B) is 
about0.65 and for methyl 7-ch]oro-6.7,8-trideoxy-6-[['[(25,47?)-1 - 
methyl-4-propylpyrrolidin-2-yl]carbonyl] amino]-1-thio- 
^’erythro-o.-D-galacto- octopyranoside (7-epiclindamycin) 
(clindamycin impurity C) is about 0.8.

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
ofpeak corresponding to clindamycin impurity B is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (2.0 per cent), the area of 
peak corresponding to clindamycin impurity C is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (4.0 per cent), the area of 
anV °ther secondary peak is not more than 0.5 times the area 
ofthe principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent) and the sum of the areas of 
aII the secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 

solution (a) (6.0 per cent). Ignore any peak with an area less 
than 0.025 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Other tests. Comply with the tests stated under Capsules.

Water (2.3.43). Not more than 7.0 percent, determined on 1 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the content of 20 capsules 
containing about 50 mg of clindamycin with 50 ml ofthe mobile 
phase for 15 minutes and filter.

Reference solution. A 0.11 per cent w/v solution of clindamycin 
hydrochloride IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0.

Inject the reference solution and the test solution.

Calculate the content of Ci8H33C1N2O5S in the capsules.

1 mg of Ci8H33C1N2O5S, HC1 is equivalent to 0.9209 mg of 
C18H33CIN2O5S.

Labelling. The quantity of active ingredient is stated in terms 
ofthe equivalent amount of clindamycin.

Clindamycin Palmitate Hydrochloride

o

C34H63C1N2O6S,HC1 Mol. Wt. 699.9

Clindamycin Palmitate Hydrochloride is L-threo-a-D-galacto- 
Octopyranoside, methyl 7-chloro-6,7,8-trideoxy-6-[[(l-methyl- 
4-propyl-2-pyrrolidinyl)carbonyl]amino]-l-thio-2- 
hexadecanoate, monohydrochloride, (2.SAram)-; Methyl 7- 
chloro-6,7,8-trideoxy-6-(l-methyl-4-propyl-L-2- 
pyrrolidinecarboxamido)-l-thio-L threo-a-D-galacto- 
octopyranoside 2-palmitate monohydrochloride.

Clindamycin Palmitate Hydrochloride has a potency equivalent 
to not less than 540 pg of clindamycin per mg.

Category. Antibiotics.

Description. A white or almost white, crystalline powder.

1907

https://nhathuocngocanh.com/



IP-2022CLINDAMYCIN PALMITATE HYDROCHLORIDE

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clindamycin 
palmitate hydrochloride IPRS or with the reference spectrum 
of clindamycin palmitate hydrochloride.

Tests
pH (2.4.24). 2.8 to 3.8, determined in a 1.0 per cent w/v solution.

Sulphated ash (2.3.18). Not more than 0.5 percent.

Water (2.3.43). Not more than 3.0 per cent.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.35 g of the substances under 
examination in the mobile phase and dilute to 25.0 ml with the 
same solvent. -

Reference solution. A1.4 per cent w/v solution of clindamycin 
palmitate hydrochloride IPRS in the mobile.phase.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm,packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase. Dissolve 2 g of docusate sodium and 

1.54 g of ammonium acetate in a mixture of 2 ml of 
glacial acetic acid and 75 ml of water and dilute with 
methanol to 1000 ml and pass through a suitable filter 
and degas,

- flow rate: 1.2 ml per minute,
- refractive index detector,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and test solution.

Calculate the content of C34H63C1N2O6S.

Storage. Store protected from moisture

Clindamycin Palmitate Hydrochloride
Oral Suspension
Clindamycin Palmitate Hydrochloride Oral Solution is a mixture 
consisting of clindamycin palmitate hydrpchloride and one or 
more suitable, buffers, colours, diluents, flavours, and 
preservatives.lt is filled in sealed containers.The oral solution 
is constituted by dispersing the contents of the sealed 
container in the specified volume of waterjust before use.

Clindamycin Palmitate Hydrochloride Oral Solution contains 
not less than 90.0 per cent and not more than‘120.0 per cehf of 
the stated amount of clindamycin, C]8H33C1N2O5S.. .:

When stored at the temperature and for the period stated ou 
the label during which the constituted solution may (je 
expected to be satisfactory for use,it contains not less than 
80.0 per cent of the stated amount of clindamycin 
CISH33C1N2O5S.

Usual strength. 15 mg per ml.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution.

The constituted solution complies with the tests stated under 
oral liquids and with the following tests:

Tests
pH (2.4.24). 2.5 to 5.0, in the solution constituted as directed in 
the labelling.

.Water (2.3.43). Not more than 3.0 per cent, determined on 
i.og. • ' ", ■: '

Other tests. Comply with the tests stated under Oral Powders.

Assay. Determine by gas chromatography (2.4.13).

Solution A. A 30.0 per cent w/v of sodium carbonate.

Internal standard solution. A. 0.5 per cent w/y of cholesteryl 
benzoate in chloroform.

Test solution. Transfer 5 ml Qf the constituted solution to a 
centrifuge, tube. Add 5.0 ml of internal standard solution and 
1 ml of solution A. Insert the stopper, shake vigorously for 
10 minutes and centrifuge. Remove the upper aqueous layer, 
and transfer 1.0 ml of the lower chloroform layer to a centrifuge 
tube. Add 1.0 ml of pyridine and 1.0 ml. of acetic anhydride. 
Agitate the tube to ensure complete mixing, cover the top of 
the centrifuge tube with a plastic cap through which a small 
hole has been punched, heat at 100° for 2.5 hours, and allow 
to cool, Mix and centrifuge, if necessary.

Reference solution. Transfer 150 mg of clindamycin palmitate 
hydrochloride IPRS to a centrifuge tube. Add 5 ml of water, 
5.0 ml of internal standard solution, and 1 ml of solution A. 
Insert the stopper, shake vigorously for 10 minutes and 
centrifuge. Remove the upper aqueous layer and transfer 
1.0 ml of the lower chloroform.layer to a centrifuge tube. Add 
1.0 ml ofpyridine and 10 ml of acetic anhydride, Agitate the 
tube, to ensure complete mixing, cover the top ofthe centrifuge 
tube with a plastic cap through which a small hole has been 
punched, heat at 100° for 2.5 hours and allow to cool. Mix and 
centrifuge, if necessary.,. .
Chromatographic system ■ ; 7

- a glass column Q.6m x 3.0 mm packed with 1 per cent 
vinyl 5 per cent phenylmethylpolysiloxane,

- temperature column: 290°,
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aflame ionization detector at 320°,
„ flow rate: 60 ml per minute, using nitrogen as the carrier 

gas, 
injection volume:1 pl.

Inject the reference solution. The elution order of peaks is 
cholesteryl benzoate and clindamycin palmitate.

Inject the reference solution and the test solution.

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of clindamycin,C18H33C1N2O5S, 
weight in volume.

Storage- Store protected from moisture at a temperature not 
exceeding 30°. - .

Labelling- (1) The label states the strength in terms of the 
equivalent amount of clindamycin; (2) The temperature of 
storage and the period during which the constituted oral 
liquids may be expected to be satisfactory for use.

Clindamycin Phosphate

C3H34CIKAPS ; Mol. Wt. 505.0

Clindamycin Phosphate is methyl 7-ch loro-6,7,8-lridcoxy-6- 
[[[(2S',47?)-1 -methyi-4-propylpyrrohdin-2- yl]carbonyl] amino] - 
1 -thio-L-threo-a-D-galacto-octopyranoside 2-(dihydrogen 
phosphate). It is a semi-synthetic product derived from a 
fermentation product.

Clindamycin Phosphate contains not less than'95.0 per cent 
and not more than 102.0 per cent of C j ^^CINjOgP’Scalculated 
on the anhydrous basis.

Category. Lincosamide. antibacterial.

Description. A white or almost white, slightly hygroscopic 
powder. It shows polymorphism (2.5:11).

Identification

^ests B, C and D may be omitted if tests A and D are carried 
Ollt- Tests A and D may be omitted if tests B, C and D are 
Carded out.

A. In 2 separate tubes place 50 mg of the substance under 
examination and 50 mg of clindamycin phosphate IPRS. Add 
0.2 ml of water and heat until completely dissolved. Evaporate 
to dryness under reduced pressure and dry the residues at 
100° to 105° for 2 hours. On the residue, determine by infrared 
absorption spectrophotometry (2.4.6), compare the spectrum 
with that obtained with clindamycin phosphate IPRS or with 
the reference spectrum of clindamycin phosphate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobilephase. A mixture of 20 volumes of glacial acetic acid, 
20 volumes of water and 60 volumes of butanol.

Test solution. Dissolve 20 mg of the substance under 
examination in methanol and dilute to 10 ml with methanol:

Reference solution (a). A 0.2 per cent w/v solution of 
clindamycin phosphate IPRS in methanol.

Reference solution (b). Dissolve 10 mg of lincomycin 
hydrochloride IPRS in 5 ml of reference solution (a).

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate at 100 to 105° for 30 minutes 
and spray with a 0.1 per cent w/v solution of potassium 
permanganate. The principal spot in the chromatogram 
obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with reference solution 
(a). The chromatogram obtained with reference solution (b) 
shows 2 principal spots.

C. Dissolve 10 mg in 2 ml of dilute hydrochloric acid and heat 
in a water-bath for 3 minutes. Add 4 ml of sodium carbonate 
solution and 1 ml of a 2.0 per cent w/v solution of sodium 
nitroprusside. Prepare a reference solution in the same manner 
using clindamycin phosphate IPRS. The' colour of the test 
solution corresponds to that of the reference solution.

D. Boil 0.1g under a reflux condenser with a mixture of 5 ml of 
strong sodium hydroxidesolution and 5 ml of water for 
90 minutes. Cool and add 5 ml of nitric acid. Extract with 
3 quantities, each of 15-ml, of dichloromethane and discard 
the extracts. Filter the upper layer through a paper filter. The 
filtrate gives reaction (b) of phosphates (2.3.1). .

Tests
Solution A. Dissolve 1.0 g in carbon dioxide-free water. Heat 
gently if necessary. Cool and dilute to 25.0 ml with carbon 
dioxide-free water. . :

Appearance of the solution. Solution A is clear (2.4.1) and 
colourless (2.4.1). -

pH (2.4.24). 3.5 to 4.5, determined by diluting 5.0 ml of solution 
Ato 20 ml with carbon dioxide-free water.

Specific optical rotation (2.4.22). + 115.0° to + 130.0°, 
determined on 1.0 per cent w/v solution in water.
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Related substances. Determine by liquid chromatography 
(2.4.14). .

Test solution. Dissolve 75 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase.

Reference solution (a). A 0.3 per cent w/v solution of 
clindamycin phosphate IPRS in the mobile phase..

Reference solution (b). Dissolve 5 mg of clindamycin 
impurity A IPRS (lincomycin hydrochloride IPRS) and 
15.0 mg of clindamycin impurity E IPRS (clindamycin 
hydrochloride IPRS) in 5.0 ml of reference solution (a) and 
then dilute to 100.0 ml with the mobile phase.

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of200 volumes of acetonitrile 

and 800 volumes of a 1.36 per cent w/v solution of 
potassium dihydrogen phosphate previously adjusted 
to pH 2.5 with orthpphosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless-the 
resolution between the peaks due to clindamycin phosphate 
(2nd peak) and. clindamycin impurity E (3 rd peak) is not less 
than 6.0, the tailing factor for the peak due to clindamycin 
phosphate is not more than 1.5. The peak due to clindamycin 
impurity A (1st peak), is clearly separated from the peak due to 
the solvent.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than2.5 times the area of the peak 
due to clindamycin phosphate in the chromatogram obtained 
with reference solution (c) (2.5 per cent) and the.sum ofthe 
areas of all the secondary peaks is not more than 4 times the 
area of the peak due to clindamycin phosphate in the 
chromatogram obtained with reference solution (c) (4.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) (0.1 per cent). ,

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.25g. .

Assay. Determine by liquid chromatography (2.4.14) as 
described under test for Related substances with the following 
modifications.

i9io

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 1.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of Ci8H34C1N2O8PS.

Clindamycin Phosphate intended for use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for.the removal of bacterial endotoxins complies 
with the following additional requirement. . .

Bacterial endotoxins (2.2.3). Not more than 0.6 Endotoxin Unit 
per mg.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Clindamycin Injection
Clindamycin Phosphate Injection

Clindamycin Injection is a sterile solution of Clindamycin 
Phosphate in Water for Injections.

Clindamycin Injection contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
clindamycin, C18IfiClNi/XS.

Description. An almost colourless solution.

Usual strength. 150 mg per ml.

Identification
A. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 1.5 volumes of 18 M ammonia, 
30 volumes of toluene and 70 volumes of methanol.

Test solution. Dilute a volume of the injection containing 
50 mg of Clindamycin to lOmlwithmerAaKo/.

Reference solution. A 0.5 per cent w/v solution of clindamycin 
phosphate IPRS in methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with dilute 
potassium iodobismuthate solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with the 
reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
pH (2.4.24). 5.5 to 7.0.
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Related substances. Determine by liquid chromatography

Test solution. Dilute a volume of the injection with the mobile 
phase to. obtain a solution containing 0.3 per cent w/v of 
Clindamycin.

Reference solution. A solution containing 0.012 per cent w/v, 
each of, lincomycin hydrochloride IPRS, 0.024 per cent w/v 
of clindamycin phosphate IPRS and 0,0015 per cent v/v of 
bemyl alcohol in the mobile phase.

Use chromatographic system as described under Assay.

The order of elution is lincomycin phosphate, clindamycin 
phosphate and benzyl alcohol.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to lincomycin hydrochloride 
and clindamycin phosphate is not less than 7.7.

Inject the test solution. The sum of the areas of all the 
secondary peaks is not more than 8.0 per cent, calculated by 
area normalization. Ignore any peak obtained due to benzyl 
alcohol.

Bacterial endotoxins (2,2.3), Dilute the injection in water BET 
to give a solution containing 10 mg per ml. The solution 
contains not more than 6.0 Endotoxin Units per ml.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14)

Test solution. Dilute a volume ofthe injection with the mobile 
phase to obtain a solution containing 0.015 per cent w/v of 
Clindamycin.

Reference solution (a). A 0.018 per cent w/v solution of 
clindamycin phosphate IPRS in the mobile phase.

Reference solution (b). A solution containing 0.012 per cent 
w/v of lincomycin hydrochloride IPRS, 0.024 per cent w/v of 
clindamycin phosphate IPRS and 0.0015 per cent v/v of benzyl 
alcohol in the mobile phase.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes 1.36 per cent w/v solution ofpotassium 
dihydrogen orthophosphate adjusted to pH 2,5 with 
orthophosphoric acid,

~ flowrate: 1 mlperminute, 
spectrophotometer set at 210 nm,: 
injection volume: 20 pl.

inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to lincomycin hydrochloride 
and clindamycin phosphate is not less than 7.7.

Inject reference solution (a) and the test solution.

Calculate the content of Ci8H33CIN2O5S in the injection.

1 mg of Ci8H34C1N2O8PS is equivalent to 0.8416 mg of 
C18H33C1N2OSS.

Storage. Store at a temperature not exceeding 30°. The injection 
should not be refrigerated and it should not be allowed to 
freeze.

Labelling. The label states the strength in terms of the 
equivalent amount of Clindamycin in a suitable dose volume.

Clobazam

Ci6Hi3ClN2O2 Mol. Wt. 300.7

Clobazam is 7-chloro-l-methyl-5-phenyl-l ,5-dihydro- 
3/7-1,5-benzodiazepine-2,4-dione.

Clobazam contains not less than 97.0 per cent and not more 
than 103.0 per cent of Ci6Hi3C1N2O2, calculated on the dried 
basis.

Category. Anticonvulsant.

Description. Awhite or almost white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clobazam IPRS 
or with the reference spectrum of clobazam.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 50 ml with the 
mobile phase.

Reference solution (a). Dissolve 5.0 mg oT7-chloro-5-phenyl- 
l,5-dihydro-3H-1,5-benzodiazepine-2,4-dione IPRS 
(clobazam impurity A) in the mobile phase and dilute to 50 ml 
with the mobile phase. Dilute 1.0 ml ofthe solution to 100.0 ml 
with the mobile phase.
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Reference solution (b). Dissolve 5 mg, each of,; 
chlordiazepoxide IPRS and clonazepam IPRS, in the mobile 
phase and dilute to 50 ml with the mobile phase. Dilute 1.0 ml 
of the solution to 100.0 ml with the mobile phase. ;

Reference solution (c). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with' 

octadecylsilane bonded to porous silica (5 pm), ;
- mobile phase: a mixture of 40 volumes of acetonitrile 

and 60 volumes of water,
- flow rate: 1 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 20 pl.

Inject reference solution (b). The resolution between the peaks 
due to chlordiazepoxide and clonazepam is not less than 1.3.

Inject the test solution and reference solution (a) and (c). 
Continue the chromatography for 5 times the retention time of 
clobazam (about 15 minutes). In the chromatogram obtained 
with the test solution the area of the peak obtained due to 
impurity A is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per cent), 
the area of any other impurity peak is not more than 0.4 times 
the area of the principal peak in the chromatogram obtained' 
with reference solution (c) (0.2 per cent) and the sum ofthe areas, 
of all other impurity peaks is not more than twice the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent): Ignore any peak with an area less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined on 
the residue obtained in the test for Loss on drying.: ...

Loss on drying (2.4.19). Notmore than 0.5 percent, determined 
on 1.0 g by drying in an oven at 100° to 105°.

Assay. Weigh accurately about 50 mg and dissolve in 100.0 ml 
ofethanol-(9 5 per cent). Dilute 2.0 ml ofthe solution to 
250.0 ml with the same solvent. Measure the absorbance of 
the resulting solution at the maximum at about 232 nm (2.4.7), 
taking 1380 as the specific absorbance at 232 nm.

Calculate the content of Ct6H13ClN2O2. .

Storage. Store protected from moisture.

Clobazam Tablets
Clobazam Tablets contain not less than 95.0 per cent and not 
more-than 105.0 per cent of the stated amount of clobazam, 
qjlxwl ■ ' '7
Usual strengths. 5mg; 10 mg; 20 mg.

IP-2022:

Identification
A. Shake a quantity of the powdered tablets containing 20 r$o 
of Clobazam with 10 ml of dichloromethane, filter 
evaporate the filtrate to dryness. Dissolve the residue in the 
minimum amount of methanol, evaporate to dryness and dry 
the residue at 105° for 10 minutes. The residue complies with 
the following test.

Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with that obtained with clobazam 
or with the reference spectrum of clobazam.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests ■ .
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 500 ml of 0. I'M hydroch loric acid,
Speed and time: 75 fpm and 45 minutes;

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography,(2.4.14).

Test solution. Use the filtrate, dilute with equal volumes of 
acetonitrile and water, if necessary, to produce a solution 
expected to contain 0.0005 per cent w/v of clobazam.

Reference solution. A 0.0005 per cent w/v solution of clobazam 
IPRS in a mixture of equal volumes ofacetonitrile and water.

Use the chromatographic system as; described under Related 
substances, using 50 pl injection volume'.'

Inject the reference solution and the test solution.

Calculate the content of C16Hj3CIN2O2 in the medium.
Q. Not less than 75 per cent of the stated amount of 
c16H13ciN2d2. y.?\'7 77777’7'77’77. ' 
Related substances. Determine by liquid, chromatography 
(2.4.14).'

Test solution. Disperse a quantity of the powdered tablets 
containing 25 mg of Clobazam in 25 ml of mobile phase, mix 
with the aid of ultrasound, dilute to 50.0 ml with the mobile 
phase centrifuge and use the supernatant liquid.
Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile.phase and further dilute 1.0 ml the 
solution to 10.0 ml with the mobile phase. .
Reference solution (b). A 0.01 per cent w/v solution of T 
chloro-1,5-dihydro-5-phenyl-l; 5-benzodiazepine-2,4(3H)- 
dione IPRS {clobazam impurity A IPRS) in methanol. Dilute 
2.5 ml of the solution to 100.0 ml with the mobile phase.
Reference solution (c). A 0.01-per cent w/v solution, .of 
chloro-l,5-dihydro-5-phenyl-l,5- benzodiazepine-2,4(3H'r 
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[p 2022 CLOBETASOL PROPIONATE

e.tf>RS (clobazam impurity A IPRS) in methanol. Dilute 
of thesolution to 2.0 ml with a 0.1 per cent w/v solution 

clobazam IPRS in the mobile phase.
Reference solution (d). Dilute 1.0 ml of reference solution (a) 
to 2.0 ml with methanol.
Chromatographic system

_ a stainless steel column 15 cm x 2.0 mm, packed with 
' endcapped octadecylsilane bonded to porous silica (3 
:' am) (Such as Nucleosil C18),

_ columri temperature: 40°, 
mobile phase: a mixture of 30 volumes of acetonitrile 

' and 70 volumes of water,'
_ flow rate': 0.25 ml per minute,
- spectrophotometer set at 230 nm, 
- injection volume: 25 pl.

Inject reference solution (c). The test is not valid unless, the 
resolution between the peaks due to clobazam impurity A and 
clobazam is not less than 3.0.

Inject reference solution (a), (b), (d) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to clobazam impurity A is not more 
than the area df the principal peak 'in the chromatogram 
obtained with reference solution (b) (0.5 per cent), the area of 
any other secondary peak is not.more than the. area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and the sum of the areas of all the 
secondary peaks is not more than 5 Times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less, 
than the area of the principal peak in the chromatogram 
obtained with reference solution (d) (0.1 per cent):

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14) as described 
under Assay with the following-test solution. .

Test solution. Transfer one tablet in a 50.0 ml volumetric flask, 
add 3 ml of water and allow the tablet to disperse with the aid 
of ultrasound. Add 30 ml of mobilephase and mix with the aid 
of ultrasound for 10 minutes, dilute to 50.0 ml with mobile 
phase and filter. Dilute the filtrate with mobile phase to obtain' 
a solution containing 0.002 per cent of clobazam.
Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances with the following 
modifications. : ; .
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 20 mg of Clobazam in 80 ml of mobile 
Phase, mix with the aid of ultrasound, dilute to 100,0 with 
mobilephase and centrifuge. Dilute 1.0 ml ofthe supernatant 
'Muidto 10.0 ml with mobile phase.

Reference solution (a). A 0.002 per cent w/v solution of 
clobazam IPRS in mobile phase.

Reference solution (b). A 0.01 per cent w/v solution of 7- 
chloro-l,5-dihydro-5-phenyl-1,5- benzodiazepine-2,4(3H)~ 
dione IPRS (clobazam impurity A IPRS) in mobile phase. Dilute 
1.0 ml ofthe solution to 2.0 ml with a 0.1 per cent w/v solution 
of clobazam IPRS in the mobile phase.

Inject reference solution (b). The test is not valid unless, the 
resolutionbetween clobazam impurity A and clobazam is not 
less than 3.0.

Inject reference solution (a) and the test solution.

Calculate the content of C16Hl3ClT42O2inthe tablets.

Clobetasol Propionate

C25H32C1FO5 Mol. wt. 467.0

Clobetasol Propionate is 21-chloro-9a-fluoro-l Ib-hydroxy- 
16p-methylpregna-l,4-diene-3,20-dion-17a-yl propionate..

Clobetaol propionate contains not less than 97.0 per cent and 
not more than 102.0 per cent of C25H32C1FO5> calculated on the 
dried basis.

Category. Glucocorticoid.

Description. A white or almost white, crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clobetasol 
propionate IPRS or with the reference, spectrum of clobetasol 
propionate.

Tests
Specific optical rotation (2.4.22). +112° to + 118°, determined 
in a 1.0 per cent w/v solution in acetone.

Related substances. Determine by liquid chromatography 
(2.4.14). . .." .

Pest solution (a). Dissolve 20 mg of the substance under 
examination in.the mobile phase and dilute to 20.0 ml with the 
mobilephase. , ■
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CLOBETASOL PROPIONATE

Test solution (b). Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobilephase.

Reference solution .(a). Dissolve the contents of a vial of 
clobetasol impurity J IPRS in 2.0 ml of the mobile phase. To 
0.5 ml ofthe solution, add 0.5 ml of test solution (b) and dilute 
to 20.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of test solution (a) to 
50.0 ml with the mobile phase. Further dilute 5.0 ml of the 
solution to 20.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 10 volumes of methanol, 

42.5 volumes of a 0.785 per cent w/v solution of sodium 
dihydrogen phosphate monohydrate, adjusted, to pH 
5.5 with 10 per cent w/v of sodium hydroxide and 
47.5 volumes Qi acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
- inj ection volume: 10 pl.

•betamethasone 17-propionate,

221 -chloro-9-fluoro-11 p-hydroxy- 16-methylpregna-1,4,16-triene-
3,20-dione,

Name Relative 
retention time

Correction 
factor

Clobetasol impurity A1 0.4 —

Clobetasol impurity B2 0.6 0.6
Clobetasol impurity C3 0.9 1.5
Clobetasol 1.0 L ■
Clobetasol impurity J4 1.1
Clobetasol impurity D5 1.2 —
Clobetasol impurity L6 1.3 . ' -— ■ ■ ■
Clobetasol impurity M7 1.6
Clobetasol impurity 17 2.1 . —

32I-chIoro-9-fluoro-I lb-hydroxy-16a-methyl-3,20-dioxopregna-l,4- 
dien-17-yl propanoate,
4( 1 7R)-4 ’ - chIoro-5 ’ - ethyl-9-flu pro -1 Ib-hydroxy-I6b- 
rdethylspiro[androsta-l,4-diene-I7,2’(3’Hj-furan]-3,3’-dione,

5l,2-dihydroclobetasol 17-propionate,
6 unknown structure,
7 unknown structure,

s21-chloro-16b-methyl-3,20-dioxopregna-l','4-dien-17-yl propanoate. 

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to clobetasol propionate 
and clobetasol propionate impurity J is not less than 2.0.

Inject reference solution (b) and test solution (a). Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution (a), the

1914
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area of any peak due to clobetasol impurity E is not more than I 
1.4 times the area of the principal peak in the chromatogram 1 
obtained with reference solution (b) (0.7 per cent). The area of * 
any peak due to clobetasol impurity D is not more than the I 
area of the principal peak in the chromatogram obtained with * 
reference solution (b) (0.5 per cent), the area of any peak due I 
to clobetasol impurities B and C is not more than 0.6 times the ’ 
area of the principal peak in the chromatogram obtained with I 
reference solution (b) (0.3 per cent), the. area of any peak due I 
to clobetasol impurities A, L and M is not more than 0.4 times « 
the area of the principal peak in the chromatogram obtained I 
with reference solution (b) (0.2 per cent), the area of any other I 
secondary peak is not more than 0.2 times the area ofthe | 
principal peak in the chromatogram obtained with reference J 
solution (b) (0.1 per cent) and the sum of areas of all the 1 
secondary peaks is not more than 4 times the area of the | 
principal peak in the chromatogram obtained with reference I 
solution (b) (2.0 per cent). Ignore any peak with an area less I 
than 0.1 times the area ofthe principal peak in the chromatogram । 
obtained with reference solution (b) (0.05 per cent). |

■■■■■■■■■■ ■■ I
Sulphated ash (2.3.18). Not more than 0.1 per cent. |

■ ■' ■' ' '■ ■ ■ : ■ '■' ■ ■ |
Loss on drying (2.4.19). Not more than 0.5 per cent, determined I 
on 1.0 g by drying in an oven at 105° for 3 hours. |

' ' ' ' I
Assay. Determine by liquid chromatography (2.4.14), as | 
described under Related substances using following I 
solutions. I

I . . . g
Test solution. Dissolve 20 mg of the substance under | 
examination in the mobile phase and dilute to 100.0 ml with the j 
mobilephase. |

Reference solution.. A 0.02 per cent w/v solution of clobetasol I 
propionate IPRS in the mobile phase.

Inject the reference solution and the test solution. |

Calculate the content of C2sH32C1FO5. I
£

Storage. Store protected from light. f
t . $ 

:

Clobetasol Cream |
I

Clobetasol Propionate Cream |
§

Clobetasol Cream contains Clobetasol Propionate in a suitable | 
cream base. |

Clobetasol Cream contains not less than 90.0 per cent and not | 
more than 115.0 per cent of the stated amount of clobetasol । 
propionate, C25H32C1FO5. 1

Usual strength. 0.05 per cent w/w.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254..
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CLOBETASOL OINTMENTIP 2Q2?

Mobilephase. & m*xture 5 volumes of ethanol, 10 volumes 
‘ i acetone and 100 volumes of dichloromethane.

Test solution. Transfer a quantity of the eream containing 
0 75 mg of Clobetasol Propionate to a 25-ml centrifuge tube, 
add 10 ml of methanol and heat in a water-bath at 60° for 
4 minutes. Remove from the water-bath and shake vigorously. 
Repeat the heating and shaking, cool to room temperature, 
add 3 5 ml abater and mix. Centrifuge for 10 minutes. Transfer 
10 ml ofthe clear supernatant liquid to a 100-ml separating 
tunnel, add 1 g of sodium chloride and 10 ml of water and mix. 
Add 5 ml of dichloromethane and shake for 1 minute; 
Evaporate the dichloromethane layer to dryness in a current 
of nitrogen with, gentle heating and dissolve the residue in 
0.5 ml of dichloromethane.

Reference solution (a). A 0.05 per cent w/v solution of 
clobetasol propionate IPRS in dichloromethane.

Reference solution (b).A. mixture of equal volumes of the test 
solution andreference solution (a).

Apply to the plate 10 pl of each solution. After removal ofthe 
plate, dry in air and examine under ultraviolet light at 254 nm. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The principal spot in the 
chromatogram obtained with reference solution (b) appears 
as a single compact spot

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (a) corresponds to the peak in the 
chromatogram obtained with the reference solution, .

Other tests. Comply with the tests stated under Creams.

Assay. Determine by liquid chromatography (24.14).

CAUTION —Prepare the test solutions with full facial 
protection and wearing heat-resistant gloves. 1

Test solution (a). Disperse a quantity of the cream containing 
1 mg of Clobetasol Propionate in 10 ml of ethanol, stopper 
firmly using a plastic stopper,. heat on a water-bath with 
intermittent shaking until the cream is completely dispersed. 
Cool the contents in ice for 30 minutes, centrifuge and dilute 
5 ml ofthe supernatant liquid to 10 ml with ethanol.

Test solution (b). Prepare in the same manner as test solution 
(a), but add 5 ml of a 0.04 per cent w/v solution of 
beclometasone dipropionate IPRS in ethanol and 5 ml of 
ethanol,

Reference solution. A solution containing 0.005 per cent w/v 
of clobetasol propionate IPRS and 0.01 per cent w/v of 
beclometasone dipropionate IPRS (internal standard) in 
ethanol.
Chromatographic system

' a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 60°,
- mobile phase: a mixture of 45 volumes of ethanol and 

55 volumes of water,
- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution, test solution (a) and (b).

Calculate the content of C25H32C1FO5 in the cream.

Storage. Store at a temperature not exceeding 30°.

Clobetasol Ointment
Clobetasol Propionate Ointment

Clobetasol Ointment contains Clobetasol Propionate in a 
suitable base.

Clobetasol Ointment contains not less than 90.0 per cent and 
not more than 115.0 per cent w/w of clobetasol propionate, 
C25H32CIFO5.

Usual strength. 0.05 per cent w/w.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 5 volumes of ethanol, 10 volumes 
of acetone and 100 volumes of dichloromethane.

Test solution. Disperse a quantity of ointment containing 
0.5 mg of Clobetasol Propionate to a 25-ml centrifuge tube, 
add 10 ml of methanol and heat in a water-bath at 70° for 
4 minutes. Remove from the water- bath and shake vigorously. 
Repeat the heating and shaking, cool in ice for 5 minutes and 
centrifuge for 10 minutes. Transfer 5 ml ofthe clear supernatant 
liquid to a suitable vial, evaporate to dryness in a current of 
nitrogen and . dissolve the residue in 0.5 ml of 
dichloromethane.

Reference solution (a). A 0.05 per cent w/v solution of 
clobetasolpropionate IPRS in dichloromethane.

Reference solution (b). A mixture of equal volumes ofthe test 
solution and reference solution (a).

Apply to the plate 10 pl of each solution. After removal of the 
plate, dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with reference solution (a). The principal spot in the 
chromatogram obtained with reference solution (b) appears 
as a single compact spot.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a).
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CLOBETASOL OINTMENT 3’2022

Tests
Other tests. Comply with the tests stated under. Ointments.
Assay. Determine by liquid chromatography (2:4.14). .
CA UTION-Prepare the solutions with fullfacial protection 
and wearing heat-resistant gloves.
Test solution. Disperse a quantity ofthe ointment containing 
1 mg of clobetasol Propionate with 10 ml of ethanol, stopper 
firmly using a plastic stopper, heat on a water-bath with 
intermittent shaking. Cool the contents in ice for 
30 minutes, centrifuge and dilute 5 ml of the supernatant liquid 
to 10 ml with ethanol.
Reference solution (a). A solution containing 0.005 per cent 
w/v of clobetasol propionate IPRS and 0.01 per cent w/y of 
beclometasone dipropionate IPRS (internal standard) in 
ethanol. ' ■ ■■ •
Reference solution (b). Disperse a quantity of the ointment 
containing 1 mg of clobetasol Propionate with 5 ml of 0.04 per 
cent w/v solution of beclometasone dipropionate IPRS in 
ethanol and 5 ml of ethanol, heat on a water-bath with 
intermittent shaking. Cool the contents in ice for 30 minutes, 
centrifuge and dilute 5 ml of the supernatant liquid to 10 ml 
with ethanol.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 60°,
- mobile phase: a mixture of 45 volumes of ethanol and 55 

volumes of water,
- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm, 
- injection volume: 20 pl.

Inject reference solution (a), (b) and the test solution.. 
Calculate the content of C25H32C1FO5 in the ointment. .. . j

Storage. Store at a temperature not exceeding 30°.

Clobetasone Butyrate

1916

Clobetasone Butyrate is (160)-21-chloro-9-fluoro-lfj. 
methylpregna-1,4-dien—3,11,20-trione-17-butyrate.

Clobetasone Butyrate contains not less than 97.0 per cent 
and hot more than 102.0 per cent of C26H32C1FO5, calculated 
on the dried basis.

Category. Glucocorticoid. . ..

Description. A white to off-white powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with that obtained with clobetasone 
butyrate IPRS or with the reference spectrum of clobetasone 
butyrate.

Tests
Specific optical rotation (2.4.22). + 131.0° .to + 138.0°, 
determined in a 1.0 per cent w/v solution in ethanol (95 per 
cent).

Related substances. Determine by liquid chromatography 
(2.4.14). .' '

NOTE— Prepare the solutions immediately before use.

Solvent mixture: A mixture of 0.1 volume of anhydrousformic 
acid, 43 volumes oi acetonitrile and 57 volumes of water.
Test solution. Dissolve 65 mg of the substance under 
examination in 5 ml of acetonitrile and dilute to 25.0 ml with 
the solvent mixture. :
Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the solvent mixture.
Reference, solution (b). Dilute 1,0 ml of the solution to 
10,0.0 ml withthe solvent mixture. .
Chromatographic system ,

- a stainless steel column 15 cm x 4.6 mm, packed with 
endcapped octadecylsilahe bonded to porous silica 
(3.5 pm), '

- column temperature: 40°,
- mobile phase: A. a mixture of 0.1 volume of anhydrous 

formic acid and 99.9 volumes of water,
B: a mixture of 0.1 volume of anhydrous 

formic acidan&99.9 volumes of acetonitrile,
— a gradient programme, using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 241 nm,
- injection volume: 10 pl,

Time ; Mobile phase A Mobile phase B
(in min.) (per cen v/v) . . (per cent v/v)

0 57 43
3 57 ;■ 43

26 43 - 57
30 57 • 43
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The relative retention time with reference to clobetasone 
,t{.ate (Retention time: about 14 minutes) for clobetasone 

'tn urity F (16a-methyl clobetasone butyrate) is about 0.9.

'ect reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
(he tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
io the chromatogram obtained with reference solution (b) 
(0 1 per cent) and the sum of areas of all the secondary peaks 
is not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(0 5 percent). Ignore any peak with an area less than 0'5 times 
the area ofthe principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1-0 g by drying in an oven at 105°.

Assay. Dissolve 20 mg in ethanol (95 per cent) and dilute to 
100.0 ml with the same solvent Dilute 5.0 ml of the solution to 
50.0 ml with ethanol (95 per cent).,Measure the absorbance 
at the absorption maximum at 235 nm (2.4.7). Calculate the 
content of C26H32C1FO5, taking 327 as.the specific absorbance 
at235nm.

Storage. Store protected from light.

Clobetasone Cream
Clobetasone Butyrate Cream

Clobetasone Cream contains clobetasone butyrate in a suitable 
cream base.

Clobetasone Cream contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
clobetasone butyrate, C26H32C1FO5.

Usual strength. 0.05 per cent w/w.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
toe plate with silica gel GF254.

Mobilephase. A mixture of 5 volumes of ethanol, 10 volumes 
of acetone and 100 volumes ofchloroform.
lest solution. Disperse a quantity of the cream containing 
0.5 mg of Clobetasone Butyrate in a mixture of 5 volumes of 
ethanol (80 per cent) and 10 volumes of n-hexane, taking 
15 ml of the solvent mixture for each g of cream. Shake the 
fixture, allow to separate, filter the aqueous layer and'a'dd 
1 ml of water for every 10 ml of n-hexane used. Cool, the 
solution in ice for 30 minutes, centrifuge, filter the supernatant 

liquid and dilute with 10 ml of water for every 10 ml of 
n-hexane used. Add 1 g efi sodium chloride for every 10 ml of 
water used and extract with 5 ml of chloroform for every 10 ml 
of water used. Evaporate the chloroform layer to dryness in a 
current of dry nitrogen with gentle heating and dissolve the 
residue in 0.5 ml of chloroform.

Reference solution (a). A 0.1 per cent w/v of clobetasone 
butyrate IPRS in chloroform.

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a).

Apply to the plate 10 pl of each solution. After removal ofthe 
plate, allow it to dry in air and examine under ultraviolet light 
at 254 nm. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with reference solution (a). The principal spot in the 
chromatogram obtained with reference solution (b) appears 
as a single compact spot.

B. In the Assay, the chromatogram obtained with test solution 
(a) corresponds to the principal peak in the chromatogram 
obtained with the reference solution.

Tests

Other tests. Comply with the tests stated under Creams.
Assay. Determine by liquid chromatography (2.4.14);
CAUTION — Prepare, the test solutions with full facial 
protection and wearing heat-resistant gloves.

Test solution (a). Add 10 ml of ethanol to a quantity ofthe 
cream containing I mg of Clobetasone Butyrate. Stopper firmly 
using a plastic stopper and heat bn a water-bath with 
intermittent shaking until the cream is completely dispersed: 
Cool the contents in ice for 30 minutes, centrifuge. Dilute 5 ml 
of the supernatant liquid to 10 ml with ethanol: '

Test solution (b). Prepare in the same manner as test solution 
(a) but adding 5 ml of ethanol and 5 ml of a 0.014 per cent w/v 
solution of the internal standard in ethanol.
Reference solution. A solution containing 0.005 per cent w/v 
of clobetasone butyrate IPRS and 0.0035 per cent w/v of 
clobetasol propionate IPRS (internal standard) in ethanol.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 60°,
- mobile phase: a mixture of 40 vblumes of ethanol and 

60 volumes of water,
- flow rate: 2 ml per minute,. . .
- spectrophotometer set at 241 nm,
- injection volume: 20 pl.

Calculate the content of C26H32C1FO5 in the cream.
Storage. Store at a temperature not exceeding 30°.
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CLOFAZIMINE

Clofazimine

C27H22C12N4 Mol. Wt. 473.4

Clofazimine is 3-(4-chloroanilino)- 10-(4-chlorophenyl)- 
2,10-dihydro-2-(isopropylimino)phenazine.

Clofazimine contains not less than 98.5 per cent and not more 
than 101.5 per cent of Cf: l l ^C'I CN ,, calculated on the dried 
basis.

Category. Antibacterial (antileprotic).

Description. Dark red crystals or a reddish-brown, fine powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clofazimine 
IPRS or with the reference spectrum of clofazimine.

B. When examined in the range 230 nm to 600 nm, a 0.0005 per 
cent ,w/v solution in 0.01 M. methanolic hydrochloric acid 
shows absorption maxima, at about 283 nm and 487 nm; 
absorbance at about 283 nm, about 0.65 and at about 487 nm, 
about 0.32 (2.4.7).

C. Dissolve 2 mg in 3 ml of acetone and add 0.1 ml of 
hydrochloric acid; an intense violet colour is produced. Add 
0.5 ml of 5 Msodium.hydroxide; the colour changes to orange- 
red. . ( ■

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions immediately before use.

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase. Further dilute 1.0 nil ofthe 
solution to 100.0 ml with the mobile phase. - L 

JP2O22

Reference solution (b). A solution containing 0.0005 percent 
w/v, each of, clofazimine IPRS and iminophenazine IPR§\^ 
the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 35 volumes of buffer solution 
prepared by dissolving 2.25 g of sodium lauryl sulphate 
0.85 g of tetrabutylammonium hydrogen sulphate and 
0.885 g of disodium hydrogen phosphate in wafer 
adjusted to pH 3.0 with orthophosphoric acid and dilute 
to 500 ml with water and 65 volumes of acetonitrile

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Name Relative
__________________________ ._______ retention time 

Clofazimine impurity A1_______________________ 0.7

1 (Ar,5-bis(4-chlorophenyl)-3-imino-3,5-dihydrdphenazin-2-aniine},
2(5-(4-chlorophenyl) -3-[( 1 - methyl ethylffmino]-jV-pheny 1-3,5- 
dihydrophenazin-2-amine).

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 2.0 
and the column efficiency of the peak due to clofazimine is not 
less than 3000 theoretical plates.

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of peak corresponding to clofazimine impurity A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (Off per cent) and the area 
of peak corresponding to clofazimine impurity B is not more 
than 3 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent) and the sum of areas of all (he 
secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in1 the chromatogram 
obtained with reference solution (a) (0.05 per cent).
Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.
Loss oh drying (2.4.19). Notmore than 0.5 per cent, determine 

on 1 ;0 g by drying in an oven at 105°-

Clofazimine impurity B2 0.8
Clofazimine (Retention time: about 15 minutes) 1.0 
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ssay Weigh accurately about 0.5 g and dissolve in 20 ml of 
‘ hlorofortn. Add 50 ml of acetone and titrate with 0.1 M 
1 -chloric acid in diox an, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

I ml of 0.1 Mperchloric acid is equivalent to 0.04734 g of 
GtHzAK.

Clofazimine Capsules
Clofazimine Capsules contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
clofazimine, C27H22CI2N4.

Usual strength. 100 mg.

Identification

A. When examined in the range 260 nm to 600 nm (2.4.7), a 
0.0005 per cent w/v solution in a mixture prepared by dissolving 
2.25 g of sodium dodecyl sulphate, 0.85 g of tertbutyl­
ammonium hydrogen sulphate and 0.885 g of disodium 
hydrogen orthophosphate in 500 ml of water, adjusted to pH 
3.0 with orthophophoric acid and 65 volumes of acetonitrile, 
shows two absorbance maximum at 289 nm and 491 nm.

B. To 5 mg of the contents of a capsule add 3 ml of chloroform 
and 1 ml of 2 Mhydrochloric acid', the colour ofthe chloroform 
layer changes to violet. Add 2 ml of 2 M sodium hydroxide', 
the colour changes to brownish-yellow.

Tests

Related substances. Determine by liquid chromatography 
(24.14).

Test solution. Dissolve a quantity of the contents of capsules 
containing 0.5 g of Clofazimine in the mobile phase and dilute 
to 100.0 ml with the mobile phase and filter. Dilute 1.0 ml ofthe 
solution to 100.0 ml with the mobilephase.
Reference solution (a). A 0.0000125 per cent w/v solution of 
iminophenazine IPRS in the mobile phase.
Reference solution (bf A solution containing 0.0005 per cent 
w/v, each of, clofazimine IPRS and iminophenazine IPRS in 
the mobile phase.
Chromatographic system

~ a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm) (Such as 
Nucleosil C8),
mobile phase: a mixture of 35 volumes of buffer solution 
prepared by dissolving 2:25 g of sodium dodecyl 
sulphate, 0.85 g of tetrabutylammonium hydrogen 
sulphate and 0.885 g of disodium hydrogen ortho­
phosphate in 500 nil of water, adjusted to pH 3.0 with 
orthophosphoric acid and 65 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Name Relative
____________________________________ retention time 
Iminophenazine_____________________________ 0.7
Clofazimine (Retention time: about 15 minutes) 1.0

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 2.0 
and the column efficiency of the peak due to clofazimine is not 
less than 3000 theoretical plates.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) 
(0.25 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of 
20 capsules containing about 0.15 g of Clofazimine and dissolve 
in sufficient chloroform to produce 100.0 ml. Filter through a 
chloroform-washed plug of cotton wool. Dilute 5.0. ml ofthe 
clear filtrate to 100.0 ml with chloroform. To 5.0 ml add 5.0 ml of 
0.1 Mmethanolic hydrochloric acid and. sufficient chloroform 
to produce 50.0 ml. Measure the absorbance of the resulting 
solution at the maximum at about 491 nm (2.4.7), using as the 
blank a mixture of 5.0 ml of 0.1 Mmethanolic hydrochloric 
acid and sufficient chloroform to produce 50.0 ml. Calculate 
the content of C27H22CI2N4 taking 650 as the specific 
absorbance at 491 nm.

Storage. Store protected from moisture.

Clomifene Citrate
Clomiphene Citrate

C26H28C1NO,C6H8O7 Moi. Wt. 598.1

Clomifene citrate is a mixture of E- and Z-isomcrs of 2-[4-(2-chIoro- 
1,2-diphenylvinyl)phenoxy]triethylamine dihydrogen citrate.
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Clomifene Citrate contains not less than 98.0 per cent and not 
more than 101.0 per cent of C26H2gClNO,C6H8O7, calculated on 
the anhydrous basis.

Category. Ovulation inducer.

Description. A white or pale yellow, crystalline powder.

Identification
Tests B and C may be omitted if test A is carried out. Test A 
may be omitted if tests B and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6), 
Compare the spectrum with that obtained with clomifene citrate 
IPRS or with the reference spectrum of clomifene citrate.

B. Dissolve about 5 mg in 5 ml of a mixture of 10 volumes of 
acetic anhydride, and . 50 volumes of pyridine and heat in a 
water-bath; a deep red colour is produced.

C. In the test for Related substances, the principal peak in 
the chromatogram obtained with the test solution corresponds 
to the peak in the chromatogram obtained with reference 
solution (a).

Tests
NOTE — In the following tests,, the solutions should be 
protected from light in amber-coloured glassware. Ensure 
minimum exposure of the solutions to daylight until they are 
required for chromatography; ,

Related substances. Determine by liquid chromatography 
(2.4.14) .

Test solution. A 0.125 per cent w/v solution of the substance 
under examination in the mobile phase.

Reference solution (a). A solution containing 0.125 per cent 
w/v of clomifene citrate for performance test IPRS in the 
mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

butylsilane bonded to porous silica (Such as.Vydac C4), 
- mobile phase: mix 400 volumes of acetonitrile with 

600 volumes of water and add 8 ml of diethylamine, 
adjust the pH of the mixture to 6.2 by the addition of 

. about 1 to 2 ml of phosphoric acid taking care to reduce 
progressively the volume of each addition as the required 
pH is approached,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 233 nm,

■ - injection volume: 10 pl.

Equilibrate the column with the mobile phase at a flow rate of 
1.2 ml per minute for about one hour. ' "

Inject reference solution (a). Continue the chroma to grant,, 
for twice the retention time ofthe principal peak. Measure the 
height (A) above the baseline of the .peak due to clorrtifene 
impurity A and the height (B) above the baseline of the low^ 
point of the curve separating this peak from the peak due to 
clomifene. The test is not valid unless A is greater than 
15 times B and the chromatogram obtained resembles the 
reference chromatogram. If necessary, adjust the concentration 
of acetonitrile in the mobile phase.

Inject reference solution (b) and the test solution. Continue 
the chromatography for four times the retention time ofthe 
principal peak. In the chromatogram obtained with the test 
solution the area of any peak due to 2-[4-( 1,2-diphenyIvinyl) 
phenoxy]triethyl amine is not greater than that of the principal 
peak in the chromatogram obtained with reference solution 
(b) (2.0 per cent) and the area of any other secondary peak is 
not greater than half the area of the principal peak in the 
chromatogram1 obtained with reference solution (b) (1.0 per 
cent); the sum of the areas of any secondary peaks is not 
greater than 1.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(2.5 per cent). Ignore any peak with a retention time relative to the 
clomifene peak of 0.2 or less and any peak with an area less 
than 0.025 times the area ■ of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). . . '

Z-isomer. 30 tb 50 per cent.

Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 25 ml of 0.1 Mhydrochloric acid, add 5 ml of 
1 M sodium hydroxide and shake with three quantities, each 
of 25 ml, of ethanol-free chloroform..Wash the combined 
extracts with 10 ml ol.water, .dry over anhydrous sodium 
sulphate and dilute to 100.0 ml. with ethanol-free chloroform 
To 20.0 ml of the solution add 0.1 ml of triethylamine and 
dilute to 100,0 ml with hexane.

Reference solution. Dissolve 25 mg of clomifene citrate IPRS 
in 25 ml of 0.1 M hydrochloric acid, add 5 ml of 1 M sodium 
hydroxide and shake with three quantities, each of 25 ml, of 
ethanol-free chloroform. Wash the combined extracts with 
10 ml of water, dry over anhydrous sodium sulphate and dilute 
to 100.0 ml with ethanol-free chloroform. To 20.0 ml of 
solution add 0.1 ml of triethylamine and dilute to 100.0 ml with 
hexane.

Chromatographic system
— a stainless steel column 30 cm x 4 mm, packed with porous 

silica particles (10 pm) (Such as Parasol),
, — mobile phase: a mixture^ of 1. volume of triethylamine 

200 volumes . of ethanol-free chloroform 
800 volumes of hexane,
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flow rate: 2 ml per minute, '
spectrophotometer set at 302 nm, 
injection volume : 50 til.

Equilibrate the column with the mobile phase for about 

2 hours:
! ect the reference solution. The chromatogram obtained 
-hows a peak due to E-isomer just before a peak due to 
7 isomer. The test is not valid unless the resolution between 
the peaks corresponding to E- and Z-isomers is at least 1.0. If 
accessary, adjust the relative proportions of ethanol-free 
chloroform and hexane in the mobile phase. Measure the area 
ofthe peak due to the Z-isomer in the chromatogram obtained 
with the test solution and the reference solution.

Calculate the content of Z-isomer as a percentage of the total 
clomifene citrate present.

Water (2.3.43). Not more than 1.0 per cent, determined on 
i.og. ■ ' ' . . ' ‘
Assay. Weigh accurately about 0.5 g and dissolve in 50 ml of 
anhydrous acetic acid. Titrate with 0.1 M perchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.05981 g of 
.............................

Clomifene Tablets
Clomifene Citrate Tablets; Clomiphene Citrate Tablets; 
Clomiphene Tablets

Clomifene Tablets contain not less than 92.5 per cent and not 
more than 107,5 per cent of the stated amount of clomifene 
citrate, ^gClNO^eHA.

Usual strengths, 25 mg; 50 mg.

Identification

A. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay' shows absorption maxima at 
about 235 nm and 292 nm.

Dissolve a quantity of the powdered tablets, containing 
5 tug of Clomifene Citrate in 5 ml of a mixture of 10 volumes of 
uce/fc anhydride and 50 volumes of pyridine and heat in a 
water-bath; a deep red colour is produced.

Tests

dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of water,

Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 pm, rejecting the first 1 ml of the filtrate. 
Dilute a suitable volume ofthe filtrate with 0.1 Mhydrochloric 
acid. Measure the absorbance of the resulting solution at the 
maximum at about 232 nm (2.4.7). Calculate the content of 
C26H28C1NO,C6HsO7 in the medium taking 317 as the specific 
absorbance at 232 nm.

Q. Not less than 70 per cent of the stated amount of 
C26H28C1NO,C6H8O7.

Z-isomer. 30 to 50 per cent of the content of clomifene citrate 
as determined in the Assay.

Determine by liquid chromatography (2.4.14)

Test solution. Shake a quantity of the powdered tablets 
containing about 50 mg of Clomifene Citrate with 50 ml of 
0.1 Mhydrochloric acid for 10 minutes and filter. To 25 ml of 
the filtrate add 5 ml of 1Msodium hydroxide and extract with 
three quantities, each of 25 ml, of ethanol-free chloroform. 
Wash the combined extracts with 10 ml of water, dry over 
anhydrous sodium sulphate and add sufficient ethanol-free 
chloroform to produce 100.0 ml. To 20.0 ml of the resulting 
solution add 0.1 ml of triethylamine and sufficient hexane to 
produce 100 ml.

Chromatographic system
- a stainless steel column 30 cmx 4 mm, packed with porous' 

silica particles (10 pm) (Such as Parasol),
- mobile phase: a mixture of ethanol-free chloroform and 

hexane, each containing 0.10 per cent v/v of 
triethylamine, adjusted so that the baseline separation 
is obtained between E- and Z-isomers of clomifene (a 
mixture of 20 volumes of ethanol-free chloroform and 
80 volumes of hexane is suitable),

- flow rate: 2 ml per minute,
- spectrophotometer set at 302 nm,
- injection volume: 5 0 pl.

Stabilise the system by passing about 250 ml of the mobile 
phase.

Inject the test solution. In the chromatogram a peak due to 
the E-isomer precedes that due to the Z-isomer of clomifene. 
The test is not valid unless baseline separation is achieved 
between E- and Z-clomifene and the column efficiency is 
greater than 10,000 theoretical plates per metre determine using 
the peak due to E-isomer.

Calculate the percentage of Z-isomer from the expression 
100A7/( 1.08 Ae+Az) where Az and AE are the areas of the peaks 
due. to the Z- and E-isomers respectively.

Other tests. Comply with the tests stated under Tablets.

1921

https://nhathuocngocanh.com/
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Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 50 mg of Clomifene Citrate, shake 
for 30 minutes with 70 ml of 0.1 Mhydrochloric acid prepared 
in a 30 per cent v/v solution of 2-propanol (instead of water 
normally used for the purpose as solvent), dilute to 100.0 iril 
with the propanolic hydrochloric acid and filter. Dissolve 
5.0 ml of the filtrate to 100.0 ml with 0.1 Mhydrochloric acid 
and measure the absorbance of the resulting solution at the 
maximum at about 292 nm (2.4.7), using a solution prepared by 
diluting 5 ml of the propanolic hydrochloric acid to 100 ml with 
0.1 Mhydrochloric acid as the blank. Calculate the content of 
C26H28C1NC),C6H8O7 taking 175 as the specific absorbance at 
292 nm.

Clomipramine Hydrochloride

C19HSC1N2,HC1 Mol. Wt 3513

Clomipramine is 3-(3-chloro-10,1 l-dihydro-5//-dibenzo|/?/| 
azepin-5 -yl)-Y, A-dimethylpropan-1 -amine hydrochloride.

Clomipramine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of C19H23C1N2,HC1, 
calculated on the dried basis.

Category. Antidepressant.

Description. A white or slightly yellow, crystalline powder, 
slightly hygroscopic.

Identification
Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clomipramine 
hydrochloride IPRS or with the reference spectrum of 
clomipramine hydrochloride.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobilephase. A mixture of 5 volumes ammonia, 25 volumes 
of acetone and 75 volumes of ethyl acetate.

Test solution. Dissolve 20 mg of the substance under 
examination in 10.0 ml of methanol.

1922 MmMHB

Reference solution. A 0.2 per cent w/v solution of 
clomipramine hydrochloride IPRS in methanol.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air, spray with 0.5 per cent 
solution of potassium dichromate in a 20 per cent solution of 
sulphuric acid. The principal spot in the chromatogram 
obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with the reference solution

C. Dissolve about 5 mg in 2 ml of nitric acid. An intense blue 
colour develops.

D. Dissolve about 50 mg in 5 ml of water and add 1 ml of dilute 
ammonia. Allow to stand for 5 minutes and filter. Acidify the 
filtrate with dilute nitric acid. The solution gives reaction (A) 
ofchlorides(2.3.1).

Tests

Appearance of solution. A10 per cent w/v solution in carbon 
dioxide-free water (Solution A) is clear (2.4.1) and not more 
intensely coloured than reference solution YS3 (2.4.1).

pH (2.4.24). 3.5 to 5.0, determined in solution A.

Related substances. Determine by liquid chromatography 
(2.4.14). ...

Solvent mixture. 25 volumes of mobile phase B and 75 volumes 
of mobile phase A.

Test solution. Dissolve 20 mg of the substance under 
examination in 10.0 ml of solvent mixture.

Reference solution (a). A 0.2 per cent w/v solution of 
clomipramine hydrochloride IPRS in solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) to 
100.0 ml with solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

cyanopropylsilyl silica (5 pm),
- mobile phase: A. 1.2 g of sodium dihydrogen phosphale 

in water, add 1.1 ml of nonylamine, adjusted to pH 3.0 with 
phosphoric.acid and dilute to 1000 ml with water,

B. acetonitrile, ■
— a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 75 25

10 65 35
32 65 35
44 75 25
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* t reference solution (a). Test is not valid unless the column 
Efficiency is not ’ess ^ian 2000 theoretical plates and the tailing 

factor is not more than 2.0.

ect reference solution (b) and the test solution. In the 
■liroinatogram obtained with the test solution, the area of any 
• ’condary peak is not more than 0.5 times the area of the peak 
in the chromatogram obtained with reference solution (b) 
(0 5 per cent) and the sum of areas of al 1 the secondary peaks is 
not more than the area ofthe peak in the chromatogram obtained 
with the reference solution (b) (1.0 per cent).

Heavy metals (2.3.13). 2 gcomplies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash,(2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.25 g, dissolve in 50.0 ml of 
ethanol and add 5.0 ml of 0.01 Mhydrochloric acid. Titrate 
with 0.1 M sodium hydroxide. Determine the end-point 
potentiometrically (2.4.25).

I ml of 0:1 Msodium hydroxide is equivalent to 0.03513 g of
cwh24ci2n2.
Storage. Store protected from light and moisture.

Clomipramine Capsules
Clomipramine Hydrochloride Capsules
Clomipramine Capsules contain Clomipramine Hydrochloride.
Clomipramine Capsules contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
clomipramine hydrochloride, CI9H23C1N2,HC1.

Usual strengths. 25 mg; 75 mg; 100 mg.

Identification

Triturate a quantity of the contents of the capsules containing 
035 g of Clomipramine Hydrochloride with 10 ml ofchloroform, 
filter and evaporate the filtrate to dryness. The residue complies 
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clomipramine 
hydrochloride IPRS or with the reference spectrum of 
clomipramine hydrochloride.

Tests

dissolution (2.5.2).
APparatusNo.2(Paddle),
podium. 500 ml of 0.1 Mhydrochloric acid, 

Peed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtrate suitably diluted with the medium, 
if necessary, at the maximum at about 252 nm (2.4.7). Calculate 
the content of C^^CIN^HC! in the medium from the 
absorbance obtained from a solution of known concentration 
of clomipramine hydrochloride IPRS in the dissolution 
medium.

Q. Not less than 80 per cent of the stated amount of 
CI9H23C1N2,HC1.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the mixed contents of 
20 capsules containing 20 mg of Clomipramine Hydrochloride 
with 5 ml of mobile phase A with the aid of ultrasound for 
15 minutes, dilute to 10.0 ml with the same solvent and filter.

Reference solution (a). A 0.2 per cent w/v solution of 
clomipramine hydrochloride IPRS in mobile phase A.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

cyanopropylsilyl silica (5 pm) (Such as Hypersil BDS 
CN),

- mobile phase: A. a mixture of 75 volumes of solution 
prepared by dissolving 1.2 g of sodium dihydrogen 
orthophosphate in 950 ml of water, add 1.1 ml of 
nonylamine, adjusted to pH 3.0 with orthophosphoric 
acid and add sufficient water to produce 1000 ml 
(solution A) and 25 volumes of acetonitrile,

B. a mixture of 65 volumes of solution A 
and 35 volumes of acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,

- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v).

0 75 25
10 65 35
32 65 35
44 75 25
50 75 25

Inject reference solution (a). Test is not valid unless the column 
efficiency is not less than 2000 theoretical plates and the tailing 
factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not. more than 0.5 times the area ofthe peak 
in the chromatogram obtained with reference solution (b) 
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(0.5 per cent) and the sum of areas of all the secondary peaks 
is riot more than the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent).

Other test. Comply with the tests stated under Capsules.

Assay. Shake a quantity ofthe mixed contents of 20 capsules 
containing 50 mg of Clomipramine Hydrochloride with 200 ml 
of 0.1M hydrochloric acid for 1 hour, dilute to 250 ml with 
0.1 M hydrochloric acid and filter. Dilute 15 ml of the filtrate 
to 100 ml with 0. IM hydrochloric acid. Measure the 
absorbance of the resulting solution at 252 nm, (2.4.7). 
Calculate the content of Ci9H23ClN2,HCl, taking 226 as specific 
absorbance at the maximum at 252 nm.

Clonazepam

C15H10ClN3O3 ' Mol. Wt. 315.7

Clonazepam is 5-(2-chlorophenyl)-7-nitro-l,3-dihydro- 
1H-1,4-benzodiazepin-2-one.

Clonazepam contains not less than 99.0 per cent arid not more 
than 101.0 per cent of Ci5Hi0C1N3O3, calculated on the dried 
basis.
Category. Anticonvulsant.
Description. A slightly yellowish, crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clonazepam IPRS 
or with the reference spectrum of clonazepam

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). . .

Solvent mixture. 10 volumes of tetrahydrofuran, 42 volumes of 
methanol and 48 volumes of -water: y ,

Test solution. Dissolve 0.05 g of the substance under 
examination in 10 ml of methanol and dilute.to 100 ml with the 
solventmixture.. .. . . f -

Reference solution (d). Dissolve 25 mg of clonazepam IPRS in 
5 ml of methanol and dilute to 50 ml with the solvent mixture.

................. .. ......... ................ ..................... .............. .........

Reference solution (b). Dilute 1. 
to 100.0ml with solventmixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm packed with 
octylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 10 volumes of tetra, 
hydrofuran, 42 volumes of. methanol and 
48 volumes of a 0.66 per cent solution of ammonium 
phosphate previously adjusted to pH 8.0 with, a 4 per 
cent w/v of sodium hydroxide or orthophosphoric acid 

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injectionvolume: 10 pl.

Inject reference solution (a). Test is not valid unless the column 
efficiency is not less than 2000 theoretical plates and the tailing 
factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area ofanv 
secondary peak is not more than 0.5 times the area ofthe peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in an oven at 105° for 4 hours..

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 10 volumes of tetrahydrofuran, 42 volumes 
of methanol and 48 volumes of water.

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute'to 100.0 ml with 
the solvent mixture.

Reference solution. A0.01 per cent w/v solution of clonazepam 
IPRS in the solvent mixture.
Use the chromatographic system as described under Related 
substances with injection volume 50 pl. '
Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more.than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C t SH (0ClN3O3.

Storage. Store protected from light.

0 ml ofreference solution^

Clonazepam Injection
Clonazepam Injection is a sterile solution of Clonazepam, 
prepared immediately .before use by diluting Sterile
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Clonazepam Concentrate 
accordance with the manufi

i?2022

with Water for Injections in 
cturer’s instructions.

The injection is constituted by dissolving the contents of the 
- >aled container in the requisite amount of sterile Water for 
Ejections, immediately before use.

The injection complies with the requirements stated under 
parenteral Preparations (Injections).

Sterile Clonazepam Concentrate

Sterile Clonazepam Concentrate is a sterile solution of 
clonazepam in a suitable solvent.

The concentrate complies with the requirements of 
Concentrate for Injections stated under Parenteral 
Preparations and with the following requirements.

Sterile Clonazepam Concentrate contains not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
clonazepam, C15Hl0ClN3O3.

Description. A clear, colourless or slightly greenish yellow 
solution.

Identification

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254,

Mobile phase. A mixture of 2 volumes of strong ammonia 
solution, 15 volumes of n-heptane, 30. volumes of 
nitromethane and 60 volumes of ether.

Test solution.Dilute a volume of the injection containing 3 mg 
of Clonazepam in a stoppered tube with an equal volume of 
water, shake with 1 ml of chloroform, allow to separate and 
use the chloroform layer.

Reference solution: Dissolve 3 mg of clonazepam IPRS in 
1 (ri chloroform.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 10 cm. After development, dry the plate in a 
current of cold air, spray with 2 M sodium- hydroxide, and heat 
at 120° for 15 minutes. The principal spot in the chromatogram 
obtained with test solution corresponds to that in the 
chromatogram obtained with reference solution.

CLONAZEPAM TABLETS

Test solution. Dilute, if necessary, a volume of the solution 
containing 10 mg of Clonazepam to 20 ml with water and extract 
with three 3 ml quantities of chloroform: Wash each chloroform 
extract separately with the same 10 ml volume of water, 
combine the extracts and add sufficient chloroform to produce 
10ml.

Reference solution (a). A 0.0005 per cent w/v solution of 2- 
amino-2 '-chloro~5-nitrobenzophenone IPRS (nitrobenzo­
phenone) in chloroform.

Reference solution (b). A 0.0002 per cent w/v solution of 2- 
amino-2 ’-chloro-5-nitrobenzophenone IPRS (nitrobenzo­
phenone) in chloroform.

Reference solution (c). A 0.0002 per cent w/v of 3-amino-4- 
(2-chlorophenyl)-6-nitroquinolin-2~one IPRS (carbostyril) 
in chloroform.

Apply to the plate 50 pl of each solution. After development, 
dry the plate in a current of cold air. For the second 
development use a mixture of 10 volumes of ether and 90 
volumes of nitromethane. After development, dry the plate, 
heat at a pressure of 2 kPa at 120° for 3 hours, allow to cool 
and spray with a 10 per cent w/v solution of zinc chloride in 
0.1 M hydrochloric acid. Dry the plate in air and examine in 
visual light. Any spots in the chromatogram obtained with 
test solution corresponding to the nitrobenzophenone and 
carbostyril impurities are not more intense than the spots in 
the chromatograms obtained with reference solution (b) and 
(c) respectively (0.2 per cent). Any other secondary spot in 
the chromatogram obtained with test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (0.5 per cent).

Assay. Protect the solutions from light throughout the assay.

To a volume of injection containing 20 mg of Clonazepam, 
dilute to 100.0 ml with propan-2-ol. Dilute 10.0 ml of the 
solution to 100.0 ml wiOapropan-2-ol. Measure the absorbance 
of the resulting solution at the maximum at 310 nm (2.4.7). 
Calculate the content of C|5H10ClN3O3 taking 364 as the specific 
absorbance at 310 nm.

Storage. Store protected from light.

Labelling. The label states (1) ‘Sterile Clonazepam 
Concentrate’;. (2) that the diluted injection is to be given by 
intravenous injection.

Tests

PH (2.4.24). 3.4 to 4.3.

Related substances. Detennine by thin-layer chromatography
■4-17), coating the plate with silica gelG.

Mobile phase. A mixture of 20 volumes of chloroform and 80 
v°luraes of ether. .. ...

Clonazepam Tablets
Clonazepam Tablets contain not .less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
clonazepam, C15Hl0ClN3O3.

Usual strengths. 0.5 mg; 1 mg; 2 mg.
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Identification

A. To an amount of the finely powdered tablets containing 
about 10 mg of Clonazepam in a small separator add 25 ml of 
water, shake for 2 minutes, and extract with two quantities, 
each of 40 ml, of chloroform. Pass the extracts through 
anhydrous sodium sulphate, combine them, and evaporate to 
dryness at room temperature with the aid of a stream of 
nitrogen; the residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clonazepam 
IPRS or with the reference spectrum of clonazepam.

B. In the Assay, the chromatogram obtained with the test 
solution corresponds to the chromatogram obtained with the 
reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of degassed water,
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter, discarding 
about 10 ml of the filtrate.

Determine by liquid chromatography (2.4.14).

Test solution. The filtrate obtained as given above.

Reference solution. A 0.005 per cent w/v solution of 
clonazepam IPRS in methanol. Dilute suitably with the 
dissolution medium to produce a solution with a known 
concentration similar to the expected concentration of the 
test solution.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 40 volumes of water, 30 

volumes of methanol and 30 volumes of acetonitrile,
- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Q. Not less than 70 per cent of the stated amount of
c15h10cin3o3.
Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A mixture of 10 volumes of tetrahydrofuran, 
42 volumes of methanol and 48 volumes of water:

Test solution. Weigh and powder 20 tablets. Disperse a quantjb, 
of the powder containing 10 mg of Clonazepam, dissolve in 75 
ml ofthe solvent mixture and dilute to 100.0 ml with the solves 
mixture and filter.

Reference solution (a). Dissolve 25 mg of clonazepam IPR^ 
150 ml of the solvent mixture and dilute to 250.0 ml with in­
solvent mixture.

Reference solution (b). Dilute 1.0 ml of the reference solution 
(a) to 100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture, of 10 volumes of 

tetrahydrofuran, 42 volumes of methanol and 48 
volumes of a 0.66 per cent w/v solution of ammonium 
phosphate, adjusted to pH 8.0 with 4 per cent w/v 
solution of sodium hydroxide or orthophosphoric acid.

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 50 pl.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent) and the sum of areas of all secondary peaks is not more 
than twice the area of the peak in the chromatogram obtained 
with the reference solution (b) (2.0 per cent). Ignore any peaks 
with an area 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).

Uniformity of content. Complies with the test stated under 
Tablets.
Determine by liquid chromatography (2.4,14), as described 
under Assay.

Test solution. To one tablet add 5 ml of the solvent mixture, 
disperse with the aid of ultrasound for 10 minutes, dilute, if 
necessary, with sufficient ofthe solvent mixture to produce a 
solution containing 0.01 per cent of Clonazepam and filter.

Calculate the content of C13Hi0C1N3O3 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).
Solvent mixture. A mixture of 10 volumes of tetrahydrofi^ 
42 volumes of methanol and 48 volumes of water.

' Test solution. Weigh and po wder 20 tablets. Disperse a quantit) 
ofthe powder containing 10 mg of Clonazepam, dissolve in ”7-
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। ofthe solvent mixture and dilute to 100.0 ml with the solvent 
mixture and filter.

j? ference solution. Dissolve 25 mg of clonazepam IPRS in 
150 ml ofthe solvent mixture and dilute to 250.0 ml with the 
solvent mixture.
Chromatographic system

a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 10 volumes of 
tetrahydrofuran, 42 volumes of methanol and 48 
volumes of a 0.66 per cent w/v solution of ammonium 
phosphate, adjusted to pH 8.0 with 4 per cent w/v 
solution oi sodium hydroxide or orthophosphoric acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
_ injectionvolume:50pl.

Inject the. reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than2.0 per cent

Inject the reference solution and the test solution. .

Calculate the content ofC15Hi0ClN3O3 in the tablets.

Storage. Store protected from moisture.

Clonidine Hydrochloride

C9H9C12N3,HC1 Mol. Wt. 266.6

Clonidine Hydrochloride is 2-[(2,6-dichlorophenyl)imino]- 
itnidazolidine hydrochloride.

Clonidine Hydrochloride contains not less than 98.5 per cent 
and not more than 101.0 per cent of C9H9C12N3,HC1, calculated 
on the dried basis.

Category. Antihypertensive.

Description. A white or almost white, crystalline powder.

Identification

may be omitted if tests B and C are carried out. Test B may 
he omitted if tests A and C are carried out.

A- Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clonidine 
tydrochloride IPRS or with the reference spectrum of clonidine 
Mrochloride. .

B. When examined in the range 230 nm to 600 nm, a 0.03 per cent 
w/v solution in 0.01 M hydrochloric acid shows absorption 
maxima, at about 272 nm and 279 nm and an inflection at about 
265 nm (2.4.7)

C. It gives reaction (A) of chlorides (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more intensely 
coloured than reference solution YS7 (2.4.1).

pH (2.4.24). 4.0 to 5.0, determined in a 5.0 percent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase A and dilute to 50.0 ml with mobile 
phase A.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. Dilute 1.0 ml of the solution to 
10.0 ml with mobile phase A.

Reference solution (b). Dissolve 5 mg of clonidine impurity 
B IPRS (l-acetyl-2-[(2,6-dichlorophenyl)amino]-4,5- 
dihydro-lH-imidazole IPRS) in 2 ml of acetonitrile and dilute 
to 5.0 ml with mobile phase A. To 1.0 ml of the solution, add 
1.0 ml of the test solution and dilute to 10.0 ml with mobile 
phase A.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

propylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: A. dissolve 4 g ofpotassium dihydrogen 

phosphate in 1000 ml of water, adjusted to pH 4.0 with 
orthophosphoric acid,

B. a mixture of 25 volumes of mobile phase 
A and 75 volumes of acetonitrile, .

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 5 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10
15 30 70

15.1 . 90. 10 .
20 90 10

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to clonidine and 
clonidine impurity B is not less than 5.0.
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Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0. Iper cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined on 
1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.2 g and dissolve in 70 ml of 
ethanol (95 per cent). Titrate with 0.1 M ethanolic sodium 
hydroxide, determining the end-point potentiometrically 
(2.4.25).

1 ml of 0.1 M ethanolic sodium hydroxide is equivalent to 
0.02666 g of QHgCVkHCl.

Clonidine Injection
Clonidine Hydrochloride Inj ection

Clonidine Injection is a sterile solution of Clonidine 
Hydrochloride in Water for Injections.

Clonidine Injection contains not less than 90.0 per cent and. 
not more than 110.0 per cent ofthe stated amount of clonidine 
hydrochloride, C9H9C12N3,HC1.

Usual strength. 150 gg in 1 ml.

Identification
A. Dilute a volume containing 300 gg of Clonidine 
Hydrochloride to 5 ml with 0.01 Mhydrochloric acid. When 
examined in the range 23'0 nm to 360 nrii, the resulting solution 
shows absorption maximal at about 272 nm and 279 nm and an 
inflection at about 265 nm (2.4.7).

B. To a volume containing 150 gg ofClonidine Hydrochloride 
add 1 ml of a 10 per cent w/v solution of ammonium reineckate 
and keep aside for 5 minutes; a'pink precipitate is obtained.

Tests
pH (2.4.24). 4.0 to 7.0.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobilephase. Shake together 50 volumes oi water, 40. volumes 
of 1-butanol and 10 volumes of glacial acetic acid and allow 
the layers to separate. Use the.filtered upperlayer.' . .;j

Ip20ja

Test solution. Add 10 ml of methanol to a volume contaifilIlo 
750 gg of Clonidine Hydrochloride, evaporate to dryness 
dissolve the residue in 0.5 ml of methanol.

Reference solution. Dilute 1 volume of the test solution to 
100 volumes with methanol.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air and spray with modified potassium 
iodobismuthate solution. Allow to dry in air for 1 hour, spray 
again with the same reagent and immediately spray with a 
5 per cent w/v solution of sodium nitrite. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in . the chromatogram obtained 
with the reference solution.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To an accurately measured volume of the injection 
containing 150 gg of Clonidine Hydrochloride add 25 ml of 
citrophosphate buffer pH 7.6, 5 ml bf water, and 1 ml of a 
solution containing 0.15 per cent w/v of bromdthymol blue 
and 0.15 per cent w/v of anhydrous sodium, carbonate. Add 
30 ml of chloroform, shake for 1. minute and centrifuge. To 
15.0 ml ofthe chloroform layer add 10 ml of boric acid solution 
and measure the absorbance of the resulting solution at the 
maximum at about 420 nm (2.4.7), using as the blank a solution 
prepared by diluting 10 ml of boric acid solution to 25.0 ml 
with chloroform. Repeat the operation by adding to 5.0 ml of 
a 0.003 per cent w/v solution of clonidine hydrochloride 
IPRS, previously dried to constant weight at 105°, 20 ml of 
citrophosphate buffer pH 7.6 and completing the procedure 
described above beginning at the words “5 ml of water". 
Calculate the content of C9H9C12N3,HC1 from the absorbance 
obtained using clonidine hydrochloride IPRS in place ofthe 
substance under examination.

Storage. Store in single dose containers.

Clonidine Tablets
Clonidine Hydrochloride Tablets

Clonidine Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of clonidine 
hydrochloride, C9H9C12N3,HC1.

Usual strengths. 25 gg; 100 gg; 300 gg

Identification
To a quantity of the. powdered tablets, containing 50.0 gg °f 
Clonidine Hydrochloride add 30 ml of water and 5 ml of 1 
sodium hydroxide. Swirl gently. and extract with 20 nJ of 
chloroform. Remove the chloroform layer, dry with anhydrous 
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odium sulphate, filter and evaporate the filtrate to dryness. 
Dissolve the residue in 8 ml of 0.01 Mhydrochloric acid. The 
resultin" solution complies with the following tests.

When examined in the range 230 nm to 360 nm, it shows 
absorption maxima at about 272 nm and 279 nm and an inflection 
atabout265nm(2.4.7).

B To 2 ml add 1 ml of a 10 per cent w/v solution of ammonium 
reineckaie and allow to stand for 5 minutes; a pink precipitate 
is produced.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.01 Mhydrochloric acid,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a weighed quantity of clonidine 
hydrochloride IPRS in the dissolution medium and dilute with 
the dissolution medium to obtain a solution having a known 
concentration similar to the test solution.

Use the chromatographic system as described under Assay.

Inject the reference solution.: The test is not valid unless the 
column efficiency is not less than 3500 theoretical plates and 
the relative standard deviation for replicate injections is riot 
more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C9H9C12N3,HC1 in the medium.

Q. Not less than 75 per cent, of the stated amount of 
CACLNjJICI. ■ ' - .

Uniformity of content. Coriiplies with the test stated under 
Tablets.

For tablets containing 300 pg or more of Clonidine 
Hydrochloride-—

To one tablet add 20 ml of citrophosphate buffer  pH 7.6, shake 
L1ntil disintegrated and dilute with citrophosphate buffer pH 

if necessary, to give a solution containing about 
0-0015 per cent w/v. of Clonidine Hydrochloride. To 5 ml ofthe 
supernatant liquid add 1 ml of a solution containing 0.15 per 
cent w/v of bromothymol blue and 0.15 per cent w/v bf 
anhydrous sodium carbonate. Add 10 ml of c/z/ora/dr/??.shakc 
5°r 1 minute and centrifuge. To 5 .ml of the chloroform layer add 
7 boric acid solution and measure the absorbance,of a 
'■“Cm layer of the resulting solution at the maximum at about 

420 nm (2.4.7), using as the blank a mixture of 5 ml of boric acid 
solution and 5 ml of chloroform. Repeat the operation by using 
a solution prepared by diluting 5 ml of a 0.03 per cent w/v 
solution of clonidine hydrochloride IPRS to 100 ml with 
citrophosphate buffer pH 7.6, transferring 5 ml to a separator 
and completing the procedure described above beginning at 
the words “add 1 ml of a solution...”.

Calculate the content of C9IfCLNj.HCl in the tablet from the 
absorbance obtained using clonidine hydrochloride IPRS in 
place of the tablet.

For tablets containing less than 300 pg of Clonidine 
Hydrochloride-—

Use the same procedure but with a concentration of 0.001 per 
cent w/v or 0.0005 per cent w/v of Clonidine Hydrochloride as 
appropriate and with corresponding smaller concentrations 
of clonidine hydrochloride IPRS.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder equivalent to 0.1 mg of clonidine 
hydrochloride to a 100 ml volumetric flask. Add about 60 ml of 
mobile phase, shake by mechanical means for 15-30 min, dilute 
with mobile phase to volume, and mix. Centrifuge a portion of 
the solution to obtain a clear solution.

Reference solution (a). A 0.01 per cent w/v solution of 
clonidine hydrochloride IPRS in mobile phase.

Reference solution (b). Dilute reference solution (a) to obtain 
a solution of0.0001 per cent w/v of clonidine hydrochloride in 
mobilephase.

Reference solution (c). A 0.0012 percent w/v solution of 2,6- 
dichloroaniline in mobile phase.

Reference solution (d). Dilute reference solution (a) and 
reference solution (c) to obtain 0.0002 per cent w/v solution of 
clonidine hydrochloride and 0.00024 per cent w/v solution of 
2,6-dichloroaniline in mobile phase.
Chromatographic system

- a stainless steel column, 15 cm x 4.6 mm, packed with 
deactivated for basic. compounds octylsilane bonded 
to porous silica(5 pm),

- mobile phase: a mixture of 500 volumes of methanol, 
500 volumes, of 0.22 per cent w/v solution of sodium 
octanesulphonate in water and 1 volume of phosphoric 
acid, adjusted to pH 3.0 with 1 M sodium hydroxide.

■ - flow rate: 1.5 mlpef minute,
- spectrophotometer set at 220 nm,
- injection volume: 50 pl.

Inject reference solution (b). The test is not valid unless the 
relative standard deviation of clonidine peak is not more than 
2.0 per cent
iitosoShi Bi ■
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Inject reference solution (d). The relative retention time for 
clonidine and 2,6-dichlroaniline are about 0.5 and 1.0 
respectively. The test is not valid unless the theoretical plate 
is not less than 3500 and the tailing factor of clonidine peak is 
not more than 1.5.

Inject reference solution (b) and the test solution.

Calculate the content of CgH^C^NsjHCl in the tablets.

Clonidine Hydrochloride 
and Chlorthalidone Tablets
Clonidine Hydrochloride and Chlorthalidone Tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of clonidine hydrochloride, C9H9CI2N3,HC1 
and chlorthalidone, CuHuClNaC^S.

Usual strengths. Clonidine Hydrochloride, 0.1 mg and 
Chlorthalidone, 15 mg; Clonidine Hydrochloride, 0.2 mg and 
Chlorthalidone, 15 mg.

Identification

A. Weigh a quantity of powdered tablets containing about 
1 mg of clonidine hydrochloride to a beaker. Add 30 ml of 
water, stir for 5 minutes and pass through a filter of medium 
pore size into a sintered-glass funnel. Transfer the filtrate into 
a separator, add 2.0 ml of 0.1 M sodium hydroxide and extract 
with 10.0 ml of chloroform, collect the chloroform extract in to 
separator. Extract the chloroform layer with 5.0 ml of 0.01M 
hydrochloric acid, collect the acid extract in a beaker. Remove 
any residual chloroform from the acid extract by heating on a 
water-bath.

When examined in the range 200 nm to 400 nm (2.4.7), the test 
solution exhibits maximum and minimum adsorption at the 
same wavelengths with that obtained with clonidine 
hydrochloride IPRS treated in the similar manner.

B. Powder 10 tablets and transfer into a 50 ml beaker. Add 
10 ml of methanol, boil on a water-bath for 5 minutes, and 
filter. Add 20 ml of water to the filtrate, and boil on a water­
bath for 5 minutes. Cool with stirring in ice until crystals forms. 
Filter the crystals and dry at 105° for 1 hour.

On the residue, determine , by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with chlorthalidone IPRS or with the reference 
spectrum of chlorthalidone.

Ci In the Assay, the principal peaks in the chromatogram 
obtained with the test solution correspond to the peaks in the 
chromatogram obtained with reference solution (c).

IP 2021

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Take 20 ml ofthe filtrate into a 25.0 ml volumetric 
flask and dilute with 0.5 per cent w/v solution of monobasic 
ammonium phosphate to volume.

Reference solution (a). A 0.001 per cent w/v solution of 
clonidine hydrochloride IPRS in 0.5 per cent w/v solution of 
monobasic ammonium phosphate.

Reference solution (b). A 0.015 per cent w/v solution of 
chlorthalidone IPRS in methanol.

Reference solution (c). Dilute reference solution (a) and (b) 
with 0.5 per cent w/v solution of monobasic ammonium 
phosphate to obtain a solution having a known concentration 
similar to the test solution.

Use chromatographic system as described under Assay.

Calculate the content of C l4HllCIN2O4S and C9H9C12N3,HC1.

Q. Not less than 50 per cent of the stated amount of 
C14H11CIN2O4S and not less than 80 per cent of the stated 
amount of C9H9C12N3,HC1.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), using the 
chromatographic conditions and the reference solution 
described under Assay.

Test solution. Transfer one tablet to a 100.0 ml volumetric 
flask. Add 10.0 ml of methanol, disperse with the aid of 
ultrasound for 5 minutes, add 50.0 ml buffer solution and 
sonicate for 5 minutes. Allow, to cool and diluted to volume 
with buffer solution. Mix well and centrifuge.

Reference solution (d). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with buffer solution.

V- ;

Inject reference solution (d) and the test solution.

Calculate the content of C9H9C12N3,HC1 in the tablets.

Other tests. Comply with the'tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. A 0.1 per cent w/v solution of monobasic 
ammonium phosphate in water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 15 mg of chlorthalidone to a 1 OO-hJ 
volumetric flask, add 10.0 ml of methanol and sonicate for5
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■ (£.c Add 40.0 ml of buffer solution and sonicate until the niinuico-
solution is free from agglomerates. Allow to cool and dilute to 
volume. Mix and centrifuge.

Reference solution (a). A 0.01 per cent w/v solution of 
clonidine hydrochloride IPRS in methanol.

Reference solution (b). A 0.15 per cent w/v solution of 
chlorthalidone IPRS in methanol.

Reference solution (c). Dilute reference solution (a) and (b) 
with buffer solution to obtain a solution having a known 
concentration similar to the test solution.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm packed with 

octaylsilane chemically bonded to porous silica (5 pm), 
- mobile phase: a mixture of 100 volumes of methanol, 

100 volumes of acetonitrile and 800 volumes of buffer 
solution,

- flow rate: 2 ml per minute,
- spectrophotometer set at 220 nm,
- injectionvolume:20pl.

The relative retention times with respect to chlorthalidone for 
clonidine hydrochloride is about 0.2.

Inject reference solution (c). The test is npt valid unless the 
resolution between the peaks due to clonidine hydrochloride 
and chlorthalidone is not less than 3.0 and the relative standard 
deviation for replicate injections for each of the peaks 
corresponding to clonidine hydrochloride and chlorthalidone 
is not more than 2.0 per cent.

Inject reference solution (c) and the test solution.

Calculate the contents of Ci4HnCIN2O4S and C9I I9C:I9N3.HC1 
in the tablets.

Storage. Store protected from moisture.

Clopidogrel Bisulphate

, h2so4

C16Hl6dNO2S,H2SO4 Mol. Wt. 419.9

Clopidogrel Bisulphate is methyl (S)-a-(o-chlorophenyl)-
6,7-dihydrothieno[3,2-c]pyridine-5-(4/Z)-acetate sulphate.

Clopidogrel Bisulphate contains not less than 97.0 per cent 
2nd not more than 101.5 per cent of Ci6Hi6C1NO2S,H2SO4, 
calculated on the dried basis.

Category. Antithrombotic.

Description. A white to off-white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clopidogrel 
bisulphate IPRS or with the reference spectrum of clopidogrel 
bisulphate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a).

C. Gives reaction Aof sulphates (2.3.1).

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — For all clopidogrel related compounds, the 
concentrations are expressed as bi-sulphate salts. Use bi­
sulphate salt equivalents stated on reference substances 
labels to calculate the concentrations as appropriate.

Test solution. Dissolve 100 mg of the substance under 
examination in 5.0 ml of methanol and dilute to 200.0 ml with 
the mobile phase.

Reference solution. A solution containing 20 pg per ml of 
clopidogrel bisulphate IPRS, 40 pg per ml of (+)-(S)-(o- 
chloro-phenyl)-6,7-dihydrothieno(3,2-c]pyridine-5(4H)- 
acetic acidIPRS (clopidogrel impurity A IPRS), 120 pg per 
ml of methyl(±)-(o)-chlorophenyl)-4,5 dihydrothieno 
(2,3-c)pyridine-6(7H)-acetate, hydrochloride IPRS 
(clopidogrel impurity B IPRS), and 200 pg per ml of methyl 
(-)-(R)-o-chlorophenyl)-6,7 dihydrothieno(3,2-c)pyridine- 
5(4H)-acetate,hydrogen sulphate IPRS (clopidogrel 
impurity C IPRS), in methanol. Dilute 5.0 ml of the solution to 
200.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 min, packed with 

chiral recognition protein, ovomucoid, chemically 
bonded to porous silica (5 pm),

- mobile phase: a mixture of 75 volumes of a buffer solution 
prepared by dissolving 1.3 6 g of potassium phosphate 
in 1000 ml of water and 25 volumes of acetonitrile,

- flow rate: 1 ml per minute, 
spectrophotometer set at 220 nm,

- injection volume: 10 pl.

The relative retention time with respect to clopidogrel, for 
impurity Ais about 0.5, for enantiomers of clopidogrel impurity 
B, about 0.8 and 1.2 and for clopidogrel impurity C,about2.0.

Inject the reference solution. The test is not valid unless the 
resolution between clopidogrel and the first enantiomer of 
clopidogrel impurity B is not less than 2.5.
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Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of the 
peak due to clopidogrel impurity A is not more than the area of 
the corresponding peak in the chromatogram obtained with 
the reference solution (0.2 per cent), the area of the peak due to 
the first enantiomer of clopidogrel impurity B, multiplied with 
correction factor 0.5 is not more than the area of the 
corresponding peak in the chromatogram obtained with the 
reference solution (0.3 per cent) and the area of the peak due 
to clopidogrel impurity C is not more than the area of the 
corresponding peak in the chromatogram obtained with the 
reference solution ( 1.0 per cent), the area of any peak due to 
other impurities is not more than the area of the peak due to 
clopidogrel bisulphate IPRS in the chromatogram obtained with 
the reference solution (0.1 per cent) and the sum of all the 
impurities is not more than 1.5 per cent.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined on 
1.0 g by drying.in an oven at 105° for 2 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 100 mg ofthe substance 
under examination and dissolve in 100.0 ml of methanol. Dilute 
5.0 ml ofthe solution to 50.0 ml with the mobilephase.

Reference solution (a). A 0.1 per cent w/v solution of 
clopidogrel bisulphateIPRS in methanol. Dilute 5.0 ml ofthe 
solution to 50.0 ml with the mobile phase.

Reference solution (b). A solution containing 100 pg per ml of 
clopidogrel bisulphate IPRS and 200 pg per ml of clopidogrel 
impurity B IPRS in methanol. Dilute 5.0 ml ofthe solution to 
50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

chiral recognition protein, ovomucoid, chemically 
bonded to porous silica (5 pm),

- mobile phase: a mixture of 75 volumes of a buffer solution 
prepared by dissolving 1.36 g of monobasic potassium 
phosphate in 1000 ml of water and 25 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Inject reference solution (b). The relative retention times with 
respect to clopidogrel, for enantiomers of clopidogrel impurity B 
are about 0.8 and 1.2 and the resolution between clopidogrel 
and the first enantiomer of clopidogrel impurity B is not less 
than2.5.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is notmore 
than 2.0 per cent.

Inject reference solution (a) and the test solution.

IP 2022

Calculate the content of Ci6Hi6C1NO2S,H2SO4.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Clopidogrel Tablets
Clopidogrel Bisulphate Tablets

Clopidogrel Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
clopidogrel, Ci6Hi6C1NO2S.

Usual strength; 75 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a).

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid,
Speed and time. 50rpmand30minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 240 nm 
(2.4.7). Calculate the content of Ci6Hi6CINO2S in the medium 
from the absorbance obtained from a solution of known 
concentration of clopidogrel prepared by dissolving a suitable 
quantity of clopidogrel bisulphate IPRS in 20 ml of methanol 
and further diluting with the medium.

Q. Not less than 80 per cent of the stated amount of 
C16H]6CINO2S.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 75 mg of Clopidogrel, add 5 ml of 
methanol and dilute to 200.0 ml with the mobile phase. Allow 
to stand for 10 minutes and mix and filter.
Reference solution (a). A solution containing clopidogrel 
bisulphate IPRS equivalent to 40 pg per nil of clopidogrel 
250 pg per. ml. of [(+)-(S)-(o-chlorophenyl)-6,7-dihydrO' 
th ieno(3,2-c]pyridine-5 (4H)-acetic acid] IPRS (clopidogrel 
impurity A IPRS) and 300 pg per ml of lmethyl(-)-(3yCr 
chlorophenyl)-6,7 dihydrothieno(3,2-c)pyridine-5(4H)' 
acetate,hydrogen sulphate]IPRS (clopidogrel impurity C 
IPRS) in methanol. Dilute 5.0 ml of the-solution to 200.0 ml 

with the mobile phase.
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f..ence solution (b). A solution containing clopidogrel 
bistilphat6 IPRS equivalent to 100 jxg per ml of clopidogrel, and 
200 pg Per ml of ?w^yZ<±/(b)-cAZorap/ienyZ)-4,5 dihydro- 

~lhieno(2,3-c)pyridin e- 6(7H)-acetate, hydrogen sulphate] 
IPRS (clopidogrel impurity B IPRS) in methanol. Dilute 5.0 ml 
ofthe solution to 200.0 ml with the mobile phase.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with 
chiral recognition protein, ovomucoid, chemically 
bonded to porous silica (5 pm),
mobile phase: a mixture of 75 volumes of a buffer solution 
prepared by dissolving 1.36 g of potassium phosphate 
in 1000 ml of water and 25 volumes of acetonitrile,

_. flowrate: 1 mlperminute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

The relative retention times with respect to clopidogrel for 
enantiomers of clopidogrel impurity B are about 0.8 and 1,2, for 
clopidogrel impurity Ais about 0.5 and for clopidogrel impurity 
Cisabout2.0. ■

Inject reference solution (b). The resolution between clopidogrel 
and the first enantiomer of clopidogrel impurity B is not less 
than 2.5. Inject reference solution (a). The relative standard 
deviation for replicate injections is not more than 15.0 per cent 
for each peak.

In the chromatogram obtained with the test solution the area 
ofthe peak due to clopidogrerimpurity A is not more than 0.7 
times the area ofthe corresponding peak in the chromatogram 
obtained with reference solution (a) (1.2 per cent), and the area 
of the peak due to clopidogrel impurity C is not more 
than 0.75 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (a) (1.5 per cent), 
the area of any peak due to other impurities is not more than 0.75 
times the area of the peak due to clopidogrel bisulphate IPRS in 
the chromatogram obtained with reference solution (a) (0.2 per 
cent, excluding impurity B) and the sum of all the impurities is not 
more than 2.5 per cent, excluding impurity B.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder, equivalent to 75,mg of clopidogrel, disperse in 
100.0 ml of the methanol. Dilute 5.0 ml of the solution to 
50.0 ml with the methanol and filter.

Reference solution (a). A 0.01 per cent w/v solution of 
elopidogrel bisulphate IPRS in methanol;

Reference solution (b). A solution containing clopidogrel 
Sulphate IPRS equivalent to 100 pg per ml of clopidogrel 

and 200 pg per ml of [methyl(±)-(o)-chlorophenyl)M,5 
^ydro~thieno(2,3-c)pyridine-6(7H)~acetate, hydrogen 

sulphate] IPRS (clopidogrel impurity B IPRS) in methanol. 
Dilute 5 .Omi of the solution to 200.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

chiral recognition protein, ovomucoid, chemically 
bonded to porous silica (5 pm),

- mobile phase: a mixture of 75 volumes of a buffer solution 
prepared by dissolving 1.36 g of monobasic potassium 
phosphate in 1000 ml of water and 25 volumes of 
acetonitrile,

- flow rate: 1 mlperminute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

The relative retention times with respect to clopidogrel, for 
enantiomers of clopidogrel impurity B are about 0.8 and 1.2

Inject reference solution (b). The test is not valid unless the 
resolution between clopidogrel and the first enantiomer of 
clopidogrel impurity B is not less than 2.5.

Inject reference solution.(a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject reference solution (a) and the test solution. ..

Calculate the content of C16Hl6CINO2S in the tablets.

Storage. Store protected from moisture, at a temperature riot 
excccding30°. '

Labelling. The label states the strength in terms of the 
equivalent amount of clopidogrel.

Clopidogrel and Aspirin Tablets
Clopidogrel and Aspirin Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
clopidogrel, Ci6H16C1NO2S and aspirin, C9ILO ;.

Usual strengths. Clopidogrel 300 mg and Aspirin 150 mg; 
Clopidogrel 75 mg and Aspirin 75 mg; Clopidogrel 75 mg arid 
Aspirin 150 mg .

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the peaks, in the 
chromatogram obtained with reference solution (c).

Tests
Dissolution (2.5.2).
For Clopidogrel —
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid,
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Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Dilute the filtrate if necessary, with the 
dissolution medium.

Reference solution. Dissolve a quantity of clopidogrel 
bisulphate IPRS in dissolution medium and dilute with the 
dissolution medium to obtain a solution having a known 
concentration similar to the expected concentration of test 
solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Hypersil BDS,C8),

- mobile phase: a mixture of 3 volumes of 0.05 Msodium 
dihydrogen orthophosphate and 1 volume of acetonitrile., 
adjusted the pH 2.0 with dilute orthophosphoric acid, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 210 nm^
- injection volume: 20 pl.

The elution order of chromatogram is aspirin and clopidogrel 
respectively.

Inject the reference-solution. The test is not valid unless 
the column efficiency is not less than 2000 theoretical 
plates, the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution

Calculate the content of C16H16C1NO2S in the tablet.

1 mg of Ci6HlgClNO6S2 is equivalent to 0.7664 mg of 
C16H16C1NO2S.

Q. Not less than 70 per cent of the stated amount of
C;(>h16cino2s.
For Aspirin —

Apparatus No. 2 (Paddle),

Medium. 900 ml of a buffer solution prepared by dissolving 
2.99 g ofsodium acetate trihydrate containing 1.7 ml of glacial 
acetic acid in 1000 ml of water, adjusted to pH 4.5 with sodium 
hydroxide solution.

Speed and time. 50 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

NOTE — Use freshly prepared reference solution and test 
solution.

Test solution. Dilute the filtrate if necessary, with the 
dissolution medium.

1934

Reference solution. Dissolve, a quantity of aspirin IPRg n, 
dissolution medium and dilute with the dissolution medium^ 
obtain a solution having a known concentration similar to the 
expected concentration of test solution.
Chromatographic system

~ a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm) (Such as 
Hypersil BDS C8),

- mobile phase: a mixture of 3 volumes of 0.05 Msodium 
dihydrogen orthophosphate and 1 volume of acetonitrile 
adjusted the pH 2.0 with dilute orthophosphoric acid

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

The elution order is Aspirin and Clopidogrel.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not .more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C9H8O4 in the tablet.

Q. Not less than 70 per cent of the stated amount of C9H8O4.

Related substances.. Determine by liquid chromatography 
(2.4.14).

For Clopidogrel —

Test solution. Disperse a quantity of the powdered tablet 
containing about 50 mg of clopidogrel in 30 ml of mobile 
phase, with the aid of ultrasound for 15 minutes. Cool and 
dilute to 50.0 ml with the mobile phase and filter.

Reference solution (a). A 0.0'65 per cent w/v solution of 
clopidogrel bisulphate IPRS in the mobile phase.

Reference solution (b). Dilute 2.0 ml of reference solution (a) 
to 200.0 ml with mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm) (Such as 
Hypersil BDSC8),

- mobile phase: a mixture of 45 volumes of a buffer solution 
prepared by dissolving 0.33 g of diammonium hydrogen 
orthophosphate and 0.2 g of tetrabutylammonimn 
hydrogen sulphate in 100 ml of water, adjusted the pH 
7.0 and 5 5 volumes of acetonitrile,

- flow rate: 1 ml per minute,
' spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more.than 5.0 per cent.
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■ t reference solution (b) and the test solution. In the 
diroi»ato»ram °bta*ned ^1C ,cst solution, the area of any 
c condary Pea^ Is not more than the area of the principal peak 
$e the chromatogram obtained with reference solution (b)

5 per cent) and the sum of areas of all secondary peaks is 
not more than twice the area of the principal peak in the 
'hromatogram obtained with the reference solution (b) 
. 0 percent). Ignore any peakwithan area less thanO.2 times 

the area ofthe principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent).

For Aspirin —

free salicylic acid. Not more than 3.0 per cent.

Determine by liquid chromatography (2.4.14).

Solvent mixture. 99 volumes of acetonitrile and 1 volume of 
formic acid.

Test solution: Disperse a quantity of the powdered tablet 
containing about 300 mg of aspirin in 70 ml of the solvent 
mixture, with the aid of ultrasound for 15 minutes and dilute to 
100.0 ml with the mobile phase and filter.

Reference solution (a). A 0.01 per cent w/v solution of 
salicylic acidIPRS in the solvent mixture.

Reference solution (b). A 0.3 per cent w/v solution of aspirin 
IPRS and clopidogrel bisulphate IPRS in reference, solution 
(4 ■' ■ ■ . ' -

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asInertsilC18),

- sample temperature: 5°,
- mobile phase: a mixture of 75 volumes of 0.05M of 

sodium dihydrogen orthophosphate dihydrate and 
25 volumes of acetonitrile, adjusted the pH 2.0 with 
dilute orthophosphoric acid,

~ flow rate: 1.5 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

The elution order of peaks in the chromatogram is aspirin, 
salicylic acid and clopidogrel bisulphate respectively.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between salicylic acid and aspirin is not less 
than 2.0 and salicylic acid and clopidogrel is not less than 1.5 
with reference solution (b). The column efficiency is not less 
than 2000 theoretical plates, the tailing factor is not more than 
“.0 and the relative standard deviation for replicate-injections 
,s not more than 2.6 per cent with reference solution (a).
Inject reference solution (a) and the test solution.

Calculate the content of free salicylic acid.

-^ssay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 100 mg of Clopidogrel in 250-ml 
volumetric flask, add sufficient amount of methanol disperse 
with the aid of ultrasound for 15 minutes. Cool and dilute 
to volume with methanol, mix and filter. Dilute 5.0 ml ofthe 
filtrate to 25.0 ml with the mobile phase.

Reference solution (a). A 0.08 per cent w/v solution of 
clopidogrel bisulphate IPRS in methanol.

Reference solution (b). A 0.08 per cent w/v solution of aspirin 
IPRS in methanol.

Reference solution (c). Dilute reference solution (a) and (b) 
with the mobile phase to obtain a solution having similar 
concentration to the test solution.

Chromatographic system '
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Hypersil BDS C8),

- mobile phase: a mixture of 3 volumes of 0.05 Msodium 
dihydrogen orthophosphate and 1 volume of 
acetonitrile, adjusted the pH 2.0 with dilute ortho- 
phosphoric acid,

- flow rate; 1.5 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (c) and the test solution.

Calculate the contents of C16H16C1NO2S and C9HSO4.

1 mg of Ci6H18C1NO6S2 is equivalent to 0.7664 mg of 
C16H16C1NO2S

Storage. Store protected from moisture, at a temperature not 
exceeding 25°.

Clotrimazole

C^HnCIN, Mol. Wt. 344.8

Clotrimazole is l-[(2-chlorophenyl)diphenylmethyl]- 
I//-imidazole.
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Clotrimazole contains not less than 98.0 per cent and not more 
than 102.0 per cent of C22H17C1N25 calculated on the dried basis. 
Category. Antifungal.
Description. A white to pale yellow, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with clotrimazole 
IPRS or with the reference spectrum of clotrimazole.

B. When examined in the range 230 nm to 360 nm, a 0.04 per cent 
w/v solution in a mixture of 1 volume of 0.1Mhydrochloric acid 
and 9 volumes of methanol shows absorption maxima at about 
262 and 265 nm; absorbance at about 262 nm, about 0.9 and at 
about 265 nm, about 0.92 (2.4.7).

Tests
Appearance of solution. A 5.0 per cent w/v solution in ethanol 
(95 percent) is clear (2.4.1), and not more intensely coloured 
thanreference solutionBYS6 (2,4.1).
Related substances. Determine by liquid chromatography 
(2,4.14).
Test solution. Dissolve 50 mg of the substance under 
examination in acetonitrile and dilute to 50:0 ml with 
acetonitrile.
Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with ace/omfrzVe.:
Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with acetonitrile.

Reference solution (c). A solution containing 0.0002 per cent 
w/v, each of, clotrimazole impurity D-IPRS and clotrimazole 
impurity E IPRS in acetonitrile. ■

Chromatographic system
- a .stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: A. dissolve 1.0 g ofpotassium dihydrogen 

phosphate and 0.5 g of tetrabutyl ammonium hydrogen 
sulphate in water and dilute to 1000 ml with water,

B. acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 75. .. 25
3 75 25

■25 20 80 '
30. 20 80
35 75 .25’ ’: '

Name Relative"''"''
______________________________ retention time 

Clotrimazole impurity D1______________________ 0.1

'imidazole,

2deschloroclotrimazole,

3l-[(4-chiorophenyl)diphenylraethyi]-lH-imidazole,

42'Chlorobenzopheiione,

5(2-chlorophenyl)diphenyImethanol.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
tailing factor is not more than 2.0.

Inject reference solution (b), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to clotrimazole impurities A and B is not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent), the area of peak corresponding to clotrimazole impurities 
D and E is not more than the area of the corresponding peak in 
the chromatogram obtained with reference solution (c) 
(0,2 per cent), the area of peak corresponding to clotrimazole 
impurity F is not more than the area ofthe principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0; 1 per cent) and the sum of areas 
of all the secondary peaks is not more than 5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent)..

Sulphated ash (2.3.18). Not more than 0.1 per cent

Loss on drying (2,4,19), Not more than 0.5 per cent, determined on 
1.0 gby drying in an oven at 105°.

Assay. Weigh accurately about 0.3 g and dissolve in 50 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 Mperchloric 
acid, using l-naphtholbenzein solution as indicator to a green 
end-point. Garry out a blank titration. •.

1 ml of 0.1 M perchloric acid is equivalent to 0’03448 gof 

C22HI7C1N2.

Storage. Store protected from light.

Clotrimazole impurity F2 0,9

Clotrimazole (Retention time: about 12 minutes) 1.0

Clotrimazole impurity B3 1,1

Clotrimazole impurity E4 1.5

Clotrimazole impurity A5 1.8
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Clotrimazole Cream
Clotrimazole Cream contains Clotrimazole in a suitable cream 

base.
Clotrimazole Cream contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
clotrimazole, C^HpClNj.

L'sual strengths. 1 per cent w/w; 2 per cent w/w.

Identification

A [n ^e Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile.phase. Di-isopropyl ether in a chromatography tank, 
containing 25 ml of strong ammonia solution in a beaker.

Test solution. Shake a quantity of the cream containing 20 mg 
of Clotrimazole with 4 ml of dichloromethane for 30 minutes, 
centrifuge and use the supernatant liquid.

Reference solution. A 0.5 per cent w/v solution of clotrimazole 
IPRS in dichloromethane.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of air and spray with dilute potassium 
iodobismuthate solution. The spot in the chromatogram 
obtained with the test solution is reddish brown and 
corresponds to the spot in the chromatogram obtained with 
the reference solution.

Tests

2-Chlorotritanol. Determine by liquid chromatography 
(2.4.14).

Test solution. Extract a quantity of the cream containing 20 mg 
of Clotrimazole by warming with 20 ml of methanol in a water­
bath at 50° for 5 minutes, shaking occasionally. Remove from 
the water-bath, shake the mixture vigorously while cooling to 
room temperature, cool in ice for 15 minutes, centrifuge for 5 
minutes and decant the supernatant liquid. Repeat the 
extractions with two further quantities, each of 20 ml, of 
methanol. To the combined methanol extracts add 10 ml of 
methanol and dilute to 100.0 ml with methanol. Cool in ice and 
filter through a membrane filter.

Reference solution (a). A 0.0002 per cent w/v solution of 
^-ehlorotritanol IPRS in methanol.
Reference solution (b). Dilute 1 volume ofthe test solution to 50 
volumes with methanol.
Chromatographic system

a stainless steel column 20 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixtureof 70 volumes of methanol and 
30 volumes of 0.02 Mphosphoric acid adjusted to pH 
7.5 with a 10 per cent w/v solution of triethylamine in 
methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 1800 theoretical plates.

Inject reference solution (a) and the test solution. Allow the 
chromatography to proceed for 1.5 times the retention time of 
the principal peak in the chromatogram obtained with the test 
solution. The area of any peak corresponding to 
2-chlorotritanol in the chromatogram obtained with the test 
solution is not greater then the area of the peak in the 
chromatogram obtained with reference solution (a).

Other tests. Comply with the tests stated under Creams.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Extract a quantity of the cream containing 25 mg 
of Clotrimazole by warming with 25 ml of methanol in a water­
bath at 50° for 5 minutes, shaking occasionally. Remove from 
the water-bath, shake the mixture vigorously while cooling to 
room temperature, cool in ice for 15 minutes, centrifuge for 5 
minutes and decant the supernatant liquid. Repeat the 
extraction with 20 ml, of methanol. Dilute the combined 
methanol extracts to 50.0 ml with methanol.

Reference solution (a). A 0.05 per cent w/v solution of 
clotrimazole IPRS in methanol.

Reference solution (b). A solution containing 0.01 per cent 
w/v solution, each of, clotrimazole IPRS and 2-chlorotritanol 
IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 75 volumes of acetonitrile 

and 25 volumes of a buffer solution prepared by 
dissolving 4.35 g of dibasic potassium phosphate in 
1000 ml of water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 25 pl.

The relative retention time with reference to clotrimazole for 
2-chlorotritanol is about 1.2.

Inject reference solution (b). The test is not valid unless the 
resolution between clotrimazole and 2-chlorotritanol peaks is 
not less than 2.0 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent.

Inject reference solution (a) and the test solution. -
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Calculate the content of C22H17C1N2 in the cream.

Storage. Store at a temperature not exceeding 30°.

Clotrimazole Lotion
Clotrimazole Lotion contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
clotrimazole, CtjH^CIN^

Usual strength. 1.0 per cent w/v.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (c).

Tests
pH (2.4.24). 5.0 to 7.0.

Clotrimazole related compound A. Not more than 5.0 per cent.

Determine by liquid chromatography (2.4.14), as described 
under Assay.

Calculate the percentage of clotrimazole related compound A 
using the chromatograms of reference solution (c) and the 
test solution.

Microbial contamination (2,2.9). 1.0 g is free from 
Staphylococcus aureus and Pseudomonas aeruginosa.

Other tests. Comply with the tests stated under Lotions.

Assay. Determine by liquid chromatography (2.4.14).

Internal standard solution. A 0.007 per cent w/v solution of 
testosterone propionate in dehydrated alcohol.

Test solution. Transfer the equivalent of 10 mg of Clotrimazole 
from freshly mixed lotion to a screw-capped, 5.0-ml centrifuge 
tube. Add 10.0 ml of internal standard solution, place the cap 
on the tube, and heat at 50° in a water bath for 5 minutes, with 
occasional shaking. Remove the tube from the bath, and shake 
vigorously for 5 minutes. Cool in a methanol-ice bath for 15 
minutes, and promptly centrifuge. Transfer the supernatant 
liquid to a test tube. Add 10.0 ml of dehydrated alcohol to the 
residue in the centrifuge tube, and repeat the extraction as 
directed above, beginning with “place the cap on the tube”. 
Transfer the supernatant liquid to the test tube containing the 
supernatant liquid from the first extraction.

Reference solution (a). A 0.2 per cent w/v solution of 
clotrimazole IPRS in dehydrated alcohol.

Reference solution (b). A 0.01 per cent w/v solution of 
clotrimazole related compound A IPRS [(o-Chlorophenyl) 
diphenylmethanol IPRS] in dehydrated alcohol.
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Reference solution (c). Mix 5.0 ml, each of, reference solution 
(a), reference solution (b) and 10.0 ml ofthe internal standard 
solution.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) and a 
guard column 6 cm x 2.1 mm, packed with the same 
column material(10 pm),

- mobile phase: a mixture of 1 volume of a buffer solution 
prepared by dissolving 4.35 g of dibasic potassium 
phosphate in 1000 ml of water and 3 volumes of 
methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

The relative retention time with respect to clotrimazole for 
clotrimazole related compound A and testosterone propionate 
is about 0.9 and 1.5, respectively.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to clotrimazole related 
compound A and clotrimazole is not less than 1.2 and the 
resolution between the peaks due to clotrimazole and 
testosterone propionate is not less than 1.9. The relative 
standard deviation for replicate injections is not more than 2.0 
per cent.

Inject reference solution (c) and the test solution.

Calculate the content of C22H17.CIN2 in the lotion.

Storage. Store protected from moisture, at a temperature 
between 2° to 30°.

Clotrimazole Pessaries
Clotrimazole Vaginal Tablets

Clotrimazole Pessaries contain Clotrimazole in a suitable base.

Clotrimazole Pessaries contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
clotrimazole, C^HnClbb.

Usual strengths. 100mg;200mg;500mg.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.
Mobile phase. Di-isopropyl ether in a chromatography tank, 
containing 25 ml of strong ammonia solution in a beaker.
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Tesl solution. Shake a quantity of the powdered pessaries 
contahiing 20 mg of Clotrimazole with 4 ml of dichloromethane 
for 30 minutes, centrifuge and use the supernatant liquid.

Reference solution. A.0.5 per cent w/v solution of clotrimazole 
IPRS in dichloromethane.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of air and spray with dilute potassium 
iodobismuthate solution. The spot in the chromatogram 
obtained with the test solution is reddish brown and 
corresponds to the spot in the chromatogram obtained with 
the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Add 50 ml of methanol to a quantity of the 
powdered pessaries containing 0.1g of Clotrimazole and shake 
for 20 minutes. Dilute to 100 ml with methanol and filter. To 20 ml 
ofthe filtrate add 50 ml methanol and dilute to 100.0 ml with 
methanol.

Reference solution (a). A 0.0002 per cent w/v solution of 
2-chlorotritanol IPRS in methanol.

Reference solution (b). Dilute 1 volume of the test solution to 
50 volumes with methanol.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes of methanol and 30 

volumes of 0.02 M orthophosphoric acid adjusted to 
pH 7.5 with a 10 per cent w/v solution of triethylamine 
in methanol,

- flowrate: 1.5mlperminute,
~ spectrophotometer set at 215 nm,
- injectionvolume:20pl.

Inject reference solution (b).The column efficiency, determined 
using the principal peak in the chromatogram obtained is not 
less than 1800 theoretical plates.

Inject reference solution (a) and the test solution. Allow the 
chromatography to proceed for 1.5 times the retention time of 
the principal peak in the chromatogram obtained with the test 
solution. The area of any peak corresponding to 
--chlorotritanol in the chromatogram obtained with the test 
solution is not greater then the area of the peak in the 
chromatogram obtained with reference solution (a).

Other tests. Comply with the tests stated under Pessaries; 

Assay. Determine by liquid chromatography (2.4.14).

?est solution. Weigh and powder 20 pessaries. Disperse a 
quantity ofthe powder containing about 0.1 g of Clotrimazole, 

add 50 ml of methanol and shake for 20 minutes, dilute to 
250.0 ml with methanol and filter. To 10.0 ml ofthe filtrate add 
60 ml of methanol and dilute to 100.0 ml with methanol.

Reference solution. Dissolve 20 mg of clotrimazole IPRS in 
70 ml of methanol, add sufficient 0.02 M orthophosphoric 
acid to produce 100.0 ml and dilute 1.0 ml ofthe resulting 
solution to 5.0 ml with methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes of methanol and 

30 volumes of 0.02 Morthophosphoric acid, adjusted 
to pH 7.5 with a 10 per cent w/v solution of triethylamine 
in methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 20 pl.

Inject the reference solution. The column efficiency, determined 
using the peak in the chromatogram obtained should be not 
less than 1800 theoretical plates.

Inject the reference solution and the test solution. Allow the 
chromatography to proceed for 1.5 times the retention time of 
the principal peak in the chromatogram obtained with the test 
solution.

Calculate the content of C22H|7C1N3 in the pessaries.

Storage. Store protected from moisture and crushing.

Cloxacillin Sodium

C19H17ClN3NaO5S, H2O Mol. Wt. 475.9

Cloxacillin Sodium is sodium (67?)-6-[3-(2-chlorophenyl)- 
5-methylisoxazole-4-carboxamido]penicillanate monohydrate.

Cloxacillin Sodium contains not less than 95.0 per cent and 
not more than 101.0 per cent of Ci9Hi7ClN3NaO5S, calculated 
on the anhydrous basis.

Category. Antibacterial.

Description. A white or almost white, crystalline powder; 
hygroscopic.
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Identification

A. Determine by infrared, absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cioxacillin 
sodium IPRS or with the reference spectrum of cioxacillin sodium

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. .

C. It gives reaction (A) of sodium salts (2.3.1).

Tests

Appearance of solution. A10.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1); absorbance ofthe solution 
at about 430 nm, not more than 0.04 (2.4.7).

pH (2.4.24). 5.0 to 7.0, determined in a 10.0 per cent w/v solution.

Specific optical rotation (2,4.22). +160° to+169°, determined 
at 20° in a 1.0 per cent w/v solution.

2V,7V-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by Method A.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance .under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobilephase.

Reference solution (a). Dilute. 1.0 ml of the test solution to 
100.0 ml with the mobilephase.

Reference solution (b). A solution containing 0.01 per cent 
w/v, each of, flucioxacillin sodium IPRS and cioxacillin 
sodium IPRS in the mobile phase.

Chromatographic, system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes of a 0.27 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 5.0 
with dilute sodium hydroxide solution,

- flow rate: 1 mlperminute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cioxacillin (first peak) 
and flucioxacillin (second peak) is not less than 2.5.

Inject reference solution (a) and the test solution. Run the 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area ofthe principal 
peak in the chromatogram obtained with reference solution 

(a) (1.0 per cent) and the sum of areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (5 q 
per cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Water (2.3.43). Not more than4.5 per cent, determined on0.3 g, 

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Prepare a 0.02 M monobasic potassium 
phosphate solution and adjusted to pH 6.6 with 2 M sodium 
hydroxide.

Test solution. Weigh accurately about 55 mg ofthe substance 
under examination and dilute to 100.0 ml with the buffer 
solution. Dilute 1.0 ml ofthe solution to 10.0ml with the buffer 
solution.

Reference solution. Weigh a suitable quantity of cioxacillin 
sodium IPRS dissolve in the-buffer solution and dilute with 
the buffer solution to obtain a solution containing a known 
concentration of about 0.0055 per cent w/v of Cioxacillin 
Sodium.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 tb 10 pm),
- mobile phase: a mixture of 80 volumes of the buffer 

solution and 20 volumes of acetonitrile, .
- flow rate: 1 ml per minute, ;
- spectrophotometer set at 225 nm,
- injectionvolume:20pl.

Inject the reference solution. The test is not'valid unless the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent,

Inject the reference solution and the test solution.

Calculate the content of CjgHl7ClN3NaO5S.

Cloxacillin Sodium intended for use, in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.40 Endotoxin 
Unit per mg of cloxacillin.

Cloxacillin Sodium intended for use in the manufacture of 
parenteral preparations without a further appropriate 
sterilisation procedure complies'with the following 
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture at a temperature no1 
exceeding 30°. If it is intended for use in the manufacture of
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enteral preparations, the containers should be sterile and 
sealed so as to exclude micro-organisms.

Labelling- The label states whether or not the material is 
intended for use in the manufacture of parenteral preparations.

Cloxacillin Capsules
Cloxacillin Sodium Capsules

Cloxacillin Capsules contain not less than 92.5 per cent and 
not more than 107.5. per cent of the stated amount of cloxacillin, 
C19HisCIN3O5S.
Usual strengths. The equivalent of 250 mg and 500 mg of 
cloxacillin.

Identification

A. Determine on the contents of the capsules by infrared 
absorption spectrophotometry (2.4.6). Compare the spectrum 
with that obtained with cloxacillin sodium IPRS or with the 
reference spectrum of cloxacillin sodium.

B. The contents of the capsules give reactions (A) and (B) of 
sodium salts (2.3.-1).

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 100 rpm and 45 minutes. .

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 pm, rejecting the first 1 ml of the filtrate. 
Use the filtrate, dilute if necessary, with the same solvent. 
Measure the absorbance of the resulting solution at the 
maximum at about 271 nm (2.4.7). Similarly measure the 
absorbance of a standard solution of known concentration of 
cloxacillin sodium IPRS in place of the contents of the 
capsules. Calculate the content of C\;IL^1N\O5S.

Q. Not less than 75 per cent of the stated amount of 
f-idlisClNiO^S.'

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

buffer solution. Prepare a 0.02 M monobasic potassium 
phosphate solution and adjusted to pH 6.6 with 2 M sodium 
hydroxide.

?est solution. Weigh accurately a quantity of the mixed 
contents of 20 capsules containing about 50 mg of Cloxacillin, 
dissolve in the buffer solution by stirring for 10 minutes, dilute 

to 100.0 ml with the buffer solution. Dilute 1.0 ml ofthe solution 
to 10.0 ml with the buffer solution and filter.

Reference solution. Weigh accurately a suitable quantity of 
cloxacillin sodium IPRS dissolve in the buffer solution and 
dilute, to obtain a solution containing a known concentration 
of about 0.0055 per cent w/v of cloxacillin sodium.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm),
- mobile phase: a mixture of 80 volumes of the buffer 

solution and 20 volumes of acetonitrile,
- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless, the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci9HlgClN3O5S in the capsules.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of cloxacillin.

Cloxacillin Injection
Cloxacillin Sodium Injection

Cloxacillin Injection is a sterile material consisting of Cloxacillin 
Sodium with or without excipients. It is filled in a sealed 
container. .

The injection is constituted by dissolving.the contents ofthe 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Cloxacillin Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of cloxacillin, 
C19H18C1N3O5S.

Usual strengths. The equivalent of 250 mg and 500 mg of 
cloxacillin.

1941

https://nhathuocngocanh.com/



CLOXACILLIN INJECTION Ip2022

Description. A white or almost white powder; very 
hygroscopic.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cioxacillin 
sodium IPRS or with the reference spectrum of cioxacillin 
sodium.

B. It gives reaction (A) of sodium salts (2.3.1).

Tests
pH (2.4.24). 5.0 to 7.0, determined in a lOper cent w/v solution

Bacterial endotoxins (2.2.3). Not more than 0.40 Endotoxin 
Unit per mg of cioxacillin.

Water (2.3.43). Not more than 4.5 per cent, determined on 
0.3 g.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Prepare a 0.02 M monobasic potassium 
phosphate solution and adjusted to pH 6.6 with 2 Msodium 
hydroxide.

Test solution. Determine the weight of the content of 
10 containers. Weigh accurately a suitable quantity of the 
mixed contents of the 10 containers containing about 50 mg of 
Cioxacillin, dissolve in the buffer solution by shaking and 
dilute to 100.0 ml with the buffer solution.

Reference solution. Weigh accurately a suitable quantity of 
cioxacillin sodium IPRS dissolve in the buffer solution and 
dilute to obtain a solution containing a known concentration 
of about 0.55 mg per ml.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm),
- mobile phase: a mixture of 80 volumes of the buffer 

solution and 20 volumes of acetonitrile,
- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci9H]8C1N3OsS in the injection.

Storage. Store protected from moisture at a temperature not 
exceeding 30°. . '

Labelling. The label states the quantity of Cioxacillin Sodi^ 
contained in the sealed container in terms of the equiVa]er^ 
amount of cioxacillin.

Cloxacillin Syrup
Cioxacillin Sodium Syrup; Cloxacillin Elixir; Cloxacillin 
Sodium Elixir; Cloxacillin Oral Solution; Cloxacillin 
Sodium Oral Solution

Cloxacillin Syrup is a mixture consisting of Cloxacillin Sodium 
with buffering agents and other excipients. It contains a 
suitable flavouring agent. It is filled in a sealed container.

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use.

Cloxacillin Syrup contains not less than 90.0 per cent and not 
more than 120.0 per cent of the stated amount of C^H^CIN^S.

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent ofthe stated amount of cloxacillin, C19H i8C1N3OsS.

Usual strength. The equivalent of 125 mg of cloxacillin per 5 ml 
when reconstituted with water.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

The constituted suspension complies with the tests slated 
under Oral liquids and with the following tests.

Tests

pH (2.4.24). 4.0 to 7.0.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Prepare a 0.02 M monobasic potassium 
phosphate solution and adjusted to pH 6.6 with 1 M sodium 
hydroxide.

Test solution. Transfer an accurately weighed quantity ofthe 
oral suspension containing about 0.125 g ofthe cloxacillin to a 
250-ml volumetric flask and dissolve in the buffer solution by 
stirring for 15 minutes, dilute to 250.0 ml with the buffer solution 

Reference solution. Weigh accurately a suitable quantity of 
cloxacillin sodium IPRS dissolve in the buffer solution and 
dilute to obtain a solution containing a known concentration 
of about 0.55 mg per ml.
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Chromatographic system
a stainles5 steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 to 10 pm), 
mobile phase: a mixture of 80 volumes of the buffer 
solution and 20 volumes of acetonitrile,
flow rate: 1 ml per minute, 
spectrophotometer set at 225 nm,

_ injectionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
railing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C19H]8C1N3O5S weight in volume.

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of cloxacillin.

Clozapine

CLOZAPINE

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A mixture of 20 volumes of water and 
80 volumes of methanol.

Test solution. Dissolve 75 mg of the substance under 
examination in 80 ml of methanol and dilute to 100.0 ml with 
water.

Reference solution. Dilute 1.0 ml of the test solution to 10.0 ml 
with the solvent mixture. Dilute 1.0 ml of the solution to 100.0 
ml with the solvent mixture.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 10 volumes of acetonitrile, 

10 volumes of methanol and 80 volumes of buffer 
solution prepared by dissolving 2.04 g of potassium 
dihydrogen phosphate in 1000 ml oi water, adjusted to 
pH 2.4 with orthophosphoric acid,

B. a mixture of 40 volumes of acetonitrile, 
40 volumes of methanol and 20 volumes .of buffer 
solution,

- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 257 nm,
- injection volume: 20 pl.

C18H19QN4 Mol. Wt. 326.8

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 100 0

4 100 0

24 0 100

29 0 100

30 100 0

35 100 0

Clozapine is 8-chloro-ll-(4-methylpiperazin-l-yl)-5H- 
dibenzo[/>,e][l}4]diazepine.

Clozapine contains not less than 98.0 per cent and not more 
}han 102.0 per cent of C^H^CIN^ calculated on the dried basis. 

Category, Antipsychotic.

Description, Ayellow crystalline powder.

Identification

Hermine by infrared absorption spectrophotometry (2.4.6). 
OmPare the spectrum with that obtained with clozapine IPRS 

the reference spectrum of clozapine.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
tailing factor is not more than 2.0 per cent. The relative retention 
time with reference to clozapine for 8-chloro-l 1-(piperazin- 
1 -yl)-577-dibenzo[ £>,e] [ 1,4]diazepine (clozapine impurity C) is 
about0.9, for l-[2-[(2-amino-4-chlorophenyl)amino]benzoyl]- 
4-methylpiperazihe (clozapine impurity D) is about 1.1, for 
8-chloro-5,10-dihydro-11 /7-dibenzo[/?,e] [ 1,4] diazepin-11 -one 
(clozapine impurity A) is about 1.6, for 11,11’-(piperazine-1, 
4-diyl)bis(8-chloro-5/Z-dibenzo[Z>,e][l ,4]diazepine) (clozapine 
impurity B) is about 1.7.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
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peak due to clozapine impurity A is not more than the area of 
the principal peak in the chromatogram obtained with the 
reference solution (0.1 per cent). The area of any peak due to. 
clozapine impurity B, clozapine impurity D multiplied with 
correction factor 2.7, is not more than twice the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.2 per cent), the area of the peak due to clozapine 
impurity C is not more than three times the area ofthe principal 
peak in the chromatogram obtained with the reference solution 
(0.3 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with the reference solution-(0.1 per cent) and the 
sum of areas of all the secondary peaks is not more than 6 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.6 per cent): Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.05 percent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than0.5 percent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Weigh accurately about 0.115 g, dissolve in 70 ml of 
glacial acetic acid and titrate with O.l M perchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01634 g of 
C18H19C1N4.

Storage. Store protected from light.

Clozapine Tablets
Clozapine Tablets contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of clozapine, 
Ci8HI9C1N4-

Usual strengths. 25 mg; 50 mg; 100 mg.

Identification

A. In the Related substances, the principal spot in the 
chromatogram obtained with, the test solution corresponds to 
the principal spot obtained with the reference solution (a).

B. In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution (a). ;

Ip 2022

Tests
Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of acetate buffer pH 4.0, prepared by dissolving 
2 g of sodium hydroxide in 450 ml of water, adjusted to pH 4 q 
with glacial acetic acid and diluting with water 
1000 ml,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate if necessary, with the dissolution medium. Measure 
the absorbance of the resulting solution at the maximum at 
about 290 nm (2.4.7). Similarly measure the absorbance of a 
standard solution of known concentration of clozapine IPRS 
and calculate the content of C18H i9C1N4.

Q. Not less than 80 per cent ofthe stated amount of C]8H|9CIN..

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 75 volumes of chloroform and 25 
volumes of methanol.

Solvent mixture. 80 volumes of chloroform and 20 volumes of 
methanol.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing about 0.125 g of Clozapine and dissolve 
in 25.0 ml of the solvent mixture.

Reference solution (a). A 0.5 per cent w/v solution of 
clozapine IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 200.0 ml with the solvent mixture.

Reference solution (c). Dilute 1.0 ml ofreference solution (a) 
to 250.0 ml with the solvent mixture.

Reference solution (d). Dilute 3.0 ml of reference solution (a) 
to 1000.0 ml with the solvent mixture.

Reference solution (e). Dilute 1.0 ml ofreference solution (a) 
to 500.0 ml with the solvent mixture.

Reference solution (f). Dilute 1.0 ml ofreference solution (a) 
to 1000.0 ml with the solvent mixture.
Apply to the plate 20 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Compare the intensities of any 
secondary spots observed in the chromatogram obtained with 
the test solution with those of the principal spots in the 
chromatogram obtained with the reference solutions : 110 
secondary spot from the chromatogram obtained with the test 
solution is larger or more intense than the principal spot obtained 
with reference solution (b) (0.5 per cent); and the sum ofthe 
intensities of all secondary spots obtained with the test solution 
corresponds to not more than 2.0 per cent.
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Other tests. Comply with the tests stated under Tablets.

Assay: Determine by liquid chromatography (2.4.14) .

Test soluti°n- Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 0.125 g of Clozapine, dissolve in 
^40 ml of methanol and add sufficient -water to produce 1000 ml.

Reference solution (a). Weigh 12.5 mg ofc/ozapmelPTiSinSO 
nil of methanol and dilute to 100.0 ml with water.

Reference solution (b). Weigh accurately about 10 mg of 
Clozapine, add 5 ml of 0.1 Mhydrochloric acid and heat for 2 
hours at 90°. Cool, add 15 ml of water, dilute with methanol to 
100 0 ml and mix. To 10.0 ml of the solution add 10.0 ml of 
reference solution (a) and mix.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: 800 volumes ofmethanol, 200 volumes of 

water and 0.75 volumes of triethylamine,
- flow rate: 1 ml per minute,
- spectrophotometer set at 257 nm,
- injection volume: 10 pl.

Inject the reference solution (a). The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate inj ections is not more than 2.0 per cent.

Inject reference solution (b). The resolution between the 
clozapine peak and any secondary peak is not less than 1.5.

Inject reference solution (a) and the test solution.

Calculate the content of Ci8H19ClN4in the tablets.

Codeine Phosphate
Codeine Phosphate Hemihydrate

Ci8H2lNO3,H3PO4,1/2 H2O ' Mol. Wt. 406.4

Codeine Phosphate is (5R,6S)-7,8-didehydro-4,5a-epoxy- 
3-methoxy-17-methylmorphinan-6-ol dihydrogen phosphate 
hemihydrate, an alkaloid occurring in Papaver somniferum.

Codeine Phosphate contains not less than 98.5 per cent and 
’lotmore than 101.0 per cent of ClgH2]NO3,H3PO4, calculated 
°n the dried basis.

Category. Analgesic; antidiarrhoeal; cough suppressant.

Description. Colourless crystals or a white, crystalline powder.

Identification

Test A may be omitted if tests B, C, D, E and F are carried out. 
Tests B, C, D and E may be omitted if tests A and F are carried 
out.

A. Dissolve 0.2 g in 4 ml of water, add 2 ml of 2 Msodium 
hydroxide and induce crystallisation, if necessary by 
scratching the wall of the tube with a glass rod and cooling in 
ice. The residue after washing with water and drying at 100° 
to 105° complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with codeine 
phosphate /P&S treated in the same manner or with the reference 
spectrum of codeine.

B. To 25 ml of a 0.04 per cent w/v solution add 25 ml of water 
and 10 ml of 7 M sodium hydroxide and dilute to 100 ml of 
water. When examined in the range 230 nm to 360 nm, the 
resulting solution shows an absorption maximum at 284 nm, 
about 0.38 (2.4.7).

C. On the surface of one drop of nitric acid place a little of the 
powder; a yellow but not red colour is produced (distinction 
from morphine).

D. Dissolve 0.1 g in 1 ml of sulphuric acid and 1 drop of ferric 
chloride test solution and warm gently; a bluish violet colour is 
produced. Add 1 drop of dilute nitric acid; the colour changes 
to red.

E. It gives the reaction of alkaloids (2.3.1).

F. It gives reaction (A) of phosphates (2.3.1).

Tests

Appearance of solution. A4.0 per cent w/v solution in carbon 
dioxide-free water prepared from distilled water is clear (2.4.1), 
and not more intensely coloured than reference solution YS6 
(2.4.1).

pH (2.4,24). 4.2 to 5.0, determined in a 4.0 per cent w/v solution.

Specific optical rotation (2.4.22). - 102° to — 98.0° to, 
determined in a 2.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g each of the substance under 
examination and sodium octanesulphonate in the mobile 
phase and dilute to 10.0 ml with the mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of codeine 
impurity A IPRS in the mobile phase. Dilute 1.0 ml of the 
solution to 20.0 ml with the mobile phase.
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Reference solution (b). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 5.0 ml of the solution to 
100.0 ml with the mobile phase.

Reference solution (c). To 0.25 ml of the test solution, add 
2.5 ml of reference solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octylsilane bonded to porous silica (5 pm), 
- mobile phase: dissolve 1.08 g of sodium octanesulpho­

nate in a mixture of 20 ml glacial acetic acid and 250 
ml of acetonitrile and dilute to 1000 ml with water,

- flow rate: 2 ml per minute,
- spectrophotometer set at 245 nm,
- injection volume: 10 pl:

'morphine, .

27,8-didehydro-4,5a-epoxy-3-meth oxy-17-methyImorphinan-6aJ 10- 
diol,

3Methylcodeine,

4 Codeine dimer,

Name Relative 
retention time

Correction 
factor

Codeine impurity B1 0.7 —

Codeine impurity E2 0.7 ■

Codeine (Retention time: 
about 6 minutes) 1.0 ’—

Codeine impurity A3 2.0 —

Codeine impurity C4 2.3 .. 0.25

Codeine impurity D5 3.6 —

53-£?-(codein-2-yl)morphine.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to codeine and codeine 
impurityAis not less than 3.0.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 10 times the retention time of codeine peak. In 
the chromatogram obtained with the test solution, the area of 
peak corresponding to codeine impurity A is not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). The sum of 
areas ofthe peak corresponding to codeine impurities B and E 
is not more than 4 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.4 per 
cent). The area of peak corresponding to codeine impurities C 
and D is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.2 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks other than codeine impurity

A is not more than 10 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (eq pe. 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Sulphates (2.3.17). 7.5 ml of a 2.0 per cent w/v solution in 
distilled water complies with the limit test for sulphates 
(0.1 per cent).

Loss on drying (2.4,19). Notmore than 3.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.4 g of the substance under 
examination and dissolve in a mixture of 10 ml of anhydrous 
glacial acetic acid and 20 ml of dioxan. Titrate with 0.1 ft 
perchloric acid, using a few drops of crystal violet solution 
as indicator. Carry out blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03974 g of 
C18H21NO3,H3PO4.

Storage. Store protected from light.

Codeine Syrup
Codeine Phosphate Syrup

Codeine Syrup is a 0.5 per cent w/v solution of Codeine 
Phosphate in a suitable flavoured vehicle.

Codeine Syrup contains not less than 0.48 per cent w/v and 
not more than 0.52 per cent w/v of codeine phosphate, 
C]8H21NO3,H3PO4,/2H2O.

Identification

To 10 ml of the syrup add sufficient dilute ammonia solution 
until the solution is alkaline and extract with three quantities, 
each of 10 ml, of chloroform. Evaporate the combined 
chloroform extracts to dryness on a water-bath and dry the 
residue at 80°. The residue complies with the following tests. 

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with codeine 
phosphate IPRS treated in the same manner or with the 
reference spectrum of codeine.

B. Dissolve 10 mg in 1 ml of sulphuric acid and 1 drop of/em’c 
chloride test solution and warm gently; a bluish violet colour 
is produced. Add 1 drop of dilute nitric acid; the colour 
changes to red.

Tests
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.
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\ fob'll.phase- ^mixture of 72 volumes of ethanol, 30 volumes of 
-clobexane and 6 volumes of strong ammonia solution.

f>st solution. To 20 ml of the syrup add 20 ml of water and 2 ml of 
■jrong ammonia solution and extract with two quantities, each 
f ml, otchloroform. Dry the combined extracts with anhydrous 

Sodium sulphate, filter, evaporate the filtrate to dryness and 

dissolve the residue in 1 ml of chloroform.

Reference solution (a). Dilute 1.5 volumes of the test solution 
jo 100 volumes with the same solvent.

Reference solution (b). Dilute 1 volume of the test solution to 
100 volumes with the same solvent.

Apply separately to the plate 10 pl of each solution. After 
development, dry the plate in air and spray with acidic 
potassium iodobismuthate solution. Any secondary spot in 
the chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot, with 
an Rf value higher than that of the principal spot, is more 
intense than the spot in the chromatogram obtained with 
reference solution (b).

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Weigh accurately about 10.0 g, add dilute ammonia 
solution until the solution is alkaline to litmus paper and 
extract with four quantities, each of 25 ml, of chloroform. Wash 
each extract successively with the same 10 ml of water, combine 
the chloroform extracts and evaporate to dryness on a water­
bath. To the residue add 5 ml of ethanol (95 per cent) and 
again evaporate to dryness. Dissolve the residue in 5.0. ml of 
0.05 M hydrochloric acid and titrate the excess of acid with 
0,05 M sodium hydroxide using methyl red solution as 
indicator.

1 ml of 0.05 Mhydrochloric acidjs equivalent to 0.02032 g of 
H2O.

Determine the weight per ml ofthe syrup (2.4.29) and calculate 
the content of ClgH2iNO3,H3PO4 ,!4 H2O, weight in volume.

Storage. Store protected from light.

Codeine Tablets
Codeine Phosphate Tablets
Codeine Phosphate Tablets contain Codeine Phosphate 
Hemihydrate.
Codeine Phosphate Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
codeine phosphate hemihydrate, ClgH2iNO3,H3PO4,1/2H2O.

Usual strength. 10 mg

CODEINE TABLETS

Identification

Macerate a quantity of the powdered tablets containing 
50 mg of Codeine Phosphate with 5 ml of 1Msulphuric acid 
and 15 ml of water. Filter, make alkaline with 5 M ammonia, 
extract with successive quantities of chloroform and evaporate 
the combined chloroform extracts to dryness on a water-bath. 
The residue complies with the following tests.

A. Place a few mg of residue on the surface of a drop of nitric 
acid. A yellow but no red colour is produced (distinction from 
morphine).

B. Dissolve 10 mg in 1 ml of sulphuric acid ansi 1 drop offerric 
chloride test solution and warm gently; a bluish violet colour 
is produced. Add 1 drop of dilute nitric acid', the colour 
changes to red.

C. Dissolve a quantity of powdered tablets containing 20 mg 
of codeine phosphate in water and filter. Filtrate gives reaction 
(A) of phosphates (2.3.1).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of tire medium and filter. Measure 
the absorbance of the filtrate, suitably diluted if necessary, at 
the maximum at about 284 nm (2.4.7). Calculate the content of 
C18H21NO3.H3PO4,*/2H2O in the medium from the absorbance 
obtained from a solution of known concentration of codeine 
phosphate IPRS in the same medium.

Q. Not less than 75 per cent of the stated amount of 
C1SH21NO3.H3PO4, ‘/^O.

Foreign alkaloids. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. Amixture of 72 volumes ciethanol, 30 volumes of 
cyclohexane and 6 volumes of strong ammonia solution.

Test solution. Shake a quantity of the powdered tablets 
containing 0.25 g of Codeine Phosphate with 10 ml of a mixture 
of 4 volumes of 0.01 M hydrochloric acid and 1 volume of 
ethanol for 15 minutes and filter.

Reference solution (a). Dilute 1.5 nd ofthe test solution to 100.0 ml 
with 0.01 M hydrochloric acid.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with 0.01 Mhydrochloric acid.

Apply separately to the plate 20 pl of each solution. After 
development, dry the plate in air and spray with acidic 
potassium iodobismuthate solution. Any secondary spot in 
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the chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (1.5 per cent) and not more than one 
such spot, with an Rf value higher than that of the principal 
spot, is more intense than the spot in the chromatogram 
obtained with reference solution (b) (1.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Disperse a quantity of the powdered tablets containing 
0.3 g of Codeine Phosphate, dissolve in 20 ml of 0.25 M 
sulphuric acid, filter and wash the residue with 0.25 M 
sulphuric acid. Make alkaline with 5 M ammonia and extract 
with successive quantities of chloroform. Wash each 
chloroform solution with 10 ml of -water and evaporate the 
chloroform. To the residue add 5 ml of ethanol (95 per cent) 
and again evaporate to dryness. Dissolve thp residue in 1 ml 
of neutralised ethanol (95 per cent), add 10.0 ml of 0.1 M 
hydrochloric acid and 10 ml of water Titrate with 0.1 Msodium 
hydroxide using methyl red solution as indicator.

1 ml of 0.1 Mhydrochloric acid is equivalent to 0.04064 g of 
C18H21NO3,H3PO4,1/2H2O.

Storage. Store protected from light.

Colchicine

T jf Y-nhcoch3 ..

H3CO \ 1

och3

C^H^NOe Mol. Wt. 399.4

Colchicine is7V-[(75,12aM)-l,2,3,10-tetramethoxy-9-oxo-5, 
6,7,9-tetrahydrobenzo[a]heptalen-7-yl] acetamide, an alkaloid 
which occurs in the corm and seeds of various species of 
Colchicum.

Colchicine contains not less than 97.0 per cent and not more 
than 102.0 per cent of C?2I L<NO6, calculated on the anhydrous 
and solvent free basis.

NOTE — Colchicine is extremely poisonous, handle with 
caution.

Category. Gout suppressant.

Description. A pale yellow, amorphous or crystalline powder.

IP 2022 W

Identification I

Tests A,. C and D may be omitted if test B, is carried out. 7esi I 
B may be omitted if tests A, C and D are carried out. I

A. When examined in the range 230 nm to 400 nm (2.4.7) a |
0.001 per cent w/v solution in ethanol (95 per cent) shows I 
absorption maxima, at about 243 nm and 350 nm and the I 
absorbance ratio of Aa43/A350 is 1.7 to 1.9. |

i
B. Determine by infrared absorption spectrophotometry (2.4.6) |
Compare the spectrum with that obtained with colchicine IPRs I 
or with the reference spectrum of colchicine. Ignore any peal I 
at 1735 cm'1.
C. To 0.5 ml of solution A (see Test), add 0.5 ml of dilute I 

hydrochloric acid and 0.15 ml of a 10.5 per cent w/v solution I 
ol ferric chloride hexahydrate. The solution is yellow and | 
becomes dark green on boiling for 30 seconds. Cool, add 2 ml I 
of methylene chloride and shake. The organic layer is I
greenish-yellow. |

D. Dissolve 30 mg in 1.0 ml of ethanol (95 per cent) and add | 
0.15 ml of a 10.5 per cent w/v solution of ferric chloride I 
hexahydrate. A brownish red colour develops. |

Tests I
■ ■■■ : : ■ J

Appearance of solution. A 0.5 per cent w/v solution in carbon | 
dioxide-free water (Solution A) is clear (2.4.1) and not more | 
intensely coloured thanreference solution GYS3 (2.4.1). |

Acidity or alkalinity. To 10 ml of solution A, add 0.1 ml of I 
bromothymol blue solution; either the solution does not | 
change colour or it becomes green. Not more than 0.1 ml of | 
0.01 Msodiumhydroxide is required to change the colour of | 
the indicator to blue. |
Specific optical rotation (2.4.22). —250° to -235°, determined | 

in a 0.5 per cent w/v solution in ethanol (95per cent) at 20°.
, f

Related substances. Determine by liquid chromatography | 
(2.4.14). ’ f

Solvent mixture. Equal volumes- of methanol and water. । 

Test solution. Dissolve 20 mg of the substance under | 
examination in the solvent mixture and dilute to 20.0 ml with । 
the solvent mixture. |I
Reference solution (a). Dissolve 5 mg of colchicine for peak ?
identification IPRS (containing impurities A, E and G) in the I 
solvent mixture and dilute to 5.0 ml with the solvent mixture- ।

' ' ' ' r I
Reference solution (b). A 0.001 per cent w/v solution 01 |
colchicine IPRS in the solvent mixture. |

Chromatographic system - I
— a stainless steel column 25 cm x 4.6 mm, packed with | 

octylsilane bonded to porous silica (5 pm), | 
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IP 2022 COLCHICINE

mobile phase: a mixture of450 volumes of a 0.68 per cent 
w/v solution of potassium dihydrogen orthophosphate 
and 530 volumes of methanol, cool to room temperature 
and dilute to 1000 ml with methanol, adjusted to the pH 
5,5 with orthophosphoric acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 pl.

i3-0-demethylcolchicine,
•'conformational isomer,
W-deacetyl-JV-formy Leo Ich i c i ne,

W-lumicolchicine.

Name Relative
retention time

Colchicine impurity E1 0.6
Colchicine impurity B2 0.9
Colchicine impurity A3 0.94
Colchicine (Retention time: about 7 minutes) 1.0
Colchicine impurity G4 _____ _ 1.4

Inject reference solution (a). Adjust the sensitivity of the 
system so that the pcak-lo-vailey ratio is minimum 2.0, where 
// is height above the baseline of the peak due to impurity A 
and Hris the height above the baseline of the lowest point of 
the curve separating this peak from the peak due to colchicine, 
the peak-to-valley ratio is minimum 2.0, where Hp is height 
above the baseline of the peak due to impurity B and Zfris the 
height above the baseline of the lowest point of the curve 
separating this peak from the peak due to impurity A.

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak. 
The area of any peak corresponding to colchicine impurity A 
is not more than 3 times the area of the . principal peak in the 
chromatogram obtained with reference solution (b) (3.0 per 
cent), the area of any peak corresponding to colchicine impurity 
G multiplied with correction factor 1.6, is not more than 0.25 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.25 per cent), the area of 
any peak corresponding to colchicine impurity E is not more 
than 02 times the area ofthe principal peak inthe chromatogram 
obtained with reference solution (b) (0.2 per cent), the area of 
any other secondary peak is not more than 0.1 times the area 

the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent) and the sum of areas of all 
the secondary peaks is not more than 4 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (4.0 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent) and peak due to colchicine impurity B.
Impurity F (Colchiceine). Not more than 0.2 per cent.

Dissolve 50 mg in 5 ml of water, add 0.1 ml of a 10.5 per cent 
w/v solution of ferric chloride hexahydrate. Any colour 
produced is not more than intense than that obtained by mixing 
2.0 ml of ferric chloride colorimetric solution (FCS) with 
1.0 ml of cobaltous chloride colorimetric solution (CCS) 
and 2.0 ml of cupric sulphate colorimetric solution (CSS) 
(2.4.1).

Ethyl acetate. Not more than 8.0 per cent w/w.

Determine by gas chromatography (2.4.13).

Internal standard solution. Dilute 0.5 ml of n-propyl alcohol 
to 100.0 ml with water.

Test solution. Dissolve 0.25g of the substance under 
examination in 8 ml of water, add 1.0 ml ofthe internal standard 
solution and dilute to 10.0 ml with water.

Reference solution. A 0.09 per cent w/v solution of ethyl 
acetate prepared by mixing 1.0 ml of ethyl acetate, 0.5 ml of 
diacetone alcohol, and 0.5 ml of n-propyl alcohol and diluted 
to 1000.0 ml with water.

Chromatographic system
- a fused silica column 30 m x 0.53 mm, packed with 

polyethylene glycol 20 M (film thickness 1.0 jim),
- temperature:

column.40°, hold for 20 minutes, 40° to 200° @ 20°per 
minute and hold for 10 minutes,

- inlet port 180° and detector at 220°,
- split ratio: 15:1,
- flame ionization detector,
- flow rate: 5.72 ml per minute using nitrogen as the carrier 

gas,
- injection volume: 2 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation of peak area ratio of ethyl acetate 
to n-propyl alcohol and diacetone alcohol to, n-propyl alcohol 
peak, from replicate injections is not more than 15.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of ethyl acetate.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.5 g.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light and prepare , the 
solutions immediately before use.

Solvent mixture. Equal volumes of methanol and water..

Test solution. Dissolve 30 mg of Colchicine in about 50 ml of 
the solvent mixture and dilute to 100.0 ml with the solvent 
mixture. Dilute 1.0 ml of the solution to 50.0 ml with the solvent 
mixture and filter.

1949

https://nhathuocngocanh.com/
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Reference solution. A 0.0006 per cent w/v solution of 
colchicine IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5pm),
- mobile phase: dilute 45 ml of 0.5 M monobasic 

potassium phosphate to 450 ml, with water add about 
530 ml of methanol, cool to room temperature and dilute 
to 1000 ml with methanol, adjusted to pH 5.5 with 0.5 M 
orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4500 theoretical plates and 
the relative standard deviation for replicate injections is not 
more than 2 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H25NO6.

Storage. Store protected from light and moisture.

Colchicine Tablets
Colchicine Tablets contain not less than 95.0 percent and not 
more than 105.0 per cent ofthe stated amount of colchicine, 
CJLNCf ■ '

Usual strengths. 250 pg; 500 pg.

Identification

A. Disperse a quantity of the powdered tablets containing 5 
mg of Colchicine in 50 ml of methanol (50 per cent) and filter. 
Dilute 10 ml ofthe filtrate to 100 ml with methanol (50 per 
cent). When examined the solution in the range 220 nmto 400 
nm (2.4.7), shows absorption maxima at about 246 nm and 
352 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 500 ml of a buffer solution pH 6.8 prepared by mixing 
3.52 g of sodium dihydrogen orthophosphate monohydrate 
and 4.35 g of disodium hydrogen orthophosphate dihydrate 
in sufficient water to produce 1000. ml,
Speed and time. 75 rpm and 45 minutes.

IP 2022

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14), usin^ 
chromatographic system, as described under Relate^ 
substances with 50 pl injection volume and spectrophotometer 
set at 243 nm.

NOTE — Carry out the test protected from light.

Test solution. Dilute the filtrate if necessary, with the 
dissolution medium to obtain a solution containing 0.0001 per 
cent w/v of Colchicine.

Reference solution. A 0.0001 per cent w/v solution of 
colchicine IPRS in the dissolution medium.

Inject the reference solution and the test solution.

Calculate the content of C22H25NO6 in the medium

Q. Not less than 75 percent ofthe stated amount of CfThA'O,.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Carry out the test protected from light.

Test solution. Disperse a quantity of powdered tablets 
containing 5 mg of Colchicine in 40 ml of methanol (50 per 
cent) with the aid of ultrasound and dilute to 50.0 ml with the 
same solvent, filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol (50per cent).

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with methanol (50per cent).

Reference solution (c). A 0.1 per cent w/v solution of 
colchicine for system suitability A IPRS in methanol (50 per 
cent).

Chromatographic system
- a stainless steel column 25 cm * 4.6 mm, packed with 

octylsilane , bonded to porous silica (5 pm) (Such as 
Lichrosorb RP 8),

- mobile phase: A. water,
B. methanol,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 52 48

12 52 48

25 20 80
30 ' 20 80

32 52 ■ 48

38 52 48
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IP 2022 COLCHICINE AND PROBENECID TABLETS

relative retention time with reference to colchicine 
Retention time: about 13 minutes) for impurityAis about 0.9.

• ct reference solution (c). The test is not valid unless the 
esolution between the peaks due to colchicine impurity A 

and colchicine peak is not less than 1.5.

Inject the test solution, reference solution (a) and (b). In the 
'hromatogram obtained with the test solution, the area of any 
eak corresponding to colchicine impurity A is not more than 

3 5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (3.5 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent) and the sum of areas of all the 
secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (5.0 per cent). Ignore any peak with an area less 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications..

Test solution. Disperse one tablet in 4 ml ofthe solvent mixture, 
with the aid of ultrasound and dilute to 5.0 ml with the solvent 
mixture, filter.

Inject reference solution (a) and the test solution.

Calculate the content of C22H25NO6 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE— Carry out the test protected from light.

Solvent mixture. Equal volumes of methanol and water.

Test solution. Disperse 10 intact tab lets in 40 ml ofthe solvent 
mixture, with the aid of ultrasound and dilute to 50.0 ml with 
the solvent mixture, filter.

Reference solution (a). Dissolve quantity of colchicine IPRS 
,n solvent mixture and dilute with the solvent mixture to 
obtain a solution having a known concentration similar to the 
expected concentration of the test solution.
Reference solution (b). A 0.1 per cent w/v solution of 
colchicinefor system suitability A IPRS in the solvent mixture. 

^se chromatographic system as described under Related 
substances,

^ject reference solution (b). The test is not valid unless the 
Solution between the peaks due to colchicine impurity A 
and colchicine is not less than 1.5.

^ject reference solution (a) and the test solution.

Calculate the content of C22H25NO6 in the tablets.

Storage. Store protected from light.

Colchicine and Probenecid Tablets
Colchicine and Probenecid Tablets contain not less than 
90.0 per cent and not more than 115.0 per cent ofthe stated 
amount of colchicine, C22H25NO6, and not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
probenecid, CuHjgNC^S.

Usual strength. Colchicine, 1 mg and Probenecid, 250 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 100 volumes of methanol and 
1.5 volumes of strong ammonia solution.

Test solution (a). Shake a quantity of the powdered tablets 
containing 1 mg of Colchicine with 15 ml of water, mix, filter, 
extract the filtrate with 25 ml of chloroform and evaporate the 
chloroform extract to a volume of about 1 ml.

Test solution (b). Shake a quantity of the powdered tablets 
containing 10 mg of Probenecid with 10 ml of chloroform, 
allow to settle and decant the clear supernatant liquid.

Reference solution (a). A solution containing 0.1 per cent 
w/v of colchicine IPRS.

Reference solution (b). A solution containing 0.1 per cent 
w/v of probenecid IPRS.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
The principal spot in the chromatogram obtained with test 
solution (a) corresponds to that in the chromatogram obtained 
with reference solution (a). Similarly, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (b).

Uniformity of content. For colchicine— Complies with the test 
stated under Tablets using the method described under Assay.

Other tests. Comply with the tests stated under Tablets.

Assay. For colchicine — Carry out the determination 
without delay, under subdued light, using low actinic 
glassware.

Weigh and powder 20 tablets. Disperse a quantity ofthe powder 
containing about 1 mg of Colchicine, shake with 75 ml of ethanolic 
sodium carbonate for 30 minutes, add sufficient of ethanolic 
sodium carbonate to produce 100.0 ml and filter. Measure the 
absorbance of the resulting solution at the maximum at about
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COLISTIMETHATE SODIUM

350 nm (2.4.7). Calculate the content of taking 440 as
the specific absorbance at 350 nm.

For probenecid — Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing about 0.25 g of Probenecid, 
shake with 100 ml of 0.1M sodium hydroxide for 10 minutes, 
add sufficient of ft 1M sodium hydroxide to produce 250.0 ml, 
mix and filter. Dilute 10.0 ml ofthe filtrate to 100.0 ml with 0.1 M 
sodium hydroxide. Dilute 10.0 ml to 50.0 ml with the same 
solvent and measure the absorbance of the resulting solution 
at the maximum at about 248 nm (2.4.7). Calculate the content 
of C13Hi9NO4S taking 332 as the specific absorbance at 
248 nm.

Storage. Store protected from light.

Colistimethate Sodium

Colistin A component R =

ch3
—(CH2)4CHCH2CH3

C58H105NI6Na5O28S5 Mol. Wt.: 1749.8

Colistin B component R =

CH3

— (CH2)4CHCH3

C57Hi03Ni6Na5O28S5 Mol.'Wt: 1735.8

Colistimethate Sodium is prepared from colistin by the action 
of formaldehyde and sodium hydrogen sulphite. ,

IP 202>

Semi-synthetic product derived from a fermentation produ^ 

Colistimethate Sodium cohtairis not less than 11500 Units 
mg, calculated on the dried basis.

Category. Antibiotic.

Description. A white or almost white, hygroscopic powder

Identification

A. Determine by thin-layer chromatography (2.4.17), coatfoo 
the plate with silica gel G.

NOTE —: Protect the solutions from light.

Mobile phase. Amixture of 25 volume of water and 75 volumes 
of phenol.

Test solution. Dissolve 5 mg of the substance under 
examination in 1.0 ml of a mixture of equal volumes of 
hydrochloric acid and water, heat in a sealed tube at 135° for 
5 hours, evaporate to dryness on a water-bath, continue to 
heat until the hydrochloric acid has evaporated and dissolve 
the residue in 0.5 ml of water.

Reference solution (a). A 0.2 per cent w/v solution of leucine 
in water.

Reference solution (b)..A 0.2 per cent w/v solution of 
threonine.in water.

Reference solution (c). A 0.2 per cent w/v solution of 
phenylalanine in water. .

Reference solution (d). A 0.2 per cent w/v solution of serine 
in water.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate at 105°, spray with ethanolic 
ninhydrin solution and heat at 110° for 5 minutes. The spots 
in the chromatogram obtained with the test solution 
correspond to those in the chromatogram obtained with the 
reference solution (a) and (b), but shows no spots 
corresponding to those in the chromatograms obtained with 
reference solution (c) and (d). It also shows a spot with a very’ 
low Rf value (2,4-diaminobutyric acid).

B. Dissolve 5 mg in 3 ml of water, add 3 ml of dilute sodium 
hydroxide solution. Shake and add 0.5 ml of a 1.0 percent 
w/v solution of copper sulphate; a violet colour is produced. 

C. Dissolve 50 mg in 1 ml of 1 Mhydrochloric acid, add 0.5 mi 
of 0.01 M iodine. The solution is decolourised and gives the 
reaction (a) of sulphates (2.3.1).

D. It gives reaction (b) of sodium salts (2.3.1).

Tests
Appearance of solution. A1.6 per cent w/v solution in 
is clear (2.4.1). .
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Il (? 4 24)- 6-5 to 8.5, determined in a 1.0 per cent w/v solution 
P “fan dioxide-free water, measure after 30 minutes.

coecific optical rotation (2.4.22). 51.0° to -46.0°, determined 
in a 5 0 per cent w/v solution in water.

free colistin. Dissolve 80 mg in 3 ml of water, add 0.1 ml of a 
10 Oper cent w/v solution oisilicotungstic acid', after 10 to 20 
. ^nnds the solution is not more opalescent than opalescence 
sandard OS2(2.4.1).

Sulphated ash (2.3.18). 16.0 per cent to 21.0 per cent, 
determined on 0.5 g.

Losson drying (2.4.19). Notmore than 5.0 percent, determined 
on 1.0 g by drying in an oven at 60° over diphosphorus 
rientoxide at a pressure not exceeding 0.67 kPa for 3 hours.

Colistimethate sodium intended for use in the manufacture 
of parenteral preparation without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 2.0 Endotoxin 
Units per mg of colistin.

Assay. Determine by the microbiological assay of antibiotics, 
Method A or B (2.2.10).

Storage. Store protected from light and moisture.

Colistimethate Injection
Colistimethate Injection is a sterile solution of Colistimethate 
Sodium in Sodium Chloride Intravenous Infusion. It is prepared 
by dissolving Colistimethate Sodium for Injection in the 
requisite amount of Sodium Chloride Intravenous Infusion.

Storage. Colistimethate Injection should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer when prepared and stored 
strictly in accordance with the manufacturer’s instructions.

Colistimethate Sodium for Injection

Colistimethate Sodium for Injection is a sterile material 
consisting of Colistimethate Sodium with or without excipients, 
h is supplied in a sealed container.

The contents of the sealed container comply with the 
requirements for Powders for Injections or Infusions stated 
under Parenteral Preparations and with the following 
requirements.

Colistimethate Sodium for Injection contains not less than 
■0 per cent and not more than 120.0 per cent of the stated 

amount of colistimethate sodium.

Usual strengths. 1 million IU and 2 million IU per vial.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

NOTE—Protect the solutions from light.

Mobilephase. A mixture of 25 volume of water and 75 volumes 
of phenol.

Test solution. Dissolve a quantity containing 62,500 Units of 
Colistimethate Sodium in I ml of a mixture of equal volumes of 
hydrochloric acid and water, heat in a sealed tube at 1-35° for 
5 hours, evaporate to dryness on a water-bath, continue to 
heat until the hydrochloric acid has evaporated and dissolve 
the residue in 0.5 ml of water.

Reference solution (a). A 0.2 per cent w/v solution of leucine 
in water.

Reference solution (b). A 0.2 per cent w/v solution of 
threonine in water.

Reference solution (c). A 0.2 per cent w/v solution of 
phenylalanine in water.

Reference solution (d). A 0.2 per cent w/v solution of serine 
in water.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate at 105°, spray with ethanolic 
ninhydrin solution and heat at 110° for 5 minutes. The spots 
in the chromatogram obtained with the test solution 
correspond to those in the chromatogram obtained with the 
reference solution (a) and (b), but shows no spots 
corresponding to those in the chromatograms obtained with 
reference solution (c) and (d). It also shows a spot with a very 
low Rr value (2,4-diaminobutyric acid).

B. Dissolve a quantity containing 125,000 IU in 5 ml of water. 
Heat 0.5 ml of the solution with 0.5 ml of chromotropic acid- 
sulphuric acid solution at 100° for 30 minutes; a purple colour 
is produced (distinction from colistin sulphate).

C. Dissolve a quantity containing 625,000 IU in 1 ml of 
I M hydrochloric acid, add 0.5 ml of 0.01 M iodine. The 
solution is decolourised and gives the reaction (a) of sulphates 
(2.3.1).

D. It gives the reaction (b) of sodium salts (2.3.1).

Tests

pH (2.4.24). Dissolve a quantity in carbon dioxide-free water 
to obtain a solution containing 125,000 IU per ml. The pH of 
the solution, measured 30 minutes after preparation, is 6.5 to 
8.5.
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Free colistin. Dissolve a quantity containing 1,000,000 IU in 
3 ml of water, add 0.1 ml of a 10.0 per cent w/v solution of 
silicotungstic acid and allow to stand for 10 to 20 seconds. 
The solution is not more opalescent than opalescence standard 
OS2 (2.4.1).

Loss on drying (2.4.19). Notmore than 5.0 per cent, determined 
on 1.0 g by drying in an oven at 60° over diphosphorus 
pentoxide at a pressure not exceeding 0.7 kPa for 3 hours..

Colistimethate Sodium intended for use in the manufacture 
of parenteral preparation without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 43.75 Endotoxin 
Unit per ml of a solution containing 250,000 IU per ml in Water 
for Injections.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Mix the contents of the 10 containers and carry out the 
microbiological assay of antibiotics (2.2.10).

Storage. Store protected from moisture.

Labelling. The label of the sealed container states the total 
number of IU (units) contained in it.

Colistin Sulphate

Polymyxin RI R2 R3 R4 R5 Mol. Formula Mj

El ch3 ch3 H ch3 H CsjHiooN^Ob 1170

E2 CH; H H ch3 H CsslhgNisOn 1155

E3 H ch3 H ch3„ H. CsiHssNijOu < 1155

EI-I . ch3 CH3 H . H : CH3 C53H1OTNl5Ol3 1170

E1-7MOA H ch3 C1I3 CHs H C53H]ooNi$On 1170

Category. Antibacterial.

Colistin Sulphate is a mixture of the sulphates of polypep^ 
produced by the growth of certain strains of Bacillus pofyny^ 
var. colistinus or by any other means.

Colistin Sulphate contains not less than 77.0 per cent sum 
polymyxins El, E2, E3, El-I and E1-7 MOA t and not more 
than 10.0 per cent each of polymyxins El-1, El-7MOA 
polymyxin E3, calculated on the dried basis.

Description. A white or almost white powder; hygroscopic

Identification

Test A, C and D may be omitted if tests B and E are carried 
out. Tests B may be omitted if test A, C, D and E are carried 
out.

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

NOTE — Carry out the test protectedfrom light.

Mobile phase. A mixture of 75 volumes of phenol and 25 
volumes of water.

Test solution. Dissolve 5 mg of the substance undec 
examination in 1 ml of equal volume of hydrochloric ocic/and 
water, heat at 135° for 5 hours in a sealed tube. Evaporate to 
dryness on a water-bath and continue the heating until the 
litmus paper has turned red and dissolve the residue in 0.5 ml 
of water.

Reference solution (a). A 0.2 per cent w/v solution of leucine 
IPRS in water.

Reference solution (b). A 0.2 per cent w/v solution of 
threonine IPRS in water.

Reference solution (c). A 0.2 per cent w/v solution of 
phenylalanine IPRS in water.

Reference solution (d). A 0.2 per cent w/v solution ol serine 
IPRS in water.

Apply to the plate 5 pl of each solution. Allow the mobiie 
phase to rise 12 cm. After development, dry the plate at 105s 
spray with ninhydrin solution and heat at 110° for 5 minutes. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatograms obtained 
with reference solution (a) and (b), but shows no spots 
corresponding to those in the chromatograms obtained with 
reference solution (c) and (d); the spot obtained with the 
test solution also shows a spot with a very low Rvalue ot 
2, 4-diaminobutyric acid.

B. In the Assay, the peaks due to polymyxin El and po!ynMir‘ 
E2 in the chromatogram obtained with the test solution 
corresponds to the peaks in the chromatogram obtained with 

reference solution (a).
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Dissolve 5 mg in 3 ml of water, add 3 ml of dilute sodium 
drodde solution. Shake and add 0.5 ml of a 1.0 per cent 

Station of copper sulphate; A violet colour is produced.

P Dissolve 50 mg in 1 ml of 7 Mhydrochloric acid', add 0.5 ml 
^001Miodine. The solution remains colored.

E lt gives reaction (A) of sulphates (2.3.1).

Tests

pH (2.4-24)- 4.0 to 6.0, determined in 1.0 per cent w/v solution 
carbon dioxide-free water.

Specific optical rotation (2.4.22). -73° to -63° determined in 
a 5.0 per cent w/v solution in water.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 40 ml of water and dilute to 50.0 ml with 
acetonitrile.

Reference solution (a). Dissolve 25 mg of colistin sulphate 
IPRS in 40 ml of water and dilute to 50.0 ml with acetonitrile.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with a mixture of 20 volumes of acetonitrile and 80 
volumes of water.

Chromatographic system
- a stainless steel column 15 cmx 4.6 mm, packed with end 

capped octadecylsilane bonded to porous silica 
(3.5 pm),

- column temperature: 30°,
- mobile phase: a mixture of 22 volumes of acetonitrile 

and 78 volumes of a solution prepared by dissolving 
4.46 g of anhydrous sodium sulphate in 900 ml of water, 
adjusted to pH 2.4 with dilute phosphoric acid and 
dilute to 1000 ml with water,

- flow rate: 1 mlperminute,
- spectrophotometer set at 215 nm,
~ injection volume: 20 pl.

^ane Relative

polymyxin E2
retention time

0.45
Polymyxin E3 0.5
PolymyxinEl-1 0.8
Polymyxin El (Retention time about 16 minutes)
P°lymyxinEl-7MOA

1.0

1.1

between the peaks due to polymyxin E2 and polymyxin E1-1 is 
not less than 6.0, between the peaks due to polymyxin El-I 
and polymyxin El is not less than 2.5 and between the peaks 
due to polymyxin E1 and polymyxin E1-7MO A is not less than 
1.5.

Inject reference solution (b) and the test solution. The area of 
any peak other than principal peak in the chromatogram 
obtained with test solution is not greater than 4.0 per cent and 
sum of all the peaks is not greater than 23.0 per cent. Ignore 
any peak with area due to polymyxin E1 in the chromatogram 
obtained with reference solution (b); and polymyxins E2, E3, 
EM,ElandEl-7MOA.

Sulphates. 16.0 to 18,0 per cent calculated on dried basis, 
determined by following method.

Dissolve 0.25 g in 100 ml of distilled water and adjusted to pH 
11 with concentrated ammonia. Add 10.0 ml of 0.1Mbarium 
chloride and 0.5 mg of phthalein purple as an indicator and 
titrate with 0.1 M sodium edetate, when the colour of the 
solution begins to change add 50 ml ethanol (95 per cent) 
and continuing the titration until the violet-blue colour 
disappears. Perform the blank determination and make any 
necessary correction.

1 ml of 0.1 M barium chloride is equivalent to 0.009606 g of 
SO4.

Sulphated ash (2.3.18). Not more than 1.0 per cent, determined 
on 1,0 g.

Loss on drying (2.4.19). Not more than 3.5 per cent, determined 
on 1.0 g by drying in an oven at 60° over diphosphorus 
pentoxide at a pressure not exceeding 670 Pa for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance, under 
examination in 40 ml of water and dilute to 50.0 ml with 
acetonitrile.

Reference solution. Dissolve 25 mg of colistin sulphate IPRS 
in 40 ml of water and dilute to 50.0 ml with acetonitrile.

Use the Chromatographic system as described under Related 
substances.

Inject the reference solution and the test solution.

Calculate the percentage content of polymyxin E3, of 
polymyxin El-I, of polymyxin E1-7MOA, and the sum of 
polymyxins E1, E2, E3, E1 -I and E1-7M0A, Using the following 
expression.

AEi xm2x PEi 
'"'Ei . DX BEi .Inject reference solution (a). Run the chromatogram 1.5 times 

’ e retention time of polymyxin El.
Tk

e test is not valid unless the resolution between the peak 
Ue 10 P°lymyxin E2 and polymyxin El is not less than 8.0,

where, CE; - percentage content of polymyxin Ei,
AEi = area of the peak due to polymyxin Ei in the 

chromatogram obtained with the test solution,
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COLISTIN SULPHATE ORAL SUSPENSION

■—. mass in milligrams of the substance to be 
examined (dried substance) in the test solution, 

. BE! = area of the peak due to polymyxin Ei in the 
chromatogram obtained with reference 
solution (a),

m2 = mass in milligrams of colistin sulphate IPRS in 
reference solution (a),

De[ - declared percentage content for polymyxin Ei 
in colistin sulphate IPRS.

Storage. Store protected from light and moisture.

Colistin Sulphate Oral Suspension
Colistin Sulphate Oral Suspension is a dry mixture of Colistin 
Sulphate with or without one or more suitable buffers, colours, 
diluents, dispersants, and flavouring agent. It is filled in a 
sealed container.

.The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of Water just 
before use.

Colistin Sulphate Oral Suspension contains not less than 
90.0 per cent and not more than 120.0 per cent of the stated 
amount of colistin.

When stored at the temperature and for the period stated.on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of colistin.

Tests
pH (2.4.24). 5.0 to 6.0 in the constituted suspension.

Other tests/Comply with the tests stated under Oral Liquids.

Loss on drying (2.4.19). Not more than 3.0 per cent determined 
on 0.1 g by drying in an oven over phosphorus pentoxide at 
60° at a pressure not exceeding 0.67 kPa.

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10), and express the result in mg of Colistin per 
ml

Storage. Store protected from light and moisture.

Colistin Tablets
Colistin Sulphate Tablets
Colistin Tablets contain not less than 77.0 per cent contain 
sum of polymyxins EI, E2, E3, EI-I and El-7MOA of the 
stated amount of Colistin sulphate and not more than 10.0 per 

, cent of each polymyxins El -I, El-7MOA and polymyxin E3.

Usual strengths. 1000,000 Units (equivalent to 80 mg).
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Identification

A. Determine by thin-layer chromatography (2.4.17), coatina 
the plate with silica gel G. e

NOTE—Carry out the test protected from light.

Mobile phase. A mixture of 75 volumes of phenol and A 
volumes of water.

Test solution. Shake a quantity of powdered tablets contain^ 
10 mg of Colistin Sulphate with 10 ml of water and filter, add 
0.5 ml of hydrochloric acid to 0.5 ml ofthe filtrate, heat in a 
sealed tube at 135° for 5 hours, evaporate to dryness on a 
water bath, continue to heat until any residual hydrogen 
chloride has been removed. Dissolve the residue in 0,5 ml of 
water and centrifuge, if necessary.

Reference solution (a). A 0.25 per cent w/v solution of 
v-leucine IPRS in water.

Reference solution (b). A 0.25 per cent w/v solution of 
\-threonine IPRS in water.

Reference solution (c). A 0.25 per cent w/v solution of 
L- phenylalanine IPRS in water.

Reference solution (d). A 0.25 per cent w/v solution of 
L-serine IPRS in water..

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 12 cm. After development, dry the plate at 105°, 
spray with ninhydrin solution and heat at 110° for 5 minutes. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatograms obtained 
with reference solution (a) and (b), but shows no spots 
corresponding to those in the chromatograms obtained with 
reference solution (c) and (d); the spot obtained with the test 
solution also shows a spot with a very low Rvalue of 
2, 4-diaminobutyric acid.

B. Heat 0.5 ml of the filtrate with 0.5 ml of chromotropic acid- 
sulphuric acid solution at 100° for 30 minutes. No purple 
colour is produced (distinction from colistin sulfomethate).

C. The filtrate gives reaction (A) of sulphates (2.3.1).

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Shake a quantity of the powdered tablets 
containing 25 mg of Colistin Sulphate for 20 minutes with 
40 ml of water, dilute to 50.0 ml with acetonitrile and filter.

Reference solution (a). Dissolve 25 mg of colistin sulpl](ltes 
IPRS, add 40 ml of water and dilute to 50 ml with acetonitrile

Reference solution (b). Dilute 1 volume of reference solution 
(a) to 100 volumes with a mixture of 20 volumes of acetoniiri^ 
and 80 volumes of water.
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CORN OILIP 2022

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with 
end capped octadecylsilane bonded to porous silica 
(3.5 pm).
columntemperature: 30°,
mobile phase: a mixture of 22 volumes of acetonitrile 
and 78 volumes of a solution prepared by dissolving 
4.46 g of anhydrous sodium sulphate in 900 ml of water, 
adjusted to pH 2.4 with dilute orthophosphoric acid 
and dilute to 1000 ml with water.

„ flow rate: 1 ml per minute,
_ spectrophotometer set at 215 nm,
_ injection volume: 20 pl.

Inject reference solution (a). Run the chromatogram 1.5 times 
die retention time of polymyxin E1. The relative retention time 
with reference to polymyxin El is about 16, for polymyxin E2 is 
about 0.45, for polymyxin E3 is about 0.5, forpolymyxinEl-Iis 
about 0.8 and polymyxin E1-7MOA is about 1.1.

The test is not valid unless the resolution between the peak 
due to polymyxin E2 and polymyxin El is not less than 8.0; 
between the peaks due to polymyxin E2 and polymyxin E1 -I is 
not less than 6.0; between the peaks due to polymyxin El-I 
and polymyxin El is not less than 2.5 and between the peaks 
due to polymyxin E1 and polymyxin E1-7M0A is not less than 
15.

Inject reference solution (b) and the test solution. The area of 
any peak other than principal peak in the chromatogram 
obtained with test solution is not greater than 4.0 per cent and 
sum of all the peaks is not greater, than 23.0 per cent. Ignore 
any peak with area less than the area of peak due to polymyxin 
EI in the chromatogram obtained with reference solution (b) 
and any peak due to polymyxin E2, E3, E1 -I, E1 and E1-7M0A.

Other tests. Comply with the test stated under Tablets.

Assay. Determine by the microbiological assay of antibiotics, 
MethodA(2.2.10).

The precision of the assay is such that the fiducial limits of 
error are not less than 95 per cent and not more than 
105 per cent of the estimated potency. The upper fiducial limit 
of error is not less than 97.0 per cent and the lower fiducial 
Emit of error is not more than 110.0 per cent of the stated 
number of units.

Storage. Store protected from light.

Corn Oil
, 01 OH is the refined fixed oil obtained from the embryo of 

a mays Linne (Fam. Gramineae).
Category. Pharmaceutical aid.

Description. Aclear, light yellow-coloured, oily liquid with a 
faint characteristic odour and slightly nutty, sweet taste 
resembling cooked sweet com.

Identification

Complies with the test of Fatty Acid Composition by Gas 
Chromatography (2.3.50) and exhibits the following 
composition profile of fatty acids.

Carbon-Chain 
length

No. of Double 
bonds

percentage

<14 0 <0.1
14 0 <0.1
16 0 8.6 to 16.5
16 1 <0.5
18 0 1.0 to 3.3
18 1 20.0 to 42.2
18 2 39.4 to 62.0
18 3 0.5 to 1.5
20 0 <0.8
20 1 <0.5 •
22 0 <0.3
22 1 <0.1
24 0 <0.4

Tests

Weight per ml (2.4.29). 0.914 g to 0.921 g..

Refractive index (2.4.27). 1.470 to 1.474.

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Acid value (2.3.23). Not more than 0.2.

Peroxide value (2.3.35). Not more than 10.0.

Iodine value (2.3.28). 102to 130.

Saponification value (2.3.37). 187 to 193.

Unsaponifiable matter (2.3.39). Not more than 1.5 per cent.

Water (2.3.43). Not more than 0.1 per cent, determined on 
0.5 g in a mixture of equal volumes of decanol and methanol.

Alkaline impurities.,Not more than 0.1 ml of 0.01 M 
hydrochloric acid is used.

Mix 10 ml of acetone and 0.3 ml of water, and add 0.05 ml of 
bromophenol blue TS. Neutralize the solution to a green colour 
if necessary with 0.01 Mhydrochloric acid or 0.01 M sodium 
hydroxide. Add 10 ml of Com Oil, shake, well and allow to 
stand. Titrate with 0.01 Mhydrochloric acid to change the 
colour of the upper layer to yellow.
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CORTISONE ACETATE

Storage. Store protected from light, moisture and avoid 
exposure to excessive heat

Labelling. The label states the name and quantity of any added 
antioxidant.

Cortisone Acetate

C23H30O6 Mol. Wt 402.5

Cortisone Acetate is 17a,21-dihydroxypregn-4-ene-
3,11,20- trione 21-acetate.

Cortisone Acetate contains not less than 96.0 per cent and 
not more than 104.0 per cent of C23H30O6, calculated on the 
dried basis.

Category, Adrenocortical steroid.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A are carried out,

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cortisone 
acetate IPRS or with the reference spectrum of cortisone 
acetate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes o£formamide.

Mobile phase. Chloroform.

Test solution. Dissolve 25 mg of the substance under 
examination in 10.0 ml of the same solvent mixture.

Reference solution (a). Dissolve 25 mg of cortisone acetate 
IPRS in 10.0 ml ofthe same solvent mixture.

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a). .

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 

IP 202J

top, remove the plate from the tank and allow the solvent fo 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v) 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single 
compact spot.

C. 10 mg gives the reactions of acetyl groups (2.3.1).

Tests

Specific optical rotation (2.4.22). +211° to +220°, determined in a 
1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). Dissolve 50 mg in sufficient ethanol 
(95 per cent) to produce 100 ml and dilute 2 ml to 100 ml with 
the same solvent. Absorbance of the resulting solution at the 
maximum at about 240 nm, 0.375 to 0.405.

Related substances. Determine by liquid chromatography 
(2.4.14).

Prepare the following solutions immediately before use.

Test solution. Dissolve 25.0 mg of the substance under 
examination in acetonitrile and dilute to 10.0 ml with the same 
solvent.

Reference solution (a). Dissolve 2 mg of cortisone acetate 
IPRS and 2 mg of hydrocortisone acetate IPRS in acetonitrile 
and dilute to 100.0 ml with the same solvent.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

packed with octadecylsilane bonded to porous silica 
(5 pm),

- mobile phase: a mixture of400 ml of acetonitrile and 550 
ml of water, allowed to equilibrate sufficient water added 
to produce 1000 ml and mixed,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Equilibrate the column with the mobile phase for 3 0 minutes. 

Inject reference solution (b). Adjust the sensitivity of the 
system so that the height of the . principal peak in 
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|p 2022 CORTISONE INJECTION

hromatograra's at ^east Per cent t^1G scale ^ie 

recorder. .
’ect reference solution (a). The retention times are: 

hydrocortisone acetate, about 10 minutes and cortisone 
acetate, about 12 minutes. The test is not valid unless the 
^solution between the peaks due to hydrocortisone acetate 
and cortisone acetate is at least 4,2.

injeCt reference solution (b) and the test solution. Continue 
the chromatography for twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak other than the principal peak, is not 
treater than half the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent); the sum of the areas of all the peaks other than the 
principal peak, is not greater than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1.5 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b).

Sulphated ash (2.3.18). Notmore than 0.1 per cent

Loss on drying (2.4.19). Not more than 0.5 per cent, determined on 
0.5 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 0.1 g in ethanol and dilute to 100.0 ml with the 
same solvent. Dilute 2.0 ml of the solution to 100.0 ml with 
ethanol. Measure the absorbance at the maximum at about 
237nm(2.4.7).

Calculate the content of C23H30O6 taking 395 as the specific 
absorbance at 237 nm.

Storage. Store protected from light.

Cortisone Injection
Cortisone Acetate Injection

Cortisone Injection is a sterile suspension of a very fine powder 
of Cortisone Acetate in Sodium Chloride Injection containing 
suitable dispersing agents.

Cortisone Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent ofthe stated amount of cortisone 
acetate, C^oOe.
Usual strength. 25 mg per ml.

Description. A white suspension, which settles on standing, 
but readily disperses on shaking.

identification

Extract a volume ofthe injection containing 0.1 g of Cortisone
Acetate with 6 ml of chloroform, filter and evaporate the 
l°roform. The residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cortisone acetate 
IPRS or with the reference spectrum of cortisone acetate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. 90 volumes of acetone and 10 volumes of 
formamide.

Mobile phase. Chloroform.

Test solution. Dissolve a quantity of injection containing 
25 mg of cortisone in the solvent mixture and dilute to 10.0 ml 
with the solvent mixture.

Reference solution (a). Dissolve 25 mg of cortisone acetate 
IPRS in 10.0 ml of the solvent mixture..

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a).

Place the diy plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot.

C. 10 mg gives the reactions of acetyle groups (2.3.1).

Tests
pH (2.4.24). 5.0 to 7.2.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Mix a quantity of the suspension containing 
25 mg of Cortisone Acetate with 15 ml of isopropyl alcohol, 
evaporate to dryness on a steam bath. To the residue add 
10 ml of the mobile phase, shake, mix with the aid of ultrasound 
and filter (such as Whatman GF/C filter).

Reference solution (a). Dilute 1 volume ofthe test solution to 
100 volumes with the mobile phase.

Reference solution (b). A solution containing 0.002 per cent 
w/v, each of, cortisone acetate IPRS and hydrocortisone 
acetate IPRS in the mobile phase.
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CORTISONE INJECTION

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

packed with octadecylsilane bonded to porous silica 
(5 pm) (Such as Hypersil ODS),

- mobile phase: a mixture of 400 ml of acetonitrile and 
550 ml of water, allowed to equilibrate and sufficient 
water added to produce 1000 ml,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
~ injection volume: 20 pl.

The retention times are: hydrocortisone acetate, about 10 
minutes and cortisone acetate, about 12 minutes.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to hydrocortisone acetate 
and cortisone acetate is at least 4.2.

Inject reference solution (a) and the test solution. Continue 
the chromatography for twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not greater than half the. 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent); the sum ofthe areas of all the 
secondary peaks is not greater than 1.5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (1.5 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Add 50 ml of methanol to a quantity of the 
injection containing about 10 mg of Cortisone Acetate, shake, 
mix with the aid of ultrasound for 2 minutes, dilute to 100.0 ml 
with water, shake, centrifuge and use the supernatant liquid.

Reference solution. Dilute 50 ml of a solution in methanol 
containing 0.02 per cent w/v, each of, cortisone acetate IPRS 
and prednisolone IPRS to 100.0 ml with water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with.

. octadecylsilane bonded to porous silica (5 p.m) (Such 
as Hypersil ODS),

- mobile phase: methanol (60per cent), .
- flowrate: 1.5mlperminute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to cortisone acetate and 
prednisolone in the chromatogram obtained is at least 5.0.

Inject the reference solution and the test solution!

Calculate the content of C23H30O6 in the injection.

Storage. Store protected from light in single dose or multiple 
dose containers at a temperature not exceeding 30°. It should 
not be allowed to freeze.

Labelling. The label states (I) the name(s) of the dispersing 
agent(s) added; (2) that it is not meant to be given by 
intravenous injection; (3) that the container should be 
shaken before a dose is withdrawn.

gently

Cortisone Tablets
Cortisone Acetate Tablets

Cortisone Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of cortisone 
acetate, C23H30O6.

Usual strengths. 5 mg; 25 mg.

Identification

Extract a quantity of the powdered tablets containing 0.1 g of 
Cortisone Acetate with 5 ml of chloroform, filter and evaporate 
the chloroform. The residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cortisone 
acetate IPRS or with the reference spectrum of cortisone acetate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes of dimethylformamide.

Mobile phase. Chloroform.

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml ofthe same solvent mixture.

Reference solution (a). Dissolve 25 mg of cortisone acetate 
IPRS in 10.0 ml of the same solvent mixture.

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a).

Place the dry plate in a tank containing a shallow layer ot the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done.
Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray
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IP 2022 CORTISONE TABLETS

hot P^te with ethanolic sulphuric acid (20 per cent v/v).
t at 120° l°r a ^rthcr 10 minutes, allow to cool and examine 

n dayl  ̂and under ultraviolet light at 365 nm. The principal 
10 in the chromatogram obtained with the test solution 
•orresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot.

C 10 mg gives the reactions of acetyl groups (2.3.1).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (paddle),
Medium. 900 ml of a mixture of a 0.3 per cent w/v solution of 
sodium lauryl sulphate,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted if necessary 
with the medium, at the maximum at about 242 nm (2.4.7). 
Calculate the content of C23H3o06 in the medium from the 
absorbance obtained from a solution of known concentration 
of cortisone acetate IPRS in the medium.

Q. Not less than 75 per cent of the stated amount of C23H30O6.

Related substances. Determine by liquid chromatography 
(2,4,14).

Test solution. Mix a quantity of the powdered tablets 
containing 25 mg of Cortisone Acetate with 10.0 ml ofthe 
mobile phase, place in an ultrasonic bath for 10 minutes and 
filter (such as Whatman GF/C filter).

Reference solution (a). Dilute 1 volume of the test solution to 
100 volumes with the mobile phase.

Reference solution (b). A solution containing 0.002 per cent 
w/v, each of, cortisone acetate IPRS and hydrocortisone 
acetate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

packed with octadecylsilane bonded to porous silica 
(5 pm) (Such as Hypersil ODS), 
mobile phase:, a mixture of 400 ml of acetonitrile and 
^50 ml of waZer, allowed to equilibrate and sufficient 
water added to produce 1000. ml, 
flow rate: 1 mlperminute, 
spectrophotometer set at 254 nm,

~ injection volume: 20 pl.

^ject reference solution (b). The retention times are: 
y i'oconisone acetate, about 10 minutes and cortisone 

ac^tate, about 12 minutes. The test is not valid unless the 

resolution between the peaks due to hydrocortisone acetate 
and cortisone acetate is at least 4.2,

Inject reference solution (a) and the test solution. Continue the 
chromatography for twice the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, 
the area of any secondary peak is not greater than half the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent); the sum ofthe areas of all the 
secondary peaks is not greater than 1.5 times the area of the 
principal peak in the chromatogram obtained with .reference 
solution (a) (1.5 per cent). Ignore any peak with an area less 
than 0.05 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Powder one tablet, add 50 ml of ethanol, shake for 30 minutes 
and add sufficient ethanol to produce 100.0 ml. Centrifuge and 
dilute a suitable volume of the supernatant liquid 
containing 0.5 mg of Cortisone Acetate to 50.0 ml with ethanol. 
Measure the absorbance ofthe resulting solution at the maximum 
at about 240 nm (2,4.7). Calculate the content of C23H30O6 taking 
390 as the specific absorbance at 240 nm.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Add 50 ml of 
methanol to a quantity of the powder containing about 10 mg 
of Cortisone Acetate, shake, mix with the aid of ultrasound for 
2 minutes, dilute to 100.0ml with water, shake, centrifuge and 
use the supernatant liquid.

Reference solution. Dilute 50 ml of a solution in methanol 
containing 0.02 per cent w/v, each of, cortisone acetate IPRS 
and prednisolone to 100.0 ml with water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- mobile phase: methanol (60per cent),
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to cortisone acetate and 
prednisolone in the chromatogram obtained is at least 5.0.

Inject the reference solution and the test solution.

Calculate the content of C23H30O6 in’the tablets.

Storage. Store protected from light.

1961

https://nhathuocngocanh.com/



ABSORBENT COTTON [p^

Absorbent Cotton
Absorbent Cotton Wool

Absorbent Cotton consists of the new fibres or good quality 
new combers obtained from the seed coat of various species 
of the genus Gossypium Linn., cleaned, purified, bleached 
and carded. It does not contain any compensatory colouring 
matter.

Category. Surgical dressing.

Description. White, well-carded fibres of average staple length 
not less than 10 mm, containing not more than traces of leaf 
residue, seed coat and other impurities. It offers appreciable 
resistance when pulled and does not shed a significant 
quantity of dust when shaken gently.

Identification
A. When examined under a microscope, each fibre is seen to 
consist of a single cell, up to about 4 cm long and up to 40 pm 
wide, in the form of a flattened tube with thick and rounded 
walls and often twisted.

B. Treat with iodinated zinc chloride solution; the fibres 
become violet.

C. To 0.1 g add 10 ml of zinc chloride solution, heat to 40° and 
allowed to stand for 2 hours, shaking occasionally; the 
fibres do not dissolve.

Tests
Solution A. To 15.0 g add 150 ml of water, macerate for 2 hours 
in a closed vessel, decant the liquid, carefully squeezing out 
the residual liquid with a glass rod and mix. Reserve 10 ml for 
the test for surface-active substances and filter the remainder.

Acidity or alkalinity .To 25 ml of solution A add 0.1 ml of 
dilute phenolphthalein solution; to another 25 ml add 0.05 ml 
of methyl orange solution. Neither solution shows a pink 
colour.

Surface-active substances. Into a 25-ml graduated, ground­
glass stoppered cylinder with external diameter of 18 to 
22 mm, previously rinsed with sulphuric acid and then with 
water, add the 10 ml portion of solution A, shake vigorously 
30 times in 10 seconds, allow to stand for 1 minute and shake 
again 30 times. After 5 minutes, any foam present must not 
cover the entire surface of the liquid.

Absorbency

Apparatus. A dry, cylindrical wire basket, 80 mm high and 
50 mm in diameter, fabricated from wire of diameter 0.4 mm and 
having a mesh aperture of 15 to 20 mm; the basket weighs 
2.4 to 3.0 g.

Sinking time. Not more than 10 seconds, determined by the 
following method.

Weigh the basket to the nearest 10 mg. Take five samples 
each of approximately 1 g, from different places in the material 
being examined, pack loosely in the basket and weigh the 
packed basket to the nearest 10 mg. Hold the basket with its 
long axis in the horizontal position and drop it from a height of 
about 10 mm into water at 25° contained in a beaker at least 
12 cm in diameter and filled to a depth of 10 cm. Measure with 
a stopwatch the time taken by the basket to sink below the 
surface of the water. Repeat the procedure on two further 
samples and calculate the average value.

Water-holding capacity. Not less than 23.0 g per g, determined 
by the following method.

After the sinking time has been recorded in test A, remove the 
basket from the water, allow it to drain for exactly 30 seconds 
with its long axis in the horizontal position, transfer it to a fared 
beaker and weigh to the nearest 10 mg. Calculate the weight of 
water retained by the sample. Repeat the procedure on two 
further samples and calculate the average value.

Foreign fibres. When examined under a microscope, it is seen 
to consist exclusively of typical cotton fibres, except that 
occasionally a few isolated foreign fibres may be seen.

Fluorescence. Examine a layer about 5 mm in thickness under 
ultraviolet light at 365 nm It shows only a slight, brownish- 
violet fluorescence and a few yellow particles. Not more than a 
few isolated fibres show an intense blue fluorescence.

Colouring matter. Slowly extract 10 g in a narrow percolator 
with ethanol {95 per cent) until 50 ml of extract is obtained. The 
extract is not more intensely coloured than reference solution 
YS5 or GYS6 (2.4.1) or a solution prepared in the following 
manner. To 3.0 ml of CS S add 7.0 ml of a solution of hydrochloric 
acid containing 1.0 per cent v/v of hydrochloric acid and dilute 
0.5 ml ofthe resulting solution to 10 ml with the same solution of 
hydrochloric acid.

Ether-soluble substances. Not more than 0.5 per cent determined 
by the following method. Extract 5 g with ether in a continuous 
extraction apparatus (2.1.8), for 4 hours in such a way that the 
rate is at least four extractions per hour. Evaporate the ether and 
dry the residue to constant weight at 105°.

Water-soluble substances. Not more than 0.5 per cent, 
determined by the following method. Boil 5 g with 500 ml of 
water for 30 minutes, stirring frequently and replacing the 
water lost by evaporation. Decant the liquid into a beaker, 
squeeze the residual liquid from the material carefully with a 
glass rod, mix the liquids and filter the extract. Evaporate 
400 ml of the filtrate (corresponding to 4/5 of the mass ofthe 
sample taken) and dry the residue to constant weight at 105 ■ 

Neps. A thin layer approximately equivalent to 0.5 g for an area 
of450 sq. cm. spread uniformly between two glass plates, and 
viewed by the naked eye under transmitted light, does not 
show more neps than about an average of250 for three tests.
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hated ash (2.3.18). Not more than 0.5 per cent, determined 
n 5 0 g using 2 ml of sulphuric acid.

Loss on drying (2.4.19). Not more than 8.0 per cent, determined 
on 5.0 g by dfying in an oven at 105°'

Storage. Store in a dust-proof package, in a dry place.

Cottonseed Oil
Cottonseed Oil is the refined fixed oil obtained from the seed 
of cultivated plants of various varieties of Gossypium hirsutum 
Linne or of other species of Gossypium (Fam. Malvaceae). It 
may contain suitable antioxidants.

Category. Pharmaceutical aid.

Description. APale yellow or bright golden yellow-coloured, 
clear oily liquid. It is odourless, or nearly so, with a bland, 
nutty taste. At temperatures below 10° particles of solid fat 
may separate from the oil, and at about -5° to 0° the oil becomes 
solid or ncarly so. If it solidifies, the oil should be remelted 
and thoroughly mixed before use.

Identification

Tests

Complies with the test of Fatty Acid Composition by Gas 
chromatography, MethodA(2.3.50) and exhibits the following 
composition profile of fatty acids.

Carbon-Chain 
length

No. of Double 
bonds

percentage

<14 0 or 1 <0.2
14 0 0.3 to 1.0
16 0 18.0 to 26.4
16 1 <1.2
18. 0 2.1 to 3.3
18 1 14.0to21.7
18 2 46.7 to 58.3
18 3 <1.0
20 0 <1.0
20 1 <0.5
22 0 <0.6
22 1. <0.5

___ 24 0 <0.5

Weight per ml (2.4.29). 0.915 g to 0.921 g.

Refractive index (2.4.27). 1.4645 to 1.4655.

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Acid value (2.3.23). Not more than 0.2.

Peroxidevalue(2.3.35).Notmorethan 10.0.

Iodinevalue(2.3.28). 109 to 120.

Unsaponifiable matter (2.3.39). Not more than 1.5 percent.

Water (2.3.43). Not more than 0.1 per cent, determined on 
0.5 g.

Alkaline impurities. Not more than 0.1 ml of 0.01 M 
hydrochloric acid is used.

Mix 10 ml of acetone and 0.3 ml of water, and add 0.05 ml of 
bromophenol blue. Neutralize the solution to a green colour, 
if necessary, with 0.01 M hydrochloric acid or 0.01 M sodium 
hydroxide. Add 10 ml of cotton seed oil, shake, and allow to 
stand. Titrate with 0.01 M hydrochloric acid to change the 
color of the upper layer to yellow.

Storage. Store protected from light, moisture and avoid 
exposure to excessive heat.

Labelling. The label states the name and quantity of any 
added antioxidant.

Cresol
Cresol is a mixture of cresols and other phenols obtained from 
coal tar.

Category. Disinfectant; pharmaceutical aid (antimicrobial 
preservative).

Description. An almost colourless to pale brownish-yellow 
liquid, becoming darker on keeping or on exposure to light; 
odour, resembling that of phenol but more tarry.

Identification
To 0.5 ml add 300 ml of water, shake and filter. Divide the 
filtrate into two parts. To one part add ferric chloride test 
solution', a transient bluish colour is produced. To the other 
part add bromine solution', a pale yellow flocculent precipitate 
is produced.

Tests
Distillation range (2.4.8). Not more than 2.0 per cent v/v distils 
below 188° and not less than 80.0 per cent v/v between 195° 
and 205°.

Acidity. A 2 per cent w/v solution is neutral to bromocresol 
purple solution.

Weight per ml (2.4.29). l,029gto 1.044 g.

Hydrocarbons and volatile bases. Place 50 ml in a 500-ml round- 
bottomed flask, add about 83 ml of a 27 per cent w/v solution 
of sodium hydroxide and 100 ml of water and mix thoroughly.
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Connect the flask to a splash-bulb and air condenser about 
60 cm long, with the end of the air-condenser fitting, closely 
into the neck of a 250-ml pear-shaped separator and passing 
well into the separator, which has a cylindrical graduated 
portion above the stopcock. Fill the graduated portion of the 
separator with water. Distil rapidly until 75 ml of distillate has 
been collected, cooling the separator in running water, if 
necessary. Allow the separator to stand in a vertical position 
until separation is complete and draw off the aqueous liquid 
into a titration flask.

Hydrocarbons — Allow the separator to stand for a short 
time, measure the volume of hydrocarbon oil in the graduated 
portion and warm if necessary in order to keep the oil in the 
liquid state; subtract the volume of volatile bases in the 
hydrocarbon oil, as determined in the following test; not more 
than 0.5 per cent v/v of hydrocarbon oil is present.

Volatile bases — To the aqueous portion of the distillate 
obtained in the preceding test, add any aqueous liquid still 
remaining in the separator and neutralise it if necessary with 
0.1 M hydrochloric acid, using phenolphthalein solution as 
indicator. Titrate with I M hydrochloric acid using methyl 
orange solution as indicator. Wash the oil from the separator 
into the titration flask with water and again titrate with 
1 M hydrochloric acid. From the volume of additional 
1 M hydrochloric acid calculate the proportion of volatile 
bases in the hydrocarbon oil. From the total volume of 
1 M hydrochloric acid used in both titrations calculate the 
proportion of volatile bases in cresol.

1 ml of 1 M hydrochloric acid is equivalent to 0.08 ml of 
volatile bases; not more than 0.15 per cent v/v of volatile 
bases, calculated as pyridine, are present.

Sulphur compounds. Place about 20 ml in a small conical flask. 
Moisten a piece of filter paper with a 10 per cent w/v solution 
of lead acetate and fix it on the mouth of the flask; heat the 
flask on a water-bath for 5 minutes; the filter paper shows not 
more than a light yellow colour.

Non-volatile matter. Not more than 0.1 per cent w/v when 
evaporated on a water-bath and dried to constant weight at 
105°.

Storage. Store protected from light.

Cresol with Soap Solution
Cresol with Soap Solution is prepared by the saponification 
of a mixture of Cresol with vegetable oils such as cotton seed, 
linseed, soyabean or similar oils but excluding coconut and 
palm kernel oils. Alternatively, the mixed fatty acids derived 
from these oils may be used.

IP 2022

Cresol with Soap Solution contains not less than 47.0 per cent 
v/v and not more than 53.0 per cent v/v of Cresol.

Category. Disinfectant.

Description. An amber-coloured to reddish-brown liquid­
odour, that of cresol; soapy to touch.

Tests

Appearance of solution. 5 ml mixed with 95 ml of water fon?,s 
a clear solution without producing any opalescence on 
standing for 3 hours..

Alkalinity. Dilute 5 ml with 50 ml of ethanol (95 percent) 
neutralised to phenol red solution and titrate with 1 y 
sulphuric acid, using phenol red solution as indicator; not 
more than 0.6 ml is required.

Hydrocarbons and volatile bases. Distil 120 ml until all the 
water and 50 ml of cresol have been collected. Place the cresol 
thus recovered in a 500-ml round-bottomed flask, add about 
83 ml of a 27 per cent w/v solution of sodium hydroxide and 
100 ml of water and mix thoroughly. Connect the flask to a 
splash-bulb and air condenser about 60 cm long, with the end 
of the air-condenser fitting closely into the neck of a 250-ml 
pear-shaped separator and passing well into the separator, 
which has a cylindrical graduated portion above the stopcock. 
Fill the graduated portion of the separator with water. Distil 
rapidly until 75 ml of distillate has been collected, cooling the 
separator in running water, if necessary. Allow the separator 
to stand in a vertical position until separation is complete and 
draw off the aqueous liquid into a titration flask.

Hydrocarbons — Allow the separator to stand for a short 
time, measure the volume of hydrocarbon oil in the graduated 
portion and warm if necessary in order to keep the oil in the 
liquid state; subtract the volume of volatile bases in the 
hydrocarbon oil, as determined in the following test; not more 
than 0.5 per cent v/v of hydrocarbon oil is present.

Volatile bases —To the aqueous portion of the distillate 
obtained in the preceding test, add any aqueous liquid still 
remaining in the separator and neutralise it if necessary with 
0.1 M hydrochloric acid, using phenolphthalein solution as 
indicator. Titrate with 1 M hydrochloric acid using methyl 
orange solution as indicator. Wash the oil from the separator 
into the titration flask with water and again titrate with 
1 M hydrochloric acid. From the volume of additional 
1 M hydrochloric acid calculate the proportion of volatile 
bases in the hydrocarbon oil. From the total volume or 
1 M hydrochloric acid used in both titrations calculate the 
proportion of volatile bases in cresol.
1 ml of 1 M hydrochloric acid is equivalent to 0.08 nJ of 
volatile bases; not more than 0.15 per cent v/v of volatile 
bases, calculated as pyridine, are present.
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inhur compounds. Complies with the test for Sulphur 
coinpounds described under CresoL

Assay To 50 nil, accurately measured, add 150 ml of kerosene, 
' ., anCj add little powdered pumice stone and 3 g of sodium 
bicarbonate. Distil into a separator, the rate of distillation 

not more than 2 drops per second until the kerosene 
and cresol have completely distilled. This is indicated by the 
distillate being yellow in colour. Stop the distillation, add 
50 ml of kerosene and collect a further 50 ml ofthe distillate, 
discard the lower aqueous layer in the separator, dry the 
remainder with anhydrous calcium chloride and shake with 
[0 ml of sulphuric acid (50 per centw/w). Set aside for 
9 hours, reject the acid layer and to the kerosene layer add 
40 ml of sodium hydroxide solution and shake for 5 minutes. 
Transfer the alkaline layer to a 100-ml volumetric flask and 
extract the kerosene layer with 20 ml of sodium hydroxide 
solution adding the alkaline layer to that in the 100-ml 
volumetric flask. Add sodium hydroxide solution from a burette 
to make the volume in the flask to 100 ml. The difference 
between the burette reading and 40.5 is equal to the volume of 
cresol in 50 ml of the sample.

Storage. Store protected from light.

Croscarmellose Sodium
Croscarmellose sodium (cross-linked sodium carboxymethyl 
cellulose) is the sodium salt of a. cross-linked, partly 
O-carboxymethylated cellulose.

Category. Excipient.

Description. Awhite or greyish-white powder.

Identification

A. Shake 1 g with 100 ml of 0.0004 per cent w/v solution of 
methylene blue and allow to settle. The substance under 
examination absorbs the methylene blue and settles as a blue, 
fibrous mass.

B. Shake 1 g with 50 ml of water. Transfer 1 ml of the mixture to a 
test-tube, add 1 ml of water and 0.05 ml of a freshly prepared 
TO per cent w/v solution of o.-naphthol in methanol. Incline 
the test-tube and add carefully 2 ml of sulphuric acid down 
‘he side so that it forms a lower layer. A reddish-violet colour 
develops at the interface.

C- The solution prepared from the sulphated ash in the test for 
Heavy metals (see Tests) gives reaction (a) of sodium salts

Tests

(2.4.24). 5.0 to 7.0, determined on 1.0 per cent w/v solution 
ln ^at'hon dioxide-free water.

Degree of substitution. Take 1.0 g in 500 ml conical flask, add 
300 ml of a 10 per cent w/v solution of sodium chloride, 
25.0 ml of 0.1 M sodium hydroxide, stopper the flask and 
allow to stand for 5 minutes, shaking occasionally. Add 
0.05 ml of m-cresol purple solution and about 15 ml of 0.1 M 
hydrochloric acid from a burette. Insert the stopper and shake. 
If the solution is violet, add 0.1 Mhydrochloric acid in 1 ml portions 
until the solution becomes yellow, shaking after each addition. 
Titrate with 0.1 M sodium hydroxide until the colour turns to 
violet.

Calculate the number of milliequivalents (M) of base required 
for the neutralisation equivalent to 1 g of dried substance.

Calculate the degree of acid carboxymethyl substitution (A) 
from the expression:

1150AT
(7102-412 M - 80 C)

where, C = sulphated ash as a percentage

Calculate the degree of sodium carboxymethyl substitution 
(S) from the expression:

(162 + 58 zl) C 
(7102-80 C).

The degree of substitution is the sum of A + 5 and it is between 
0.60 and 0.85, calculated on the dried basis.

Sodium chloride and sodium glycollate. The sum of the 
percentage contents of sodium chloride and sodium glycollate 
is not more than 0.5 per cent, calculated on the dried basis.

Sodium chloride. Place 5.0 g in a 250 ml conical flask, add 
50 ml of water and 5 ml of strong hydrogen peroxide solution 
and heat on a water-bath for 20 minutes stirring occasionally to 
ensure total hydration. Cool, add 100 ml of water and 10 ml of 
nitric acid. Titrate with 0.05 M silver nitrate determining the 
end-point potentiometrically (2.4.25) using a silver indicator 
electrode and a double-junction reference electrode containing 
a 10 per cent w/v solution of potassium nitrate in the outer 
jacket and a standard filling solution in the inner jacket, and 
stirring constantly.

1 ml of 0.05 M silver nitrate is equivalent to 0.002922 g of 
NaCl.

Sodium glycollate. Place 0.5 g of the substance under 
examination in a 100 ml beaker. Add 5 ml of glacial acetic acid 
and 5 ml of water and stir to ensure total hydration (about 
15 minutes). Add 50 ml of acetone and 1 g ofsodium chloride. 
Stir for several minutes to ensure complete precipitation of 
the carboxymethylcellulose. Filter through a fast filter paper 
impregnated with acetone into a volumetric flask, rinse the 
beaker and filter with 30 ml of acetone and dilute the filtrate to 

https://nhathuocngocanh.com/



CROSCARMELLOSE SODIUM

100.0 ml with the same solvent. Allow to standfor 24 hours 
without shaking. Use the clear supernatant to prepare the test 
solution.

Reference solution. Dissolve 0.1 g glycollic acid in 100 ml 
of water. Use the solution within 30 days. Transfer 1.0 ml, 
2.0 ml, 3.0 ml and 4.0 ml ofthe solution to separate volumetric 
flasks; dilute the contents of each flask to 5.0 ml with water, 
add 5 ml of glacial acetic acid, dilute to 100.0 ml with acetone 
and mix.

Transfer 2.0 ml of the test solution and 2.0 ml of each ofthe 
reference solutions to separate 25 ml volumetric flasks. Heat 
the uncovered flasks for 20 minutes on a water-bath to eliminate 
acetone. Allow to cool and add 5.0 ml of 2,7-dihydroxy­
naphthalene solution to each flask. Mix, add a further 15.0 ml 
of 2,7-dihydroxynaphthalene solution and mix again. Close 
the flasks with aluminium foil and heat on a water-bath for 20 
minutes. Cool and dilute to 25.0 ml with sulphuric acid.

Measure the absorbance (2.4.7) of each solution at 540 nm. 
Prepare a blank using 2.0 ml of a solution containing 5 per cent 
v/v each of glacial acetic acid and water in acetone. Prepare 
a standard curve using the absorbances obtained with the 
reference solutions. From the standard curve and the 
absorbance of the test solution, determine the mass, in 
milligrams, of glycollic acid in the substance under examination, 
and calculate the content of sodium glycollate from the 
expression:

10xl.29xa

(100 - 6) m

where, 1.29 - the factor converting glycollic acid to sodium 
glycollate

b - loss on drying as a percentage
m - mass of the substance under examination, in 

grams

Water-soluble substances. Not more than 10.0 per cent. 
Disperse 10.0 g in 800.0 ml of water and stir for 1 minute every 
10 minutes during the first 30 minutes. Allow to stand for 1 hour 
and centrifuge, if necessary. Decant 200.0 ml of the supernatant 
liquid on to a fast filter paper in a vacuum filtration funnel, apply 
vacuum and collect 150.0 ml of the filtrate. Evaporate to dryness 
and dry the residue at 100° to 105° for 4 hours.

Heavy, metals (2.3.13 ). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Settling volume. 10.0 to 30.0 ml. Place 75 ml of water in a 
100 ml graduated cylinder and add 1.5 g of the substance 
under examination in 0.5 g portions, shaking vigorously after 
each addition. Dilute to 100.0 ml with water and shake again 
until the substance is homogeneously distributed. Allow to 
stand for 4 hours. Note the volume of the settled mass.

IP 2022

Microbial contamination (2.2.9). Total aerobic viable count j- 
not more than 103 CFU per g and total fungal count is not 
than 102 CFU per g determined by plate count. 1 g is free 
Escherichia coli.

Sulphated ash (2.3.18). 14.0 to 28.0 per cent, calculated on the 
dried basis.

Loss on drying (2.4.19). Not more than 10.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 6 hours.

Storage.Store protected from moisture.

Crospovidone
l-Ethenyl-2-pyrrolidinone homopolymer; 1-Vinyl- 
2-pyrrolidinone homopolymer

(C6H)NO)„ Mol. Wt. (Ill .If

Crospovidone is a water-insoluble synthetic crosslinked 
homopolymer ofW-vinyl-2-pyrrolidinone.

Crospovidone contains not less than 11.0 per cent and not 
more than 12.8 per cent of nitrogen (N), calculated on the 
anhydrous basis.

Category. Excipient.

Description. A white to creamy white hygroscopic powder 
having a faint odour.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6) 
on specimen previously dried in vacuum at 105° for 1 hour. 
Compare the spectrum with that obtained with crospovidone 
/PRS or with the reference spectrum of crospovidone.

B. Suspend 1 g in 10 ml of water, add 0.1 ml of 0.1 M iodine. 
and shake for 30 seconds. Add 1. ml of starch solution, 
shake; no blue color develops.

Tests
pH (2.4.24). 5.0 to 8.0,- determined in a 1.0 per cent w/v aqueous 
suspension.
Water (2.3.43). Not more than 5.0 per cent, determined oft 
0.5 g.
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^yfl(ersolublesubstances. Transfer25.0 g to a400 ml beaker, 
. 3d 9 00 ml of water, and stir on a magnetic stirrer, using a 5-cm 
-tirring bar, for 1 hour. Transfer to a 250 ml volumetric flask 
’ ish the aid of about 25 ml of water, add water to volume, and 

■ Allow the bulk of the solids to settle. Pass about 100 ml of 
the relatively clear supernatant through a membrane filter 
having a 0.45 mm porosity, protected against clogging by 
super imposing a membrane filter. Transfer 50.0 ml of the clear 
filtrate to a tared 100 ml beaker, evaporate to dryness, and dry 

110° for 3 hours: the weight ofthe residue does not exceed
75 mg(l-5 per cent).

Impurity A. Determine by liquid chromatography (2.4.14).

Test solution. Shake 1.25 g of the substance under examination 
in 50.0 ml of methanol for 60 minutes and filter.

Reference solution (a). Dissolve 50 mg of 1-vinylpyrrolidin- 
^-one in 100.0 ml of the methanol. Dilute 1.0 ml of the solution 
to 100.0 ml with methanol. Dilute 5.0 ml of the solution to 
100.0 ml with the mobile phase.

Reference solution (b). Dissolve 10 mg of 1-vinylpyrrolidin- 
2-one (crospovidone impurity A IPRS) and 50 mg of vinyl 
acetate in 10.0 ml of the methanol. Dilute 1.0 ml of the solution 
io 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: amixture of 10 volumes of acetonitrile 

and 90 volumes of water,
- flow rate: 1.0 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 50 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to crospovidone impurity A 
and vinyl acetate is not less than 2.0.

Inject reference solution (a) and the test solution. The relative 
standard deviation for replicate injections is not more than 
2-0. In the chromatogram obtained with the test solution, the 
area of secondary peak due to crospovidone impurity A is not 
more than the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (10 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for heavy 
metals, Method B (10 ppm).

Nitrogen (2.3.30). Place 0.1 g of the substance under 
lamination (m mg) in a combustion flask, add 5 g of a mixture 

1 g of copper sulphate, 1 g of titanium dioxide and 33 g of 
‘Potassium sulphate, and 3 glass beads. Wash any adhering 

Particles from the neck into the flask with a small quantity of 
’te/er. Add 7 ml of sulphuric acid, allowing it to run down the 
51 es ofthe flask, and mix the contents by rotation. Close the 

CROTAMITON

mouth of the flask loosely, for example by means of a glass 
bulb with a short stem, to avoid excessive loss of sulphuric 
acid. Heat gradually at first, then increase the temperature 
until there is vigorous boiling with condensation of sulphuric 
acid in the neck of the flask; precautions are to be taken to 
prevent the upper part of the flask from becoming overheated. 
Continue the heating for 45 minutes. Cool, dissolve the solid 
material by cautiously adding to the mixture 20 ml of water, 
cool again and place in a steam-distillation apparatus. Add 
30 ml of strong sodium hydroxide solution through the funnel, 
rinse the funnel cautiously with 10 ml of water and distil 
immediately by passing steam through the mixture. Collect 80- 
100 ml of distillate in a mixture of 30 ml of a 4.0 per cent w/v 
solution of boric acid and 0.05 ml of bromocresol green- 
methyl red solution and enough water to cover the tip of the 
condenser. Towards the end of the distillation lower the 
receiver so that the tip of the condenser is above the surface 
of the acid solution and rinse the end part of the condenser 
with a small quantity of water. Titrate the distillate with 
0.025 Msulphuric acid until the colour ofthe solution changes 
from green through pale greyish-blue to pale greyish-red- 
purple («i ml of 0.025 Msulphuric acid).

Repeat the test using about 100 mg of glucose in place of the 
substance under examination (w2 ml of 0.025 M sulphuric 
acid).

Percent content of nitrogen = ——^2 x 100 
m

Storage. Store protected from moisture.

Crotamiton

Cl3HI7NO Mol. Wt. 203.3

Crotamiton is (£)-?V-Ethyl-W-(2-methylphenyl)-2-butenamide.

Crotamiton is the sum of the (E)- and (Z)-isomers contains not 
less than 96.0 per cent and not more than 102.0 per cent, and 
(Z)-isomer is not more than 15.0 per cent.

Category. Scabicide and pediculicide.

Description. A colourless or pale yellow, oily liquid.
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Identification

Test B may be omitted if tests A, C and Dare carried out. Tests 
A, C and D may be omitted if test B is carried out.

A. When examined in the range 220 nm to 300 nm (2.4.7), a 
0.0025 per cent w/v solution in cyclohexane shows an 
absorption maximum at 242 nm and specific absorbance at the 
absorption maxima is 300 to 330.

B. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with crotamiton 
IPRS or with the reference spectrum of crotamiton.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 97 volumes ofthe solution prepared 
by mixing 98.0 ml ofdichlordmethane with 2.0 ml of ammonia, 
dry cnw anhydrous sodium sulphate and 3 volumes of 
2-propanol.

Test solution. Dissolve 25 mg of the substance under 
examination in ethanol and dilute to 10 ml with ethanol.

Reference solution. A0.25 per cent w/v solution of crotamiton 
IPRS in ethanol.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

D. To 10 ml of a saturated solution add a few drops of a 0.3 per 
cent w/v solution of potassium permanganate. A brown colour 
is obtain and a brown precipitate is formed on standing.

Tests

Relative density (2.4.29). 1.006 to 1.011 at20°.

Refractive index (2.4.27). 1.540 to 1.542.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution (a). Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase.

Test solution (b). Dilute 1.0 ml of test solution (a) to 20.0 ml 
with the mobile phase.

Reference solution (a). A 0.05 per. cent w/v solution of 
crotamiton IPRS in the mobile phase. Dilute 1.0 ml of the 
solution to 20.0 ml with the mobile phase.

Reference solution (b). A 0.075 per cent w/v solution of 
crotamiton impurity A IPRS (N-ethyl-N-(2-methylphenyl)but- 
3-enamide IPRS) in the mobile phase. Dilute 1.0 ml of the 
solution to 50.0 ml with the mobile phase.

........................... ip 2022

Reference solution (c). Dilute 1.0 ml of test solution (a) to 
100.0 ml with the mobile phase.

Reference solution (d). A 0.015 per cent w/v solution^ 
crotamiton impurity A IPRS in the mobile phase.' Dilute 1 0 
of the solution to 10.0 ml with test solution (a).

Chromatographic system
- a stainless steel column 25 cm. x 4.0 mm, packed with 

silica (5 pm),
- mobile phase: a mixture of 8 volumes of tetrahydrqfiirai] 

and 92 volumes of cyclohexane,
- flow rate: 1 ml per minute, 
- spectrophotometer set at 242 nm, 
- injection volume: 20 pl.

The relative retention time with reference to (E)-isomer for 
(Z)-isomer is about 0.5 and for crotamiton impurityA is about 
0.8.

Injection reference solution (d). The test is not valid unless 
the resolution between the peaks corresponding to crotamiton 
impurity A and the (C)-isomer is not less than 4.5;

Injection reference solution (b), (c) and test solution (a). Run 
the chromatograms for 2.5 times the retention time of the 
(£)-isomer. In the chromatogram obtained with test solution 
(a) the area of any peak corresponding to crotamiton impurity 
A is not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) 
(3.0 per cent), the area of any other secondary peak is not 
more than 0.1 times the sum of the areas of the peaks 
corresponding to the (Z)- and (E)- isomers in the chromatogram 
obtained with reference solution (c) (0.1 per cent), The sum of 
areas of all the secondary peaks other than crotamiton impurity 
A is not more than the sum of the areas of the peaks 
corresponding to the (Z)- and (£)-isomers in the chromatogram 
obtained with reference solution (c) (1.0 per cent). Ignore any 
peak with an area less than 0.02 times the sum ofthe areas oi 
the peaks corresponding to the (Z)- and (£)-isomers in the 
chromatogram obtained with reference solution (c) 
(0:02 per cent).
Free amines. Dissolve 5.0 g in 16 ml of dichloromethane and 
add 4.0 ml oiglacial acetic acid. Add 0.1 ml of metanilyellow 
solution and 1.0 ml of 0.02 Mperchloric acid. The solution is 
red-violet.
Chlorides. Boil 5.0 g under a reflux condenser for 1 hour with 
25 ml of ethanol (95 per cent) and 5 ml of a 20.0 per cent w/v 
solution of sodium hydroxide. Cool, add 5 ml of water and 
shake with 25 ml of ether. Dilute the lower layer to 20 ml with 
water, add 5 ml of nitric acid, dilute to'50 ml with water and 
add 1 ml of a freshly prepared 5.0 per cent w/v solution oi 
silver nitrate. Any opalescence in the solution is not more 
intense than that in a mixture of 1 ml of a freshly prepared 
5.0 per cent w/v' solution of silver nitrate and a solution
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ared by diluting 5 ml of a 20.0 per cent w/v solution of 
hydroxide to 20 ml with water and adding 1.5 ml of

\)Ql M hydrochloric ac*d> 5 ml of nitric acid and diluting to 
50mlwithw^/-(i00ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances, using the following 
modification.

Injection reference solution (a) and test solution (b).

Calculate, the content of. Ql3H]7NO from the sum of the areas 
ofthe peaks corresponding to the (Z)~ and (£)-isomers in the 
chromatograms obtained. Calculate the content of the 
(Z)-isomer, as a percentage of the total content of the (E)- and 
(2)- isomers, from the chromatogram obtained with test 
solution (b).

Storage. Store protected from light

Crotamiton Cream
Crotamiton Cream contains Crotamiton in a suitable cream 
base.

Crotamiton Cream.contains not less than 93.0 per cent and not 
more than 107.0 per cent ofthe stated amount of crotamiton, 
cbh17no. ■ ■ ■■ / / ■ 7

Usual strength. 10 per cent w/w.

Identification

A. Mixa quantity of the cream containing 0,5. g of Crotamiton 
with 150 ml of water and then slowly add 50 ml. of I M.sodium 
hydroxide while stirring vigorously,-Filter the mixture,, adjusted 
the filtrate to pH 7 with 5 M hydrochloric acid and extract 
with 50 ml of ether. Wash the ether layer with 10 ml of a saturated 
solution of sodium chloride, dry the organic layer over 
anhydrous sodium sulphate, filter and evaporate to an oily 
residue. When examined in the range 220 nm to 350 nm (2.4.7), 
a 0.003 per cet w/v solution of the residue in cyclohexane, 
shows absorption maximum only at 242 rim,

8. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. Amixture of 97 volumes ofthe solution prepared 
by shaking 98. ml of chloroform with 2 ml of 18 M ammonia, 
dry over anhydrous sodium sulphate and 3 volumes of 
2-propanol. ■' ■

Test solution. A 0.25 per cent w/v of the residue obtained in 
lest A with ethanol, ' ;j'77.:'.'

Reference solution (a). A 0.25 per cent w/v of crotamiton 
lpRS in ethanol.

Reference solution (b). Amixture of equal volumes ofthe test 
solution and reference soluton (a).

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise theplate to 15 cm. Dry the plate in air and examine 
under ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a), 
but if not, the principal spot in the chromatogram obtained 
with reference solution (b) appears as a single compact spot.

C. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the principal 
peak in the chromatogram obtained with reference solution (a).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay, using following 
modification;

Inject reference solution (b), (c), (e) and the test solution (a); 
Run the chromatogram 2,5 the retention time of the principal 
peak for test solution (a), the area of any peak corresponding 
to crotamiton impurity A is not more than the area of 
corresponding.peak in the chromatogram obtained with 
reference solution (b) (3 per cent), the sum of the areas of all 
the secondary peaks other than the peaks corresponding to 
the Z-isomer and to crotamiton impurity A is not more than the 
sum of the areas of the peaks corresponding to the E- and 
Z-isomers in the chromatogram obtained with reference 
solution (c) (1.0 per cent). Ignore any peak with an area less 
than 0.02 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.02 per cent) 
and any peak with the same retention time as the principal peak 
in the chromatogram obtained with reference solution (e).

Z-Isomer. Not more than 15 per cent of the total content ofE- 
and Z-isomers determined in the Assay.

Other tests. Comply with the tests stated under Cream.

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a): Add 2 ml of water and 100 ml of cyclohexane 
to a quantity of the preparation under examination containing 
0.1 g of Crotamiton, shake for 10 minutes and separate the 
lower, aqueous layer. Repeat the extraction using two 10-ml 
quantities of cyclohexane, filter the combined extracts and 
add sufficient cyclohexane to obtain 200.0 ml..

Test solution (b). Dilute 1.0 ml of test solution (a) to 20.0 ml 
with cyclohexane.

Reference solution (a). A 0.0025 per cent w/v solution of 
crotamiton .IPRS in cyclohexane....

Reference solution (b). A 0.0015 per cent w/v solution of 
crotamiton impurity A IPRS (N-ethyl-N-(2~methylphenyl)but- 
3-enamide IPRS) in cyclohexane.
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Reference solution (c). Dilute 1.0 ml of test solution (a) to 
100.0 ml with cyclohexane.

Reference solution (d). Dilute 1.0 ml of 0.015 per cent w/v 
solution of crotamiton impurity A IPRS to 10.0 ml with test 
solution (a).

Reference solution (e). A 0.001 per cent w/v solution of methyl 
hydroxybenzoate in cyclohexane.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

silica gel (5 pm) (Such as Lichrosorb Si60),
- mobile phase: a mixture of 8 volumes of tetrahydrofuran 

and 92 volumes of cyclohexane,
- flow rate: 1 ml per minute,
- spectrophotometer set at 242 nm,
- injection volume: 20 pl.

The relative retention time with reference to E-crotamiton for 
(Z)-isomer is about 0.5 and for crotamiton impurity A is 
about 0.8.

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks corresponding to the (E)-isomer 
and crotamiton impurityAis not less than 4.5.

Inject reference solution (a), (b) and test solution (b).

Calculate the content of C13Hi7NO by summing E and 
Z-isomers.

Cyclizine Hydrochloride

C18H22N2,HC1 Mol. Wt 302.8
Cyclizine Hydrochloride is l-(diphenylmethyl)-4- 
methylpiperazine hydrochloride.
Cyclizine Hydrochloride contains not less thari 98.0 per cent 
and not more than 101.0 per cent of Ci8H22N2,HC1, calculated 
on the dried basis.
Category. Antiemetic.

Description. Awhite, crystalline powder.

Identification
Tests B and C may be omitted if tests A andD are carried out: 
Test A may be omitted- if tests. B, C and D are carried out:.
A.Determine by infrared absorption spectrophotometry (2.4.6); 
Compare the spectrum with that obtained with-cyclizine 

1'970

hydrochloride IPRS or with the reference spectrum of cyclic 
hydrochloride.

B. When examined in the range 220 nm to 360 nm, a freshh 
prepared 0.002 per cent w/v solution in 0.05 Msulphuric ack 
shows absorption maximum only at about 225 nm, about 0 7g 
(2.4.7).

C. Dissolve0.5 gin \ ()vd{oiethanol(95percent), warmingif | 
necessary, cool in ice, add 1 ml of 5 Msodium hydroxide and | 
sufficient water to produce 20 ml. Stir well and filter; the I 
precipitate, after washing with water and drying at 60“ at a | 
pressure not exceeding 0.7 kPa for 2 hours, melts at about 107c I 
(2.4.21). J
D. Gives the reactions of chlorides (2.3.1). |

Tests

Related substances. Determine by gas chromatography 
(2.4.13).

NOTE—Prepare the solutions immediately before use.

Test solution. Dissolve 0.25 g of the substance under 
examination in 4.0 ml of methanol and dilute to 5.0 ml with 1M 
sodium hydroxide.

Reference solution (a). A 0.005 per cent w/v solution of 
cyclizine hydrochloride IPRS in methanol:

Reference solution (b). A solution containing 0.025 per cent 
w/v each of the substance under examination, cyclizine 
impurity A IPRS and cyclizine impurity B IPRS in methanol.

Chromatographic system
- a fused silica column 25 m x 0.33 mm, packed with 

poly(dimethyl)(diphenyl)siloxane (film thickness 0.5 pm),

- inlet port at 250 and detector at 290°,
- split ratio. 1:25,
- flame ionization detector,

- temperature:
column time temperature

(min.) 0
0-14 100->240
14-16 240—>270
16-30 270

- flow rate: 1 ml per minute using nitrogen as the earner |
gas. _______ . 1

Name Relative |
retention tirne^ |

Cyclizine impurity A1 02 j
Cyclizine impurity B2 0.7 J
Cyclizine (Retention time: about 15 minutes) 1.0 I. _—— 1
11 -mclhylpipcrazine, 1I
MiphenylmethanoL
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<• ct 1 ill ofreference solution (b). The test is not valid unless 
sk-to-valley ratio is not less than 50, where Hp is the height 

^cvethe baseline ofthe peak due to cyclizine impurity Aand 
y is the height above the baseline of the lowest point of the 
curve separating this peak from the peak due to methanol.

Inject Lgl ofreference solution (a), (b) and the test solution. 
In the chromatogram obtained with the test solution, the area 
of peak corresponding to cyclizine impurities A and B is not 
more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (0.'5 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent) and the sum of areas 
of all the secondary peaks is not more than 10 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Losson drying (2.4.19). Notmore than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 130°.

Assay. Weigh 0.1 g, dissolve in 20 ml of anhydrous glacial 
acetic acid and add 50 ml of mercuric acetate solution. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01514 g of 
C;sHrN2,IICl.

Storage. Store protected from light.

Cyclizine Tablets
Cyclizine Hydrochloride Tablets

Cyclizine Tablets contain not less than. 92.5. per cent , and not 
more than 107.5 per cent of the stated amount of cyclizine 
hydrochloride, C18H22N2,HC1. '

Usual strength. 50 mg.

identification
A. Extract a quantity of the powdered tablets containing 0.1 g 
of Cyclizine Hydrochloride with 10 ml of ethanol (95 per cent), 
filter and evaporate the filtrate to dryness. The residue complies 
with the following test.

determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained,with cyclizine 
ydrochloride IPRS or with the reference spectrum of cyclizine 

hydrochloride.

B. Extract a quantity ofthe powdered tablets containing 0.5 g of 
Cyclizine Hydrochloride with 20 ml of water and filter. The filtrate 
gives reaction Aof chlorides (2.3.1).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate suitably diluted with 1 per cent 
v/v of sulphuric acid, at the maximum at about 264 nm. (2.4.7). 
Calculate the content of C l8H22N2,HC1 in the medium from the 
absorbance obtained from a solution of known concentration 
of cyclizine hydrochloride IPRS in 1 per cent v/v of sulphuric 
acid. .

Q. Not less than 75 per cent of the stated' amount of 
Cl8H22N2)HCl.

A-Methylpiperazine. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of chloroform, 
8 volumes of..methanol and 2 volumes of strong ammonia 
solution. . .

NOTE — Prepare the following solutions freshly:

Test' solution. Triturate a quantity of the powdered tablets 
containing 0.1 g of Cyclizine Hydrochloride with lO ml df 
methanol and filter:

Reference solution. A 0.005 per cent w/v solution of 
N-methylpiperazine IPRS in methanol.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air and expose to iodine vapours for 
10 minutes. Any secondary spot in the chromatogram obtained 
with, the test solution is not more intense than The 
corresponding spot in the chromatogram obtained with the 
reference solution.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of the 
powder containing 0.125 g of Cyclizine Hydrochloride and 
shake with 400 ml of 0.05 Msulphuric acid for 15 minutes. Add 
sufficient 0.05 Msulphuric acid to produce 500.0 ml and filter. 
Dilute 5.0 ml of the filtrate to 100.0 ml with 0.05 Msulphuric 
acid and measure the absorbance of the resulting solution at 
the maximum at about 225 nm (2.4.7). Calculate the content 
of C]8H22N2,HC1 taking 390 as the specific absorbance at 
225 nm.

Storage. Store protected from light.
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CyclobenzaprineHydrochloride

IP 202J

ch3

C^NJICI MolWt.311.9

Cyclobenzaprine Hydrochloride isl-prd.panamine,3-(5Z7- 
dibenzp[a,d]cyciohepten-5-ylidene)-N,7V-dimethyl- 
hydrochloride; ..V,A-Dimethyl-5/-/ -dibenzo [a,djcycloheptehe- 
8s, y-propylamine hydrochloride.

Cyclobenzaprine Hydrochloride contains not less than 98.0 
per cent and, not more than 102.0 per cent of C20H2iN,HCl 
calculated on the dried basis.

Category. Muscle relaxant.

Identification

A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
cyclobenzaprine hydrochloride IPRS or with the reference 
spectrum of cyclobenzaprine hydrochloride^ /

B. In the Assay, the principal peak in. the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution.

C. It gives a reaction (a) of chloride (2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14). . ’ . /

Test solution. Dissolve 40 mg of the substances under 
examination in 100.0ml ofthemobile phase. : :

Reference solution. A solution containing 0.04 per cent w/v 
solution of cyclobenzaprine hydrochloride IPRS and each of 
0.00006 per cent cyclobenzaprine related compound A IPRS 
arid cyclbbenzaprine related compound B IPRS in mobile 
phase. ;

Chromatographic system. ,
. a stainless steel column 25 cm x 4.6 mm, packed with 

octaylsilanc bonded to porous silica (5 pin),
. ~ mobile phase: dissolve 4.0 g of ammonium acetate in 

350 ml of water. Add 650 ml of methanol and, adj usted to 
pH 7.2 with dilute ammonia solution or dilute acetic 
acid,

- flow rate: 1 ml per minute, q : .n^>.

- spectrophotometer set at 226 nm, 
- injection volume: 10 pl.

Name Relative 
retention time

Correction^ 
factor

Cyclobenzaprine related 
compound A " 0.51

—

1.51
Cyclobenzaprine related 
compound B ; 0.59 1.0
Cyclobenzaprine N-oxide1. . 0-74 1.08
Cyclobenzaprine ■ .1.0 —
Amitryptyline2 1.3 . 2.78
Dibenzo cycloheptenone3 1.6 1.56

13-(57Y -Dibenzo[a,d]cyclohepteii-5-ylidene)-Y,Y-di]nethyl-!. 
propanainine Y-oxide, .. .... . ....

-10,1 l-Dihydro-Y,Y-dimethyL5Y-dib.enz.ofa^lcycloheptene-S^y. 
propylamine,

3Dibenzo[a,d]cydohepten-5-one.

Inject the reference solution. Run the chromatogram 3 times 
of the principal peak. The test is not valid unless the resolution 
between the cyclobenzaprine related compound A and 
cyclobenzaprine related compound B is not less than2.0. The 
tailing factor is not. more, than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the test solution. The area of peak due to 
cyclobenzaprine related compound A, the area of peak due of 
cyclobenzaprine related compound B, the area of peak due to 
cyclobenzaprine N-oxide, the area of peak due to 
cyclobenzaprine, the area of peak due to amitryptyline and 
the area of peak due to dibenzocycloheptenone is not more 
than (0.15 per cent), the area of any other impurity is not more 
than (0.1 per cent) and sum of area of all the secondary peak 
is not more than (1.0 per cent), calculated.by area normalization. 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.
Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).
Test solution. Dissolve 20 mg of the substances'under 
examination in 100.0 ml of the mobile phase.
Reference solution. A 0.02'.per cent w’/v solution of 
cyclobenzaprine hydrochloride IPR$ in the 'mobile phase.

Chromatographic system ...
- a stainless steel column 15 cm x 4.6 mm, packed with 

- octadecylsilane bonded to porous silicai(5 jim), 
- mobile phase: a mixture of 65 volumes of methanol#^ 

35 volumes of a buffer solution prepared by dissolving 
2.0 g of ammonium acetate in 1000 ml of 
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adjusted to pH 8.9 with 25 per cent ,w/v solution of 
ammonium hydroxide, 
flow rate: 1 mlperminute, - L , 
spectrophotometer set at 226 nm, 
injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
jailing factor is not more than 1.5 per cent and the relative 
standard deviation for replicate injections is not more than
1.0 per cent. . ..
Inject the reference solution and the test solution.

Calculate the content of C2OH21N,HC1. :

Storage. Store protected from moisture.

Cyclobenzaprine Tablets
Cyclobenzaprine Hydrochloride Tablets

Cyclobenzaprine Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
cyclobenzaprine hydrochloride,C2OH21N,HC1.

Usual strengths. 5 mg, 10 mg. ■

Identification

A. Dissolve a quantity of the powdered tablet containing 
50 mg of cyclobenzaprine hydrochloride from a quantity of 
finely powdered tablets, to a small flask. Add 10 ml of 
methylene chloride, swirl, to dissolve, and filter. Evaporate 
the clear filtrate to about 5 ml, transfer to a centrifuge tube, 
and add 1 to 2 ml of ether. Evaporate about 1 ml of ether and 
agitate until crystallization occurs. Wash the;ciystals: with 
several portions of ether, and dry in air.On the residue 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cyclobenzaprine 
hydrochloride IPRS or with the reference spectrum of 
cyclobenzaprine hydrochloride?

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution

Tests .. .

Dissolution (2.5.2).
Apparatus No. 1 (Basket), ' ''
Medium. 900 ml of 0.1 ifhydrochloric'acid, '
Speed and time. 50 rpm and 30 minutes. ;

Withdraw a suitable volume ofthe medium and filter through 
3 membrane filter. Measure the absorbance. (24.7) of the,filtrate, 
suitably diluted^.-if necessary with dissolutipn.medium at 

nm. Calculate the content of cyclobenzaprine
Vurochloride, in the medium from the absorbance obtained 

from a solution of known concentration of cyclobenzaprine 
hydrochloride IPRS. in the dissolution medium.

Q. Not less than 75 per cent of the stated amount of
c-oHz.njici. •••’ •
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution: Disperse a quantity of the powdered tablets 
containing 40 mg of cyclobenzaprine hydrochloride in 100-ml 
volumetric flask. Add mobile phase and sonicate for 30 minutes 
Allow the solution to cool to room temperature, and then 
dilute with mobile phase to volume. Centrifuge the solution, 
and use the supernatant.

Reference solution. A 0.00006 per cent w/v solution of 
cyclobenzaprine hydrochloride IPRS, cyclobenzaprine 
related compound A IPRS and cyclobenzaprine related 
compound B IPRS in the mobilephase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm), \

- mobile phase: a mixture 65 volumes of methanol and 
35 volumes of a buffer solution prepared by dissolving 
11.4 g of ammonium acetate in 1000 ml of water.and 
adjusted to pH 7.2 with dilute ammonium solution,

- flow rate: 1 ml per minute,
- spectrophotometer set at 226 nm,
- injection volume: 10 pl.

Name Relative
retention time

Cyclobenzaprine related compound A1 0.51

‘Process impurity include for identification only and not included in the 
calculation of total degradation products, J

23-(5A-dibenzo [a, d]cy cl ohepten-5-yl iden e)-?VjV-d i m eth y 1-1 - 
propanamine .V-oxide,

310,1 l-Dihydro-AhjV,-dimethyl-5j7'-d!benzo[a,d]cycloheptene’ 
propylamine,

4Dibenzo[a,c/]cyclohepten-5-one.

Inject the reference solution. Run the chromatogram 3 times 
of,principle peak. The test is not valid unless the resolution 
between the cyclobenzaprine related compound A and 
cyclobenzaprine related compound B is not less than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to impurity cyclobenzaprine N-oxide is

Cyclobenzaprine related compounds1 0.59

Cyclobenzaprine A-oxide2 3 . 0.74

Cyclobenzaprine 1.0
Amitriptyline13 1.3
Dibenzocycloheptenone4 1.6
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not more than the area of corresponding peak obtained with 
the reference solution (0.15 per cent), in the chromatogram 
obtained with the test solution the area of any peak 
corresponding to impurity dibenzocycloheptenone is not more 
than the area of corresponding peak obtained with the 
reference solution (0,15 per cent), the area of any other impurity 
is not more than 0.66 times the area ofthe principal peak in the 
chromatogram obtained with the reference solution (OH per 
cent) and the area of total impurity is not more than 1333 
times the area of the principal peak in the chromatogram 
^obtained with the reference solution (2.0 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay.

Test solution. To one tablet add 20 ml of the mobile phase, 
disperse with the aid of ultrasound for 10 minutes, dilute, if 
necessary, with sufficient of the mobile phase to produce a 
solution containing 0.02 per cent of cyclobenzaprine 

s hydrochloride and filter.

Calculate the content of C20H2lN,HCl in the Tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 20 mg of Cyclobenzaprine 
Hydrochloride in 100.0 ml volumetric flask. Add mobile phase 
and sonicate for 30 minutes. Allow the solution to cool to 
room temperature, and then dilute with mobile phase to volume. 
Centrifuge the solution, and use the supernatant.

Reference solution. A 0.02 per cent w/v solution of 
cyclobenzaprine hydrochloride IPRS in the mobile phase. '

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), ..
- mo bile phase: a mixture of 65 volumes of methanol and 

3 5 volumes of a buffer solution prepared by dissolving 
11.4 g of ammonium acetate in 1000 ml of water and 
adjusted to pH 7.2 with ammonium hydroxide,

- flow rate: 1 ml per minute,
- spectrophotometer set at 226 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factqr is not more than 2.0 per cent and the relative 
standard deviation for replicate injections is not more than 
0.85 percent

Inject the reference solution and the test solution.

Calculate the content of C20H2iN,HCl in tablets. ;

Storage. Store protected from moisture. ■

Alfa-Cyclodextriri
cc-cyclodextrin; Alfadex

CsetieoOso : Mol. Wt. 972.8

Alfa-Cyclodextrin is six alpha-(l-4) linked glucopyranosyl units. 
Alfa-Cyclodextrin contains not less than 98.0 per cent and not 
more than 101.0 per cent of (C6Hi0O5)6,: calculated on the 
anhydrous basis.
Category. Pharmaceutical aid.

Description. A white, or almost white, amorphous or crystalline 
.powder. . ..

Identification
Tests B and C may be. omitted if tests A and T) are .carried out. 
Test A mpy be omitted if tests B, C and Dare carried out. 
A- Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with alfa-cyclodexirin 
IPRS or with the reference spectrum of alfa-cyclodextrin.
B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to that in the 
chromatogram obtained with reference solution (c).
C. Mix 0.2 g with 2 ml of iodine solution, warm in a water-bath 
to dissolve and allow to stand at room temperature; a yellow- 
brown precipitate is formed.
D. Specific optical rotation (see Tests). .

Tests
Specific optical rotation (2.4.22).;+147° to+1520, determined 
in 1.0 per cent w/v solution at 20°. -
pH (2.4.24). 5.0 to 8.0, determined bn a mixture of 30 ml ot 
1.0 per cent w/v of alfa-cyclodextrin and 1 ml of 22.4 percent 
w/v of potassium chloride.
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Reducing sugars
fest solution. To 1 ml of 1.0 per cent w/v solution, add 1 ml of 

ri-tartaric solution. Heat on a water-bath for 10 minutes, 
cool to room temperature. Add 10 ml of ammonium molybdate 
reagent and allow to stand for 15 minutes.

Reference solution. To 1 ml of a 0.002 per cent w/v solution of 
hicose, add 1 ml of cupri-tartaric solution. Heat on a water­

bath for 10 minutes, cool to room temperature. Add 10 ml of 
ammonium molybdate reagent and allow to stand for 
15 minutes.
Measure the absorbance at the maximum at 740 nm. (2.4.7) 
usiiw water as blank. The absorbance of the test solution is 
not more than that ofthe reference solution (0.2 per cent).
{joht-absorbing impurities. When a 1.0 per cent w/v solution 
examined in the range 230 nm to 3 50 nm (2.4.7), the absorbance 
is not more than 0.1 and in the range 350 nm to 
750 nm (2.4.7), the absorbance is not more than 0.05.

Related substances. Determine by liquid chromatography
(2.4.14) as described under Assay with the following 
modifications.

| Inject reference solution (b) and test solution (a). Run the
j chromatogram 3.5 times the retention time ofthe principal
( peak. In the chromatogram obtained with test solution (a), the
| area of any peak corresponding to betadex or gamma-
| cyclodextrin is not more than 0.5 times the area of the
| corresponding peaks in the chromatogram obtained with
| reference solution (b) (0.25 per cent) and the sum of areas of
I all the secondary peaks other than the peaks corresponding
I to betadex or gamma-cyclodextrin, is not more than 0.5 times
j the area of the peak corresponding to alfadex in the
t chromatogram obtained with reference solution (b) (0.5 per
I cent).

( Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
j metals, Method B (10 ppm).
i Sulphated ash (2.3.18). Not more than 0.1 per cent.

( Water(2.3.43).Notmorethan 11.0 per cent, determined on 0.5 g.
| Assay. Determine by liquid chromatography (2.4.14).
| Test solution (a). Dissolve 0.25 g of the substance under
I examination in water with heating, cool and dilute to 25.0 ml
i with water

| Test solution (b). Dilute 5.0 ml of test solution (a) to 50.0 ml 
with water.

I Reference solution (a). A solution containing 0.05 per cent 
| w/v, each of, beta-cyclodextrin IPRS, gamma-cyclodextrin 
| IPRS and 0.1 per cent w/v of alfa-cyclodextrin IPRS in water. 

। Reference solution (b). Dilute 5.0 ml of reference solution (a) 
I t0 ^0.0 ml with water.
j Reference solution (c). A 0.1 per cent w/v solution of alfa- 
| cyelodextrin IPRS in water.

Chromatographic system
■ a stainless steel column 25 cm x 4,6 mm packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 10 volumes of methanol and 

90 volumes of water,
- flow rate: 1.5 ml per minute,
- a differential refractometer, 
- injection volume: 50 pl.

Equilibrate the column atleast for about 3 hours.

Name Relative
________________________________________________  retention time 
Gamma-cyclodextrin 0.7
Alfa-cyclodextrin (retention time: about 10 minutes) 1.0 
Beta-cyclodextrin 2.2

Inject reference solution (a). Run the chromatograms for 3.5 
times the retention time of the principal peak. The test is not 
valid unless the resolution between the peaks corresponding 
to gamma-cyclodextrin and alfadex is not less than 1.5 and the 
relative standard deviation for replicate injections due to alfa- 
cyclodextrin is not more than 2.0 per cent.

Inject reference solution (c) and test solution (b).

Calculate the content of (C6H j0O5)6.

Storage. Store protected from moisture.

Beta-Cyclo dextrin
p-cyclodextrin; Betadex
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Beta-cyclodextrin is composed of seven alpha-(l-4) linked 
D-glucopyranosyl units.

Beta-cyclodextrin contains not less than 98.0 per cent and not 
more than 101,0 per cent of (C5H10O5)7, calculated on the 
anhydrous basis.

Category. Pharmaceutical aid.

Description. A white or almost white, amorphous or crystalline 
powder.

Identification
Tests B and C may be omitted if tests A and D are carried out. 
Test A may be omitted if tests B, C and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained-with beta- 
cyclodextrin IPRS or with the reference spectrum of beta- 
cyclodextrin. :

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution.(b) corresponds to that in the 
chromatogram obtained with reference solution (c).

C. Mix 0.2 g with 2 ml of iodine solution, warm in a water-bath 
to dissolve and allow to stand at room temperature; a yellow- 
brown precipitate is formed.

D. Specific optical rotation (see Tests). ..

Tests
Specific optical rotation (2.4.22). +160.0.° to +164.0°, 
determined in a 1.0 per cent w/v solution at 20°.

pH (2.4.24). 5.0 to 8.0, determined in a mixture of30 ml of 1 .Oper 
cent w/v solution of beta-cyclodextrin and 1 ml of 22.36 per 
cent w/v solution of potassium chloride.

Reducing sugars

Test solution. To 1 ml of 1.0 per cent w/v solution, add I ml of 
cupri-tartaric solution. Heat on a water-bath for 10 minutes, 
cool to room temperature. Add 10 ml of ammonium molybdate 
reagent and allow to stand for 15 minutes.

Reference solution. To 1 ml of a 0.002 per cent w/v solution of 
glucose, add 1 ml of cupri-tartaric solution. Heat on a water­
bath for lOminutes, cool to room temperature. Add 10ml of 
ammonium molybdate reagent and allow to stand for 
15 minutes.

Measure the absorbance ofthe test solution and the reference 
solution at the maxima at about 740 nm (2:4.7) using water as 
blank. The absorbance of the test solution is not more than 
that of the reference solution (0.2 per cent).

Light absorption. When a 1.0 per cent w/v solution examined 
in the range 230 nm to 350 nm (2.4.7), the absorbance is not 
more than 0.1 and in the range 350 nmto 750 nm, the absorbance 
is not more than 0.05. - L. '

Related substances. Determine by liquid chromatograph 
(2.4.14), as described under Assay with. the. following 
modifications. .

Inject reference solution (b) and test solution (a). RUn 
chromatogram 1.5 times the retention time of peak due to beta- 
cyclodextrin. In the chromatogram obtained with test solution 
(a), the areas of any peaks corresponding to gamma, 
cyclodextrin and alfa-cyclpdextrin are not more than 0.5 times 
the area of the corresponding peaks in.the chromatogram 
obtained with reference solution (b) (0.25 per cent) and tha 
sum of areas of all other secondary peaks is not more than 0.5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent).

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm). .

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 14.0 per cent, determined on 
0.5g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Dissolve 0.25 g of the substance under 
examination in water with heating, cool and dilute to 25.0 ml 
with water.

Test solution (b). Dilute 5.0 ml of test solution (a) to 50.0 ml 
with water. ....

Reference solution (a). A solution;containing 0.05 percent 
w/v, each of,' alfa-cyclodextrinIPRS and gamma-cyclodexlrin 
IPRS and 0.1 per cent w/v of beta-cyclodextrin IPRS in water.

Reference solution (b). Dilute 5.0 ml ofreference solution (a) 
to 50.0 ml with water.

Reference solution (c). A 0.1 per cent w/v solution of beta- 
cyclodextrin IPRS in water. ...

Chromatographic system ■ ; ; .
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 10 volumes of methanol and 

90 volumes of wafer, ‘
- flow rate: .1.5 ml per,minute,., - y
- a differential refractometer,.
- injection volume: 50 pl.

Equilibrate the column for about 3 hours. . >

Name Relative 
■ ' retention tim£__

Gamma-cyclodextrin 77 77 .' °-3

Alfa-cyclodextrin . ., 0.45
Beta-cyclodextrin . 1.0

Inject reference solution (a). The test.is not valid unless the 
resolution between the peaks due to gammacyclodextrin and
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if Hex is not less than 1.5 and the relative standard deviation 
for repHcate inj ections for beta-cyclodextrin is not more than 
2.0 per cent.
Inject reference solution (c) and test solution (b).

Calculate the content of (CgHjoOs)?.

Storage. Store protected from moisture.

Cyclopentolate Hydrochloride

Ci7HsNO3,HCl Mol.Wt.327.8

Cyclopentolate Hydrochloride is 2-(dimethylamino)ethyl 
a-(l-hydroxycyclopentyl)(phenyl)acetate hydrochloride.

Cyclopentolate Hydrochloride contains.not less than 98.5 per 
cent and not more than 10L5rper cent of C17H25NO3,HC1, 
calculated on the dried basis.

Category. Anticholinergic.

Description. A white or almost white, crystalline ponder. It 
showspolymorphism(2.5.11).'

Identification '
Test B may be omitted if tests A and C are carried out. Test A 
may be omitted if tests B and C are carried out.,

A. Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with cyclopentolate 
hydrochloride IPRS or with the reference spectrum of 
cyclopentolate hydrochloride.'
B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobilephase. A mixture of 5 volumes of ammonia, 15 volumes
water, 30 volumes of butyl acetate and 50 volumes of 

--propanol.
Test solution. Dissolve 10 mg of the substance under 
examination in 5 ml of ethanol (9 5 per cent).
Reference solution. A 0.2 per cent w/v solution of 
^Aopentolate hydrochloride IPRS in ethanol (95 per cent). 
^Pply to the plate 10 pl of each solution. Allow the mobile 
Phase to rise 15 cm. Dry the plate in air and spray with alcoholic 
solution of sulphuric acid and heat at 120? for 30'minutes and 

CYCLOPENTOLATE HYDROCHLORIDE

examine under ultraviolet light at 365 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to the spot in the chromatogram obtained with the reference 
solution.

C. It gives reaction (a) of chlorides (2.3.1).

Tests
pH (2.4.24). 4.5 to 5.5, determined in a 1.0 per cent w/v solution 
in carbon dioxide free -water.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE— Prepare the solutions immediately before use.

Test solution. Dissolve 20 mg of the substance under 
examination in water and dilute to 20.0 ml with water.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with water.

Chromatographic system
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

endcapped hexylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of a solution 

prepared by dissolving 0.66 g of ammonium phosphate 
in water, adjusted to pH 3.0 with orthophosphoric acid 
and dilute to 1000 ml with water and 45 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

'2-(dimethylamino) ethyl phenyiacetate.

Name . Relative
retention time

Correction 
factor

Cyclopentolate impurity C1 0.9 2.0
Cyclopentolate (Retention time: 
about 4 minutes) 1.0 —

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to cyclopentolate impurity 
C is not more than 0.5 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.5 per cent), the area of any other secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.1 per 
cent) and the sum of areas of all the secondary peaks is not 
more than the area ofthe principal peak in the chromatogram 
obtained with the reference solution (1.0 per cent). Ignore any 
peak with an area less than 0.05 times the area of the principal 
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peak in the chromatogram obtained with the reference solution 
(0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0,5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Dissolve .0.25 g in a mixture of 1.0 ml of 0.1 M 
hydrochloric acid and 50 ml of ethanol (95 per cent). Titrate 
with 0.1 M sodium hydroxide determining the end-point 
potentiometrically (2.4.25). Read the volume added between 
the 2 points of inflexion.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.03279 g of 
CI7H26C1NO3.

Cyciopentolate Eye Drops
Cyclopentolate Hydrochloride Eye Drops

Cyciopentolate Eye Drops are a sterile solution of 
Cyclopentolate Hydrochloride in Purified Water.

Cyclopentolate Eye Drops contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
cyclopentolate hydrochloride CnHjsNO^HCl.

Usual strength. 1 per cent w/v.

Identification
Add 2 M ammonia to a volume of the eye drops containing 
25 mg of Cyclopentolate Hydrochloride until alkaline and 
extract immediately with 50 ml of ether. Wash the extract with 
5 ml of water, filter through anhydrous sodium sulphate and 
evaporate the filtrate to dryness. On the oily residue, determine 
by infrared absorption spectrophotometry (2.4.6). Compare 
the spectrum with that obtained with cyclopentolate 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of cyclopentolate.

Tests
pH(2.4.24).3.0to5.5.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G
Mobile phase. A mixture of 5 volumes of 13.5 ft ammonia, 
15 volumes of water, 30 volumes of butyl acetate anil 
50 volumes ofpropan-2-ol.

Test solution. Dilute a volume of eye drops to obtain a solution 
containing 0.5 per cent w/v of Cyclopentolate Hydrochloride 
in water.

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with waler.

Reference solution (b). Dilute 1.0 ml of the test Solution to 
200.0 ml with water. -d.;

Apply to the plate 20 pl of each solution. Allow the mobj|e 
phase to rise 15 cm. Dry the plate at 120° for 5 minutes, sprj 
with ethanolic sulphuric acid (10per cent), heat at 120° 
30 minutes and examine under ultraviolet light at 365 nm. 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (a) and not more than one 
such spot is more intense than the spot in the chromatogram 
obtained with reference solution (b).

Other tests. Comply with the tests stated under Eye Drops 

Assay. Determine by liquid chromatography (2.4,14).

Solution A. A 0.25 per cent w/v solution of 4-chlomphenol 
(internal standard) in methanol.

Test solution (a). Dilute a volume ofthe eye drops containing 
20 mg of Cyclopentolate Hydrochloride to 10.0 ml with the 
mobile phase.

Test solution (b). Add 4 ml of solution A to a volume ofthe 
eye drops containing 20 mg of Cyclopentolate Hydrochloride 
and dilute to 10.0 ml with the mobile phase.

Reference solution. Add 4 ml of solution Ato 4 ml of a 0.5 per 
cent w/v solution of cyclopentolate hydrochloride IPRS in 
water and dilute to 10.0 ml with the mobile phase.

Chromatographic system
- a stainless steelcolumn 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 45 volumes of 0.2 Msodium 

dihydrogen orthophosphate and 55 volumes of 
methanol, adjusted to pH 3.0 with orthdphosphoric 
acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to cyclopentolate 
hydrochloride and the internal standard is not less than 4.0.

Inject the reference solution, test solution (a) and (b).

Calculate the content of Ci7H25NO3, HC1 in the eye drops.

Cyclophosphamide

[ ' n ,H2O

C7H15C12N2O2P,H2O / . Mol.Wt.279J

Cyclophosphamide is (l?5)-2-bis(2-chloro-ethyl) amino- 
perhydro-1,3,2-oxazaphosphorinane 2-oxide monohydrate.
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lonhosphamide contains not less than 98.0 per cent and 
re than 102.0 per cent of CyH^CV^C^P, calculated on 

noti»OIVthe anhydro basis.
Category-Anticancer

pcscrjption. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C andD are carried out. Tests 
# C and D may be omitted if test A is carried out.

\ Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
cyclophosphamide IPRS or with the reference spectrum of 
cyclophosphamide.

B In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (b).

C. Dissolve 0.1 g in 10. ml of water and add 5 ml of silver 
nitrate solution-, no precipitate is produced. Boil; a white 
precipitate is produced which is insoluble in dilute nitric acid 
but is soluble in dilute ammonia solution from which it can be 
reprecipitated by the addition of dilute nitric acid.

D. Dissolve 0.1 gin 3 ml of nitric acid and 1 ml of sulphuric 
acid, heat till brown fumes are evolved and the solution 
becomes colourless. Cool, add 10 ml of water, heat again up to 
60° and add 10 ml of ammonium molybdate solution-, a bright 
yellow precipitate is slowly formed.

Tests

Appearance of solution. A 2.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more, intensely 
coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 4.0 to 6.0, determined in a 2.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. fy mixture of 80 volumes of 2-butqnone, 
12 volumes qf water, 4 volumes of acetone and 2 volumes, of 
anhydrous formic acid.

lest solution (a). Dissolve 0,2 g of the. sub stance, under 
examination in 10 ml of ethanol (95 percent).

Test solution (b). Dilute 5 ml of test solution (a) to 50,0 ml with 
ethanol (95 per cent). ' ''

Reference solution (a). Dilute 5 ml of test solution (b) to 50.0 
^1 with ethanol (95per cent).

Reference solution (b). A 0.2 per. cent w/v solution of 
^Rtyhosphamide IPRS in ethanol (95. per cent).

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of warm air and heat at 110° for 
10 minutes. Place the plate while hot in a tank in which is placed 
a dish containing equal volumes of a 5 per cent w/v solution of 
potassium permanganate and hydrochloric acid, close the 
tank and allow to stand for 2 minutes. Remove the plate and 
place it in a current of cold air until excess chlorine is removed 
and an area of coating below the line of application gives not 
more than a faint blue colour with potassium iodide and starch 
solution', do not expose long to cold air. Spray the plate with 
potassium iodide and starch solution and allow to stand for 5 
minutes. Any secondary spot in the chromatogram obtained 
with test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a). Ignore any 
spot remaining on the line of application.

Heavy metals (2.3.13). 1.0 g dissolved in 2 ml of dilute acetic, 
acid and diluted to 25 ml with water complies with the limit 
test for heavy metals, Method A (20 ppm).

Chlorides (2.3.12). A freshly prepared solution of 0.75 g in 
sufficient water to produce 25 ml complies with the limit test 
for chlorides (330 ppm).

Water (2.3.43). 5.8 to 7.0 per cent, determined on 0.3 g.

Assay. Weigh 0.1 g and dissolve in 50 ml of a 0.1 per cent w/v 
solution of sodium hydroxide in ethylene glycol’, boil under a 
reflux condenser for 30 minutes and allow to cool. Rinse the 
condenser with 25 ml of water, add 75 ml of 2-propanol, 15 ml 
of 2 Mnitric acid, 10.0 ml of 0.1 Msilver nitrate and 2 ml of 
ferric ammonium sulphate solution and titrate with 0.1 M 
ammonium thiocyanate. Carry out a blank titration.

1 ml of 0.1 M silver nitrate is equivalent to 0.01305 g .of 
C7H15C12N2O2P.

Cyclophosphamide Phosphate intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of cyclophosphamide.

Cyclophosphamide Phosphate intended for use in the 
manufacture of parenteral preparations without a further 
appropriate sterilizatipn procedure complies with the 
following additional requirement.

Sterlity. Complies with the test for sterility (2.2.11).

Storage. Store at a temperature not exceeding 30°. Avoid long 
exposure to temperatures above 30°.

Labelling. The label states whether or not the material is 
intended for use in the manufacture of parenteral preparations.
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Cyclophosphamide Injection
Cyclophosphamide Injection is asterile material consisting of 
Cyclophosphamide with or without auxiliary substances. It is 
filled in a sealed container. ...........

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted, solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The,constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Cyclophosphamide Injection contains not less than 92.5 per­
cent and not more than 107.5 per cent ofthe stated amount of 
cyclophosphamide, C7H15CI2N2O2P.

Usual strengths. 100 mg; 200 mg; 500 mg; 1 g.

Description. A white or almost white powder.

The contents of the sealed container comply with the 
requirements stated- under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification
A. Shake a quantity, containing 0.2 g of anhydrous 
cyclophosphamide with 2 ml of chloroform and filter. The 
solution complies with the. following test. ‘

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
cyclophosphamide IPRS or with the reference spectrum of 
cyclophosphamide.

B. Extract a quantity containing 0.2 g of anhydrous 
cyclophosphamide with ether and evaporate the extract to 
dryness. Reserve a portion of the residue for identification 
test C. Dissolve 0.1 gin 10 ml of water and add 5 ml of silver 
nitrate solution-, no precipitate is produced. Boil; a white 
precipitate is produced which is insoluble in dilute nitric acid 
but is soluble in dilute ammonia solution from which it can be 
reprecipitated by the addition of dilute nitric acid.

C. Dissolve 0.1 g of the residue from test B in 3 ml of nitric 
acid and 1 ml of sulphuric acid, heat till brown'fumes are 
evolved and the solution becomes colourless^ Cool, add TO ml 
of water, heat again up to 60° and add 10 ml of ammonium 
molybdate solution; a bright yellow precipitate is slowly 
formed.

Tests

pH (2.4.24). 3.0 to 6.0, determined in a 2.0 per cent w/v solution 
immediately after preparation.

Related substances. Determine by-thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of 2-butanone 
12 volumes of water, 4 volumes of acetone and 2 volumes of 
anhydrous formic acid.

Test solution. Dissolve a quantity of the contents of the sealed 
container containing 0.2 g of anhydrous cyclophosphamide 
in sufficient ethanol (95 per cent) to produce 10 ml and filter 

Reference solution. Dilute 1. volume of solution (1) to 
100 volumes with ethanol (95percent).

Apply to the plate 10 pl of each solution. After development 
dry the plate in a current of warm air and heat at 110° for 
10 minutes. Place the plate while hot in a tank in which is placed 
a dish containing equal volumes of a 5 per cent w/v solution of 
potassium permanganate and. hydrochloric acid, close the 
tank and allow to stand for 2 minutes. Remove the. plate and 
place it in a current of cold air until excess chlorine is removed 
and an area of coating below the line of application gives not 
more than a faint blue colour with potassium iodide and starch 
solution; do not expose long to 'cijid'air. Spray the plate with 
potassium iodide and starch solution and allow to stand for 5 
minutes. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the.reference, solution, Ignore any 
spot remaining on the line of application.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of cyclophosphamide.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Determine the weight of the content of 10 
containers. Weigh accurately a suitable quantity of the mixed 
contents of tlie 10 containers containing''about 50 mg of 
Cyclophosphamide, dissolve in water and dilute to 100.0 ml 
with water. ■ . , .

Reference solution (a). A 0.05 per cent w/v solution of 
cyclophosphamide IPRS in water.

Reference solution (b). Dissolve 25 mg of cyclophosphamide 
IPRS in 25 ml of water, add 5.0 ml of ethylparaben solution 
.prepared by dissolving 185 mg of ethylparaben in 250 ml of 
ethanol (95 per cent)&xh5 dilute to 1000 ml with water.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 30 volumes .of acetonitrile 

and 70 volumes of water,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 195 nm,
- injection volume: 25 pl.

The relative retention time with reference to ethylparaben 
. cyclophosphamide is about 0.7.
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’ect reference solution (b). The test is not valid unless the 
resolution between cyclophosphamide and ethylparaben is 
pot less than 2.0 and the relative standard deviation of replicate 
injections is not more than 2,0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C7HI5C1?N;;O?P in the injection.

Storage- Store at a temperature not exceeding 30°. Avoid long 
exposure, to temperatures above 30°. The.solution should be 
used immediately after preparation as it deteriorates on storage. 

Labelling The label states (1) the quantity of 
Cyclophosphamide, in terms..of the equivalent amount of 
anhydrous cyclophosphamide; (2) the volume of Water for 
Injections to be added; (3) that the solution should be used 
immediately after preparation.'

Cyclophosphamide Tablets
Cyclophosphamide Tablets contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
anhydrous cyclophosphamide, C7]]|sC17N7()7P.The tablets are 
coated.

Usual strengths. 10 mg; 50 mg.

Identification

A. Shake a. quantity of the powdered tablets containing 0.2 g 
of anhydrous cyclophosphamide with 2 ml of chloroform and 
filter. The resulting solution complies with the following test.' 

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the' spectrum with' that obtained with 
cyclophosphamide IPRS or with the reference spectrum of 
cyclophosphamide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of water,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the,. filtrate, dilute if necessary, with .the 
dissolution medium.

Reference solution. A 0.001 per cent w/vusolution: of 
^e^phosphamide IPRS in the dissolution medium.. . ■ , ■

Chromatographic system .
— a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
— mobile phase: a mixture of 30 volumes of acetonitrile 

and 70 volumes of water,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 195 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.

Calculate the content of C7H1SC12N2O2P in the medium.

Q. Not less than 75 per cent of the stated amount of
catnap.
Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modification.

Test solution. Disperse one intact tablet in 30 ml of water with 
the aid of ultrasound for 15 minutes with intermittent shaking, 
dilute to 50.0 ml with water and filter. Further, dilute 
quantitatively with wafer, to obtain a solution of about the 
same concentration as the reference solution.

Reference solution (a). A 0.02 per cent w/v solution of 
cyclophosphamide IPRS in water.

Inject reference solution (a) and the test solution.

Calculate the content of C7H15C12N2O2P in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing about 50 mg of 
Cyclophosphamide in wafer, with the aid of ultrasound for 30 
minutes with intermittent shaking and dilute to 100.0 ml with 
wafer and filter.

Reference solution (a). A 0.05 per cent w/v solution of 
cyclophosphamide IPRS in water. ' .

Reference solution (b). Dissolve 18.5 mg of ethylparaben in 
25 ml of ethanol and dilute to 100.0 ml with water.

Reference solution (c). Dissolve 25 mg of cyclophosphamide 
IPRS' in.25 ml of water, add 5.0 ml of reference solution (b) 
and dilute to 50.0 with wafer.. , ,.,. ;

Use the chromatographic system as described under 
Dissolution with the following modification

- injection volume: 25 pl.
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Inject reference solution (a) and (c). The test is not valid unless 
resolution between the peaks due to cyclophosphamide and 
ethylparaben is not less than 2.0 in the chromatogram obtain 
with reference solution (c) and the relative standard deviation 
for replicate injections is not more than 2.0 per cent in the 
chromatogram obtain with reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of C7IIi5Cl2N2O2P in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding30c.

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous cyclophosphamide.

Cycloserine

A 
< NH

h2n' xo

C3H6N2O2 Mol. Wt. 102.1

Cycloserine is (Z?)-4-aminoisoxazolidin-3-ohe, an antimicrobial 
substance produced by the growth of certain strains of 
Streptomyces orchidaceous or S. garyphalus or obtained by 
synthesis.

Cycloserine contains not less than 98:0 per cent and not more 
than 100.5 per cent of C3H6N2O2, calculated on the dried basis.

Category. Antibacterial.

Description. A white or pale yellow, crystalline powder; 
hygroscopic.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. r■..:

B. To 1 ml of a 0.01 per cent w/v solution in 0:1 Msodium 
hydroxide add 3 ml of 1 M acetic acid and 1 ml of a freshly 
prepared mixture of equal volumes of a 4 per cent w/v solution 
of sodium nitroprusside and 5 M sodium hydroxide’, a blue 
colour is produced slowly.

Tests...........  ■ r
pH (2.4.24). 5;5 to 6:5, determined in a 10.0 per cent w/vsohitioh.

Specific optical rotation (2.4.22). +108° to+114°, determined 
in a 5.0 per cent w/v solution in 2 Msodium hydroxide, ■ -A 

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals,MethodB(10ppm). . ;’A. ; ;

Condensation products. Absorbance of a 0.04 per cent w/v 
solution in 0.1 M sodium hydroxide at about 285 nm, notmore 
than 0.32 (2.4.7).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa for 3 hours.

Assay. Determine by liquid chromatography (2.4.14)

Test solution. Dissolve about 10 mg of the substance under 
examination in 20.0 ml ofthe mobile phase. Dilute 5.0 ml ofthe 
solution to 5 0.0 ml with the mobile phase.

Reference solution. Dissolve 10 mg ofthe cycloserine IPRS 
in 20.0 ml ofthe mobile phase. Dilute 5.0 ml of the solution to 
50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Wakosil C8 RS),

- mobile phase: 0.1 per cent w/v of methane sulphomc 
acid and 0.78 per cent w/v of sodium dihydrogen 
orthophosphate in water, adjusted to pH 6.0 with dilute 
sodium hydroxide and filtered,

- flow rate: 1 mlperminute,
- spectrophotometer set at 227 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C3H6N2O2.

Storage. Store protected frommoisture

Cycloserine Capsules
Cycloserine Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
cycloserine, C3H6N2O2.

Usual strength. 250 mg.

Identification
A. Shake a quantity ofthe contents of the capsules containing 
10 mg of Cycloserine with 100 ml of 0.1 Msodium hydroxide 
arid filter. To 1 ml ofthe filtrate add 3 ml of 1Maceticacid and 
1 ml of a freshly prepared mixture of equal Volumes of a 4 per 
cent w/v solution of sodium nitroprusside and 5 M sodiunl 
hydroxide', a bhie colour is produced slowly
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3 In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
cliromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml ofphosphate buffer pH 6.8, 
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. The filtrate diluted to produce a 0.028 per cent 
w/v solution.

Reference solution. A 0.028 per cent w/v solution of cycloserine 
IPRS in the dissolution medium.

Use the chromatographic system described under Assay.

Calculate the content of C3H6N2O2.

Q. Not less than 80 per cent of the stated amount of C3H6N2O2.

Condensation products. Weigh the contents of the capsules 
containing about 0.5 g of Cycloserine, dissolve in 250 ml of 
0.1 M sodium hydroxide solution, disperse with the aid of 
ultrasound for 5 minutes. Dilute 5 ml of the solution to 25 ml with 
0.1 M sodium hydroxide. Absorbance ofthe resulting solution 
atabout285 nm,not more than 0.32 (2.4.7).

Loss on drying (2.4.19). Notmore than2.0per cent, detennined on 
1.0 g of the contents of the capsules, by drying in an oven at 
60° at apressure not exceeding 0.7 kPa for 3 hours.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the contents of 20 capsules. Weigh 
accurately a quantity of the mixed contents of the capsules 
containing about 250.0 mg of Cycloserine dissolve in 
phosphate buffer pH 6.8, dilute to 250.0 ml with the same 
solvent and filter. Dilute 5.0 ml of the filtrate to 25.0 ml with 
Phosphate buffer pH 6.8.

Reference solution. A 0.02 per cent w/v solution of cycloserine 
IPRS in phosphate buffer pH 6.8.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm) (Such as 
Warkosil C8 RS),
mobile phase: dissolve 1.0 g of methane sulpfionic. acid 
and 7.8 g of sodium dihydrogen orthophosphate 
dihydrate in 1000 ml of water and adjusted to pH 6.0 
with dilute sodium hydroxide,

- flow rate: 1 ml per minute,
- spectrophotometer set at 227 nm,
- injection volume: 20 pl.

Inject the reference! solution. The test is not valid unless the 

tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C3H6N2O2 in the capsules.

Storage. Store protected from moisture.

Cycloserine Tablets
Cycloserine Tablets contain not less than 92,5 per cent and 
not more than 107.5 per cent of the stated amount of 
cycloserine, C3H6N2O2.

Usual strengths. 125 mg; 250 mg.

Identification

A. Shake a quantity of the powdered tablets containing 0.5 g 
of Cycloserine with 25 ml of 0.1 M sodium hydroxide for 
5 minutes and filter. The optical rotation of the filtrate is about 
+2.2°(2.4.22).

B. To 0.2 ml ofthe filtrate obtained in test A add 3 ml of 1 M 
acetic acid and 1 ml of a freshly prepared mixture of equal 
volumes of a 4 per cent w/v solution of sodium nitroprusside 
and 5 M sodium hydroxide; a blue colour is produced slowly.

Tests

Light absorption. Shake a quantity of the powdered tablets 
containing 0.25 g of Cycloserine with 80 ml of 0.1 Msodium 
hydroxide for 10 minutes, add sufficient 0.1 M sodium 
hydroxide to produce 100.0 ml, mix and filter. Dilute a suitable 
volume of the filtrate with sufficient 0.1 Mhydrochloric acid to 
produce a solution containing 0.0025 per cent'.w/v of 
Cycloserine. Absorbance ofthe resulting solution, measured 
within 15 minutes of preparing the final solution, at the maximum at 
about219 nm, 0.78 to 0.96 (2.4.7).

Disintegration (2.5.1). Not more than 3 0 minutes.

Loss on drying (2.4.19). Not more than 2.0 per cent, determined on 
1.0 g of the powdered tablets, by drying in aii oven at about 60° at 
a pressure not exceeding 0,7 kPa for 3 hours.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.1g of Cycloserine, shake with 
150 ml of water for 30 minutes, add sufficient water to 
produce 200.0 ml and filter. To 10.0 ml of the filtrate add 
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10 ml of water and 25 ml of 0.2 Msodium hydroxide, dilute to 
50.0 ml with water and mix. To 4.0 ml ofthe mixture add 10 ml of 
1 M acetic acid and 4 ml of sodium nitroprusside solution, 
dilute to 20 ml with 1Macetic acid, mix and allow to stand for 
15 minutes? Measure the absorbance of the resulting solution 
at the maximum at about 625 nm (2.4.7), using as the blank a 
solution prepared by treating 4.0 ml of 6.IMsodium hydroxide 
in the same manner beginning at the words “add 10 ml of f M 
acetic acid..” Calculate the content of C3H6N2C)2 from the 
absorbance obtained by repeating the operation using 
cycloserine IPRS in place ofthe powdered tablets.

Storage. Store at a temperature not exceeding 30°.

Cyclosporine
Cyclosporin A

CH3. o .
j 11 =... = ..... -

r—-MeLeu-MeVal-N—C—-C-Abu-MeGly—
C-c; A \ \ \ ; I •• ; • : ’ ' • | ? / - ?.; • „ • •..? ? ,. : - C

----- MeLeu-D-Ala-Ala-MeLeu-Vai-MeLeu—

CfiiHmNnO^ ■ Mol. Wt. 1202.6

Cyclosporine: is cyclo [[(£)-(2S'J37?, 43?)-3-hydrpxy-4-methyl- 
2-(methylamino)-6-o cteno,y]]-L-2-ami nobutyryl- 
'M-methylglycyL/V-methyl-L-leucyl-L-valybMme.thyl-L-leucyl- 
L-alanyl-D-alanyl-A’-meihyl-L-leucyl-A'-methyl-I-leucyl- 
iV-methyl-L-valyl]; .

Cyclosporine contains not less than 97.0 per cent and riot 
more than 101,5 per cent of cyclosporine A, C^HmNnO^, 
calculated on the dried basis.

Category, (mmunosuppresant. ; j

Description. A white to off-white powder. 1 ; > ;;

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test.solution corresponds to the peak in the 
chromatogram obtained with,reference solution (a). s ; A
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Tests |
Related substances. Determine by liquid.chromatograph I

(2.4.14), as described under Assay with the followino 
modifications. * |

Inject reference solution (b). The test is not valid unless the I 
relative standard deviation for replicate inj ections is not more 
than 10.0 per cent. j

Inject reference solution (b) and the test solution. In the | 
chromatogram obtained withfhe test solution the area of any |
secondary peak is not more than 0.7 times the area , of the | 
principal peak in the chromatogram obtained with reference | 
solution (b) (0.7 per cent) and sum of areas of all the secondary |
peaks is not more than 1.5 times the area of the principal peak j
in the chromatogram obtained with reference solution (b) I 
(1.5 per cent). Ignore any peak with an area less than I 
0.05 times the area of the principal peak in the chromatogram | 
obtained with reference solution (b) (0.05 per cent). |

Heavy metals (2.3.13). 1.0 g complies with the limit-test for I 
heavy metals, Method B (20 ppm). 1

Loss on drying (2.4.19). Not more than 2.0 per cent, determined I 
on 0.1 g by drying in an oven at 60° at a pressure not exceeding | 
0.7 kPa for 3 hours. |

....
Assay. Determine by liquid chromatography (2.4.14). |

Solvent mixture. 50 volumes of acetonitrile and 50 volumes I 
ot water. I
Test solution. Dissolve 25 mg of,the substance under | 
examination in the solvent mixture and dilute to 25.0 ml with | 
the solvent mixture. - ‘ ; |

Reference solution (a). A 0.1 .per cent w/v solution of -j 
cyclosporine IPRS in the solvent mixture. |

Reference solution (b). A 0.001 per cent w/v solution of | 
cyclosporine IPRS in the solvent mixture. ..... |

Chromatographic system . z . I
- a stainless steel column 25 cm x 4,0 mm packed with 

octadecylsilane bonded to porous silica (5 pm), 1 
- column temperature: 80°,' §
- mobile phase; a mixture of 52 volumes of waler, I 

43 volumes of acetonitrile, 5 volumes . .of tert-butyl | 
methyl ether and 0.1 volume of orthophosphoric acid, |

- flow rate: 1.2 ml per minute;: I
- spectrophotometer set at 210 nm,- {I
- injection volume: 20 pl. j

Inject reference solution, (a). The test-is not valid unless the । 
relative standard deviation for replicate injections is not more । 
than 1.0 per cent. ? I
Inject reference solution (a) and the test solution. |

Calculate the.content of C^HmNuO^. .; |

Storage. Store protected from light and moisture. |
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Cyclosporine Capsules
r Hosporine Capsules contain not less than 90,0 per cent 
and not more than 110.0 per cent of the stated amount of 
cyclosporine, Ce?H 11 ]Ni i O j 2.

Usual strengths. 25 mg; 50 mg; 100 mg; 250 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
For capsules containing liquid —

Apparatus No. 2 (Paddle),
Medium. 500 ml of water,
Speed and time. 50 rpm and 15 minutes.

Place 1 capsule in each vessel, and allow the capsule to sink 
to the bottom of the vessel before starting rotation of the 
blade. Observe the Capsules, and record the time taken for 
each Capsule shell to rupture.

Tolerances — The requirements are met if all of the Capsules 
tested rupture in not more than 15 minutes. If 1 or 2 of the 
Capsules rupture in more than-.15 minutes but not more than 
30 minutes, repeat the test on 12 additional Capsules. Not 
more than 2 of the total of 18 Capsules tested rupture in more 
than 15 minutes but not more than 30 minutes.

For capsules containing powder — -

Apparatus No. 1 (Basket),
Medium. 1000 ml of 0.1 M hydrochloric acid containing 
0.5 per cent of sodium lauryl sulphate,
Speed and time. 150 rpm and 90 minutes.

Determine by liquid chromatography (2.4.14).

Fest solution. Withdraw a suitable volume ofthe medium and 
filter. Dilute 5.0 ml ofthe solution to 10.0 ml with acetonitrile.

Reference solution..A.solution of cyclosporine IPRS in the 
dissolution medium suitably diluted with the acetonitrile.to 
obtain a solution having the same concentration as that of the 
test solution.

Chromatographic system . ...........
- a stainless steel column 25. cm x 4.6 mm, packed with 

octadecylsilane bonded.to porous silica (5. pm), 
column temperature: 80°, 
mobile phase: a mixture of900 volumes of acetonitrile, 
450 volumes of water,, 50 volumes of methanol 
0-5 volume of orthophosphoric acid, i. - .

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm, 
~ injection volume: i d pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 700 theoretical plates and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent.

Inject the reference solution and'the test solution.

Calculate the content ofC^HnjNnO^.

Q. Not less than 80 per cent of the stated amount of 
C62HiiiNhO12.

Water (2.3.43). Not more than 3.5 per cent w/w, for Capsules 
that contain powder, using finely ground Capsule contents.

Other tests. Comply with the tests stated under Capsules.

Assay

Where capsules contain liquid—

Test solution. Using a sharp blade, carefully cut open not 
fewer than 20 capsules, and with the aid of ethanol transfer 
the contents of the capsules to a suitable volumetric flask. 
Wash the blade with ethanol, and transfer the washings to 
the volumetric flask. Dilute the contents of the volumetric 
flask with ethanol to volume and mix. Quantitatively dilute an 
accurately measured volume of the solutipn with ethanol to 
obtain a solution having a concentration of 1 mg of 
cyclosporine per ml.

Reference solution. A 0.1 per cent w/v solution of cyclosporine 
IPRS in ethanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

dimethylsilane bonded to porous silica (5 to 10 pm),
- column temperature: 70°,
- mobile phase:, a mixture of550 volumes of acetonitrile, 

400 volumes of water, 50 volumes of methanol and 
0.5 volume of orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 700 theoretical plates and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C62Hi i iN: ]Oi2-

Where capsules contain powder—

Solvent mixture. 9 volumes of acetonitrile, 5 volumes of 
tetrahydrofuran and 4 volumes of ethanol.

1985

https://nhathuocngocanh.com/
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Test solution. Disperse a quantity of the mixed contents of 
20 capsules containing 0.1 g of cyclosporine with 10 ml of 
-water and 40 ml of the solvent mixture, dissolve with the aid of 
ultrasound, dilute to 100.0 ml with the solvent mixture and 
filter.

Reference solution. Disperse 25 mg of cyclosporine IPRS with 
2.5 ml of water with the aid of ultrasound for 10 minutes. Add 
about 10 ml of the solvent mixture, sonicate for 5 minutes and 
dilute to 25.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed 

with trimethylsilane bonded to porous silica (3 to 
10 pm),

- column temperature: 70°,
. - mobilephase: a mixture of605 volumes of acetonitrile, 

400 volumes of water, 50 volumes of methanol and 
0.5 volume of orthophosphoric acid,

- flow rate: 2 ml per minute, ,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 700 theoretical plates, tailing 
factor is not more than 1 ;5 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent;

.Inject the reference solution and the test solution.

Calculate the content of C62H111N110i2 in the cpasules.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Cyclosporine Eye Drops
Cyclosporine Eye Drops is a sterile solution of Cyclosporine 
in a suitable vehicle.

Cyclosporine Eye Drops contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
cyclosporine, C62HinN]iOi2.

Usual strengths. 0.05 per cent w/v; 0.1 per cent w/v.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution.'"

Tests

Other tests. Comply with the tests stated under Eye Drops,

Assay. Determine by liquid chromatography (2.4.14).;;

1986

Test solution. Dilute a suitable volume.of the eye dro 
containing 20 mg of Cyclosporine to 100.0 ml with methanol 

Reference solution. A 0.02 per.cent w/v.solution of 
cyclosporine IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4,6 mm, packed with 

dimethylsilane bonded to porous silica (5 pm), |
- column temperature: 70°, |
- mobile phase: a mixture of 55' volumes of acetonitrile I

40 volumes of water, 5 volumes of methanol and I
0.05 volume of orthophosphoric acid, |

- flow rate: 1 ml per minute, |
- spectrophotometer set at 210 nm, j
- injection volume: 20 pl. I

Inject the reference solution. The test is not valid unless the I 
column efficiency is not less than 700 theoretical plates, the | 
tailing factor is not more than 1.5 and the relative standard I 
deviation for replicate injections is notmore than 2.0 percent. \

Inject the reference solution and the test solution. |

Calculate the content of C6?l L nNHOi2 in the eye drops. f
Storage. Store protected from light, at a temperature not 
exceeding 30°.

Cyclosporine Injection
Cyclosporine Injection is a sterile solution of Cyclosporine in 
a suitable vehicle.

Cyclosporine Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
cyclosporine, C62H111N!1O]2.

Usual strengths. 50 mg per ml; 100 mg per ml.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel'G.

Mobile phase A. Ethyl ether.

Mobile phase B. A mixture of 60 volumes of ethyl acetate, 
40 volumes of methyl ethyl ketone, 2' volumes of water and 
1 volume of formic acid.
Spray reagent A. Mix 5 ml of 1.7 per cent w/v solution of 
bismuth subnitrate in 20 per cent v/v solution of acetic acid, 
5 ml of 40'per cent w/v solution of potassium iodide and 20 ml 
of glacial acetic acid, diluteto 100 ml with water.

Spray reagent B. Hydrogen peroxide solution (1.0 vol).

Test solution. Dilute a volume ofthe injection containing 
50 mg of Cyclosporine to 100.0 ml with methanol.
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Reference solution. A 0.05 per cent w/v solution of 
cyclosporine IPRS in methanol.

lv t0 the plate 10 pl of each solution. Allow the spots to 
in a current of air. Develop the chromatogram using mobile 

base Ato three fourth length of the plate. Dry the plate in air 
until th® odour of the solvent is no longer detectable. Place 
the plate *n secon<j chromatographic chamber and develop 
the chromatogram using mobile phase B until the solvent front 
has moved about three fourth length.of the plate. Again dry 
the plate in hot air and spray the plate with spray reagent A, 
immediately. Again spray plate with spray reagent B. The 
principal spot at Rf value of about 0.45 in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution.

Tests

Ethanol (if present). 80.0 to 120.0 per cent of the labelled 
amount.

Determine by gas chromatography (2.4.13).

Internal standard solution. A 6 per cent v/v solution of 
n-propyl alcohol in butyl alcohol. ■

Test solution. Transfer a volume of the injection containing 
0.256 g of ethanol to 20-ml volumetric flask, add 5.0 ml of the 
internal standard solution and dilute to volume with butyl 
alcohol. . .

Reference solution. Transfer 0.256 g of ethanol to 20-ml 
volumetric flask, add 5.0 ml of the internal standard solution 
and dilute to volume with butyl alcohol.

Chromatographic system
- a glass column 2 m x 2 mm, packed with ethylvinyl- 

benzene-divinylbenzene copolymer, having a nominal 
surface area 500 to 600 m’ per g and an average pore 
diameter of0.0075pm,

- temperature:
column 145° for 8 minutes, 145° to 270° @ 32° per minute, 
inlet port. 280° and detector. 290°,

~ a flame ionisation detector,
flow rate: 3 5 ml per minute, using nitrogen as the carrier 
gas.
injection volume: 1 pl.

The elution order is ethanol, n-propyl alcohol and butyl 
akohol.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections from the 
peak area ratio of the ethanol to n-propyl alcohol is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of ethanol from the peak area ratio of the 
ethanol to n-propyl alcohol in the chromatograms obtained 
with the reference solution and the test solution.

Sterility (2.2.11). Complies with the test for sterility.

Bacterial endotoxins (2.2.3). Notmore than 0.84 Endotoxin 
Unit per mg of cyclosporine.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a suitable volumes of the injection in 
methanol to obtain a solution containing 0.05 per cent w/v of 
Cyclosporine.

Reference solution. A 0.05 per cent w/v solution of 
cyclosporine IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed 

with dimethylsilane bonded to porous silica (5 pm), 
- column temperature: 70°,
- mobile phase: a mixture of 55 volumes of acetonitrile, 

40 volumes of water, 5 volumes of methanol and 
0.05 volume of orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless, the 
Column efficiency is not less than 700 theoretical plates, the 
tailing factoris not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.5 per cent.

Inject the reference solution and the test solution.

Calculate the content of C^HmNj |O)2 in the injection. .

Storage. Store at a temperature not exceeding 30°, in single 
dose or multiple-dose container.

Labelling. The label states that it is to be diluted with a suitable 
parenteral vehicle before intravenous infusion.

Cyclosporine Qral Solution
Cyclosporine Oral Solution is a solution of Cyclosporine in a 
suitable vehicle.

Cyclosporine Oral Solution contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
cyclosporine, C62H1}IN11O12.

Usual strength. lOOmgperml. .
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CYCLOSPORINE ORAL SOLUTION

Identification

A. Determine by thin-layer chromatography (214.17), coating 
the plate with silica gel G.

Solvent mixture. 80 volumes of methanol and 20 volumes of 
chloroform.

Test solution. Dilute a volume of the oral solution with the 
solvent mixture to obtain a 0.1 per cent w/v solution of 
Cyclosporine.

Reference solution. A 0.1 per cent w/v solution of 
cyclosporine IPRS in the solvent mixture.

Mobile phase A. Ethyl ether,

Mobile phase B. A mixture of 60 volumes diethyl acetate, 40 
volumes of methyl ethyl ketone, 2 volumes of water and 1 
volume of formic acid.

Spray reagent A. Mix 5 ml each of 1.7 per cent w/v solution of 
bismuth subnitrate in 20 per cent w/v solution of acetic acid 
and 40.0 per cent w/v solution ofpotassium iodide and 20 ml 
ofglacial acetic acid, and dilute with water to 100.0 ml. Prepare 
freshly.

Spray reagent B. Hydrogen peroxide solution (10 volume).

Apply to the plate 10 pl of the reference solution and the test 
solution. After development, dry the plate in a current of air, 
place the plate in a suitable chromatographic chamber, and 
develop the chromatogram, using mobile phase A, until the 
solvent front has moved about three-fourths of the length of 
the plate. Remove the plate from the chamber, mark the solvent 
front, and allow it to dry. Place the plate in a second 
chromatographic chamber, and develop the chromatogram in 
mobile phase B until the solvent front has moved about three- 
fourths of the length of the plate. Remove the plate from the 
chamber, and allow it to dry. Spray the plate with spray reagent A. 
Immediately again spray the plate with spray reagent B. 
Cyclosporine appears as a brown spot.having an Rf value of 
about 0.45.

B. In.the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution.

Tests

Alcohol (ifpresent). 80.0per centw/wto 120.0 per cent w/w, 
determined by gas chromatography (2.4.13).

Internal standard. A mixture of 3 volumes of n-propyl alcohol 
and 50 volumes of butyl alcohol.

Test solution. Transfer a suitable quantity of oral solution to a 
suitable volumetric' flask. Add 24 per cent internal standard 
solution of the final volume, and dilute with butyl alcohol to 
obtain a 1.0 per cent w/v solution of alcohol.

IP 2022

Reference solution (a). A 5.0 per cent w/v solution of ethati0{ 
in butyl alcohol.

Reference solution (b). Transfer a suitable quantity Of 
reference solution (a) to a suitable volumetric flask. Add 74 
per cent internal standard solution of the final volume, and 
dilute with butyl alcohol to obtain a 1.0 per cent w/v solution 
of alcohol.

Chromatographic system
- a glass column 2.0 m x 2 mm, packed with support 

(copolymer of ethylvinylbenzene and divinylbenzene 
nominal surface area 500 to 600 m2 per g, average pore 
diameter 0.0076 pm),

- temperature:
column time temperature

(min.) (°)
0-8 145
8-12 145—>270

- inlet port: 280°,
- flame ionisation detector at 290°,
- flow rate: 35 ml per minute, using nitrogen as the carrier 

gas.

The elution order of the peaks is alcohol, //-propyl alcohol, 
and butyl alcohol.

Inject 1 pl ofreference solution (b). The test is not valid unless 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent.

Inject 1 pl each of reference solution (b) and the test solution.

Calculate the content of C2H5O H in the oral solution.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 80 volumes of methanol and 20 volumes of 
chloroform.

Test solution. Dilute a volume of the oral, solution with the 
solvent mixture to obtain 0.1 per cent. w/v. solution of 
Cyclosporine. Use the solution immediately after preparation. 

Reference solution. A 0.1 per cent w/v solution of 
cyclosporine IPRS in the solvent mixture. Use the solution 
immediately after preparation.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

dimethylsilane bonded to porous silica (5 to 10 pm),
- column temperature: 50°,
- mobile phase: a mixture of 55 volumes of acetonitnh 

5 volumes of methanol, 40 volumes of water and O.(b 
volume of orthophosphoric acid,

- flow rate: 1ml per minute, ;
- spectrophotometer set at 210 nm, 
- injection volume: 10 pl.
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■ ct the reference solution. The test is not valid unless the 
’olinnn efficiency is not less than 700 theoretical plates, tailing 
factor is not more than 1.5 and the relative standard deviation 
for replicate injections is not more than 1.5 per cent.

Inject the reference solution and the test solution.

Calculate the content of CfiHmNuOn in the oral solution.

Storage. Store protected from moisture.

Cyproheptadine Hydrochloride

&1H2IN,HCl,r/2H2O Mol. Wt. 350.9

Cyproheptadine Hydrochloride is 4-(5/-/-clibenzo[a7</]- 
cyclohepten-5-ylidene)-l-methylpiperidine hydrochloride 
sesquihydrate.

Cyproheptadine Hydrochloride, contains not less than 
98.5 per cent and not more than 101.0 per cent of C21H3)N,HC1, 
calculated on anhydrous basis.

Category. Histamine H!-receptor antagonist.

Description. Awhite or slightly yellow, crystalline powder.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests B 
and C may be omitted .if tests A and D are carried out.

A. Dissolve 0.1 g in 10 ml of water, make alkaline with I M 
sodium hydroxide, extract with 5 ml of dichloromethane, dry 
over anhydrous sodium sulphate and remove the solvent with 
the aid of a cunent of nitrogen. The oily residue complies with 
the following test

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cyproheptadine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of cyproheptadine.

B. When examined in the range 230 nm to 360 nm, a 0.002 per 
eent w/v solution in ethanol (95 percent) shows an absorption 
waximum only at about 286 nm, about 0.67 (2.4.7).

C- Determine by thin-layer chromatography (2.4.1'7) coating 
the Plate with silica gel GF254.

Mobile phase. A mixture of 75 volumes of cyclohexane, 
20 volumes of ether and 5 volumes of diethylamine.

Test solution. Dissolve 0.1 g of the substance under 
examination in 100 ml of methanol.

Reference solution (a). A 0.1 per cent w/v solution of 
cyproheptadine hydrochloride IPRS in methanol.

Reference solution (b). A solution containing 0.05 per cent 
w/v, each of, imipramine hydrochloride IPRS and 
cyproheptadine hydrochloride IPRS in methanol.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. The principal spot in the chromatogram obtained with the 
test solution corresponds to that in the chromatogram obtained 
with reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated principal spots.

D. A saturated solution gives reaction A of chlorides (2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 40 mg of the substance under 
examination in mobile phase Aand dilute to 20.0 ml with mobile 
phase A.

Reference solution (a). Dilute 1.0 ml ofthe test solution to 
100.0 ml with mobile phase A. Dilute 1.0 ml of the solution to 
10.0 ml with mobile phase A.

Reference solution (b). Dissolve 2 mg each of cyproheptadine 
impurity A IPRS, cyproheptadine impurity B IPRS and 
cyproheptadine impurity. C IPRS in mobile phase A, add 
1.0 ml ofthe test solution and dilute to 100.0 ml with mobile 
phase A.

Reference solution (c). Dilute 1.0 ml ofreference solution (b) 
to lO.OmlwithmobilephaseA.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 60 volumes of a solution 

prepared by dissolving 6.12 g ofpotassium dihydrogen 
phosphate in 900 ml of water, adjusted to pH 4.5 with 
orthophosphoric acid and dilute to 1000 ml with water 
and 40 volumes of acetonitrile,

B. a mixture of 40 volumes of a solution 
prepared by dissolving6.12 g of potassium dihydrogen 
phosphate in 900 ml of water, adjusted to pH 4.5 with 
orthophosphoric acid and dilute to 1000 ml with water 
and 60 volumes of acetonitrile,

- a gradient programme using the conditions given below,
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15-(l-methylpiperidin-4-yl)-5//-dibenzo[aJcZ][7]annulen-5-olJ- 

2dibenzosuberone,

3dibcnzocyclohcptcnc. .

- flow rate: 1 ml per minute,- .
- spectrophotometer set at 23 0 nm, 
- injection volume: 10 pl.

Time Mobile phase A
(in min.) (per cent v/v)

0 100
10 100

10.1 0
35 0
36 100

45 100

Mobile phase B 
(per cent v/v) 

0

0
100 .

100
o
0

Name Relative
■ retention time.

Cyproheptadine impurity C1 0.7
Cyproheptadine (Retention time: about 8 minutes) 1.0
Cyproheptadine impurity B2 2.6
Cyproheptadine impurity A3 3.9

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cyproheptadine impurity 
C and cyproheptadine is not less than 7.0.

Inject reference solution (a), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to each cyproheptadine impurities A, B, C is not 
more than 1.5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (c) (0.15 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent) and the sum of the 
areas of all the secondary peaks is not more than 5 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (23.43). 7.0 to 9.0 percent, determined on 1.0 g.

Assay. Weigh accurately about Q.5 g, dissolve in 0.5 ml of 
acetic anhydride and 20 ml. of anhydrous glacial acetic acid 
and add 10 ml of mercuric acetate solution. Titrate with 0.1 M 
perchloric acid, using crystal violet solution.-as,indicator. 

, Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03239 g of 
C^NJTCl. ■

IP 2022

Storage. Store protected from light.

Cyproheptadine Syrup
Cyproheptadine Hydrochloride Syrup

Cyproheptadine Syrup contains not. less than 90.0 per cen! 
and not more than 110.0 per cent of the stated amount of 
cyproheptadine hydrochloride, C-ThiKHCl.

Usual strength. 2 mg in 5 ml.

Identification

To 5 ml add 5 ml of a 1 per cent w/v solution of sodium 
bicarbonate and extract with, three quantities, each of 15 m] 
of 2,2,4-trimethylpentane. Wash the combined 2,2,4-trimethyl- 
pentane extracts with 5 ml of the sodium bicarbonate solution 
and discard the washings. Evaporate the 2,2,4-trimethyl- 
pentane solution to dryness on a water-bath and dissolve the 
residue in 100 ml of ethanol (95 percent). When examined in 
the range 230 nm to 360 nm, the resulting solution shows an 
absorption maximum only at about 286 nm (2.4.7).

Tests
pH (2.4.24). 3.5 to 4.5.

Other tests. Comply with the tests stated under Oral Liquids, 

Assay, Determine by liquid chromatography (2.4.14).

Test solution. Dissolve a quantity of. the syrup containing 
2 mg of Cyproheptadine Hydrochloride in the mobile phase 
and dilute to 100.0 ml with the mobile phase and filter.

Reference solution. A 0.002 per cent w/v solution of 
cyproheptadine hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
. mobile phase: a mixture of 65 volumes of 03 per cent 
v/v methanesulphonic acid, 20 volumes of acetonitrile, 
and 15 volumes of isopropyl alcohol adjusted to pH 4.0 
with triethylamine, .

- flow rate: 1 ml per minute,
- spectrophotometer set at 285 nm,
- injection volume: 10 pl.

Inject the.reference solution. The test is not valid unless the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.
Determine the weight per ml (2.439) of the syrup and calculate 
the content of C2iH21N,HCL weight in volume.

Storage. Store protected from light and moisture.
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Cyproheptadine Tablets
Cyproheptadine Hydrochloride Tablets

A’oroheptadine Tablets contain not less than 90.0 per cent 
jiid not more than. 110.0 per cent of the stated amount of 
cyproheptadine hydrochloride, C21H21N,HC1.

Usual strength. 4 mg.

Identification

4 To a quantity of the powdered tablets containing 20 mg of 
Cyproheptadine Hydrochloride add 10 ml of water and 2.5 ml 
of 0J M sodium hydroxide, extract with 10 ml of 
dichloromethane, filter through anhydrous sodium sulphate 
placed over absorbent cotton moistened with 
dichloromethane and evaporate the filtrate to dryness. The 
residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cyproheptadine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of cyproheptadine.

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds .to 
that in the chromatogram obtained with reference solution (b).

C. Extract a quantity of the powdered tablets containing 20 mg 
of Cyproheptadine Hydrochloride with 7 ml of water, filter, 
add 0.3 ml of 5 Mammonia to the filtrate and filter again. The 
filtrate gives reaction Aofchlorides(2.3.1). ••

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance ofthe filtrate suitably diluted with the medium, 
if necessary, at the maximum at about 285.nm (2.4.7). Calculate 
the content of C21H2]N,HC1 in the medium from the absorbance 
obtained from a solution of known concentration of 
cyproheptadine hydrochloride IPRS in the dissolution 
radium.

Q- Not less than 80 per cent of the stated amount of 
c-’!H2iN.HCI.
Related substances. Determine by thin-layer chromatography 
(2-4.17), using a precoated silica gel plate. '

Mobile phase, Amixture of 90 volumes of dichloromethane 
and 10 volumes of methanol.
^solution (a). Shake mechanically for 10 minutes a quantity 
°fthe powdered tablets containing 50 mg of Cyproheptadine 

Hydrochloride with 5 ml of the mobile phase and filter (such 
as Whatman GF/C filter paper).

Test solution (b). Dilute 1 volume of test solution (a) to 
10 volumes with the mobile phase.

Reference solution (a). Dilute 1 volume of test solution (a) 
serially in two steps to 1000 volumes with the mobile phase.

Reference solution (b). A solution containing 0.1 per cent 
w/v of cyproheptadine hydrochloride IPRS in the mobile 
phase.

Reference solution (c). A solution containing 0.002 per cent 
w/v of dibenzocycloheptatriene IPRS in the mobile phase.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and spray with ethanolic sulphuric acid 
(20per cent). Heat at 110° for 30 minutes and examine under 
ultraviolet light at 365 nm. In the chromatogram obtained 
with test solution (a) any spot corresponding to 
dibenzocycloheptatriene is not more intense than the spot in 
the chromatogram obtained with reference solution (c) and any 
other secondary spot is not more intense than the spot in the 
chromatogram obtained with reference solution (a).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay using the following test solution.

Test solution. Disperse one tablet in the mobile phase and 
dilute to 50.0 ml with the mobile phase.

Calculate the content of C2iH2iN,HCl in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14),

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 80 mg. of Cyproheptadine 
Hydrochloride in 500 ml of the mobile phase, with the aid of 
ultrasound for 15 minutes and agitate for 30 minutes and dilute 
to 1000.0 ml with the mobile phase, filter.

Reference solution. A 0.008 per cent w/v solution of 
cyproheptadine hydrochloride IPRS in1 the mobile phase.

Chromatographic system .
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 65 volumes of a 0.3 per cent 

v/v methanesulphonic acid, 20 volumes of acetonitrile, 
and 15 volumes of isopropyl alcohol adjusted to pH 4.0 
with triethylamine, ’

- flow rate: 1 ml per minute,
— spectrophotometer set at 285 nm,
— injection volume: 10 pl.
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IP 20^CYPROTERONE ACETATE

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution, ■ . . .

Calculate the content of C2iH21N,HCl in the.tablets.

Cyproterone Acetate

C24H29CIO4 Mol. Wt. 416.9

Cyproterone Acetate is (1/?, 2/7)-6-chloro-l,2-dihydro-17- 
acetyloxy-3 ’/./-cyclopropaf 1,2]pregna-l ,4,6-triene- 
3,20-dione.

Cyproterone Acetate contains not less than 97.0 per cent and 
riot more than 103.0 per cent of C24H29CIO4, calculatedbri the 
driedbasis.

Category. Anticancer.

Description. A white or almost white, crystalline powder.

Identification
Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C and D may be omitted if tests A and E are carried 
out.

Ai Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cyproterone 
acetate IPRS of with the reference spectrum of cyproterone 
acetate.

B . Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase, a mixture of equal volumes ofcyclohexane and1 
ethyl acetate. - - ~ ■ -

Test solution. Dissolve 0.02 g of the substance under 
exarriination in dichloromethane arid dilute to 10 ml with the 
same solvent. !

Reference solution. A0.2 per cent w/v solution of cyproterone 
acetate IPRS in dichloromethane.

Apply to the plate 5 pl of each solution. Allow the mobile phase 
to rise 15 cm. Dry the plate in air and examine under ultraviolet

light at 254 nm. The principal spot in the chromatogram obtained I 
with the test solution corresponds to that in the chromatogram | 
obtained with the reference solution. ■' I

C. Dissolve about 1.0 mg with 2 ml of sulphuric acid, and heat I 
on a water-bath for 2 minutes. A red colour develops. Cool ! 
and add the solution cautiously to 4 ml of water and shake I 
The solution becomes violet. |

D. Incinerate about 30 mg with 0.3 g of anhydrous sodium | 
carbonate over a naked flame for about 10 minutes. Cool | 
dissolve the residue in 5. ml of dilute nitric acid and filter. To | 
1 ml of the filtrate, add 1 ml of water. The solution gives reaction I 
A of chlorides (2.3.1). I

' - " ■ - ■ ■■ ■ I

E. It gives the reactions of acetyl groups (2.3.1). |
.. ■ I

Tests |
Specific optical rotation (2.4.22). +152° to+157°, determined | 

in a 1.0 per cent w/v solution in acetone. |

Related substances. Determine by liquid chromatography | 
(2.4.14). |

Test solution. Dissolve 10 mg of the substance under exami- I 
nation in acetonitrile and dilute to 10.0 ml with the same | 
solvent.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 rial with acetonitrile. I

Reference solution (b). Dissolve 5 mg of medroxy-progesterone I 
acetate IPRS in acetonitrile and dilute to 5 0.0 ml with the same | 
solvent. Dilute 1.0 ml ofthe solution to 10.0 ml with reference | 
solution (a). t

Chromatographic system ’
- a stainless steel column 25 cm.x 4.6 mm, packed with

octadecylsilane bonded to porous silica (3 pm), I
- mobile phase: a mixture of 40 volumes of acetonitrile ?

and 60 volumes of water, i
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,-
- injection volume: 20 pl. •

Inject reference solution (b); The test is not valid unless the 
resolution between the peaks due to cyproterone acetate and 
medroxyprogesterone acetate is not less than 3.0.

Inject reference solution (a) and the test solution. Run 
chromatogram at least twice the retention time of the principal 
peak.. In the chromatogram obtained with the test solution, the 
sum of the areas of all the secondary peaks is not more than 0.3 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). Ignore any 
peak with an area less than 0.05 times the area of the principal 
peak in the chromatogram obtained with reference solution (a) 

(0.05 percent)/
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ussOndrying(2.4.
l.0gbydryingat80

lF-.202-2i ............... ....................................... ...........................

19). Notmore than 0,5 per cent, determined on 
° at a pressure not exceeding 0.7 kPa.

Sulphated ash (2.3.18). Not more than O.f per cent.

Weigh-accurately about 0.05 g, dissolve in methanol 
ddilute to 50.0 ml with the same solvent. Dilute 1.0 ml of the 

solution to 100-0 nil with methanol and measure the absorbance 
ofthe reSuiting solution at the maximum at about 282 nm (2.4.7). 
Calculate the content of C24H29CIO4 taking 414 as the specific 
absorbance at 282 nm. ■

Storage. Store protected from light.

Cyproterone Tablets
Cyproterone Acetate Tablets

Cyproterone Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
cyproterone acetate, C24II29CIO4.

Usual strength., 50 mg.

Identification

A. Shake a quantity of powdered tablets containing about 
100 mg of cyproterone acetate with 20 ml of dichloromethane, 
filter and; evaporate the filtrate to dryness using a rotary 
evaporator and a water-bath at 40°. On the residue, determine 
by infrared absorption spectrophotometry (2.4.6). Compare 
the spectrum with that obtained wilkc cyproterone acetate 
IPRS or with the reference spectrum of cyproterone acetate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle), '
Medium. 900 ml of 0.07 per cent w/v solution sodium dodecyl 
'■'dphate in 0. IM hydrochloric acid (For tablets containing 
tessthan 100 mg of Cyproterone Acetate); 900 ml of 0.1 per 
cent w/v solution of sodium dodecyl sulphate in 0.1M 
hydrochloric acid (For tablets containing more than 100 mg

Cyproterone Acetate),
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through a 
^rnbrane filter. Measure the absorbance of the filtrate, suitably 

uted if necessary: with dissolution medium at 
~ d nm (2.4.7). Calculate the content of cyproterone acetate, 

.’4H29CIO4 in the medium from the absorbances obtained 

from a solution of known concentration of cyproterone acetate 
IPRS.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 80 volumes of acetonitrile and 20 volumes 
ofvra/er.

Test solution. Shake a quantity of powdered tablets containing 
about 0.1 g of Cyproterone Acetate in 50 ml ofthe solvent 
mixture for 5 minutes, dilute to 100 ml with water and filter.

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with the mobile phase.

Reference solution (b). A solution containing 0.01 per cent 
w/v, each of, cyproterone acetate IPRS and medroxy­
progesterone acetate IPRS in the solvent mixture. Dilute 
1.0 ml ofthe solution to 10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm) (Such 
as Spherisorb ODS 2),

- mobile phase: a mixture of 40 volumes of acetonitrile 
and 60 volumes of water,

- flowrate: 1.5mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cyproterone acetate and 
medroxyprogesterone acetate is not less than 3.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than 0.5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent) and the sum of the areas of all the 
secondary peaks is not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.5 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of powdered tablets containing 
about 50 mg of Cyproterone Acetate in 100 ml ofthe solvent 
mixture and filter. Dilute 1.0 ml of the solution to 10.0ml with 
the mobile phase.

Reference solution (a).- A 0.05 per cent w/v solution of 
cyproterone acetate IPRS in the solvent mixture. Dilute 1.0 ml 
of the solution to .10.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.01 per cent 
w/v, each of, cyproterone acetate IPRS and medroxyprogesterone
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acetate IPRS in the solvent mixture. Dilute 1.0 ml ofthe solutioii 
to 10.0 ml with the mobile phase.

Use. the chromatographic system as described under Related 
substances.

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to cyproterone and 
medroxyprogesterone is not less than 3.0.

Inject reference solution (a) and the test solution. ■

Calculate the content of C24H29C1O4 in the tablets.

Cytarabine
P-Cytosine Arabinoside ..

C9H13N3O5 Mol.Wt.243.2

Cytarabine is 1-p-D-arabinofuranosylcytosine.

Cytarabine contains not less than 99.0 per cent and not more 
than 100.5 per cent of calculated on the dried basis.

Category. Anticancer.

Description. A white or almost white, crystalline powder.

CA UTION:— Cytarabine is very poisonous. Great care should 
be taken to avoid inhaling the particles of cytarabine and 
exposing the skin to the dried substance.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cytarabine IPRS 
or with the reference spectrum of cytarabine.

B. When examined in the range 230 nmto 360 nm, a 0.001 per 
cent w/v solution in 0.1 M hydrochloric acid shows an 
absorption maximum Only at about 280 nm, about 0.55 (2:4:7):

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution 
(b)/^-V>—/■

1994

2022

Tests ■ ■

Specific optical rotation (2,4.22).+154° to+160°, determined in a 
1.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture, of 65 volumes of 2-butanone, 20 
volumes of acetone and 15 volumes of -water.

Test solution (a). A 5 per cent w/v solution of the substance 
under examination in -water.

Test solution (b).A. 0.2 per cent w/v solution ofthe substance 
under examination in -water.

Reference solution (a). A 0.025 per cent w/v solution ofthe 
substance under examination in water.

Reference solution (b). A 0.2 per cent w/vsolution of 
cytarabine IPRS in water.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 nm. 
Any secondary spot in the chromatogram obtained with test 
solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4.19)..Not more than 1.0 per cent, determined 
on 1.0 gby drying in an oven over phosphorus pentoxide at 
60° for 3 hours at a pressure of 0.2 kPa to 0.7 kPa.

Assay: Weigh'accurately about 0.5: g and’dissolve in 40 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 Mperchloric 
acid, using 1-naphtholbenzein solution as indicator. Cany 
out a blank titration. ■, .

1 ml of 0.1 Mperchloric acid is equivalent to 0.02432 g of 
C9H13N3O5.

Cytarabine intendedfor use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional, requirement. ,

Bacterial endotoxins (2.2.3). Not more than 0.07 Endotoxin 
Unit per mg.

Cytarabine intendedfor use in the, manufacture of parenteral 
preparations without a further appropriate sterilisation 
procedure complies with the following.additional requirement.

Sterility . Complies with the test for sterility (2.2.11).

Storage. Store protected from light. If it is intended for use m 
the manufacture of parenteral preparations, the container 
should be sterile, tamper-evident and sealed so as to exclude 
micro-organisms. .
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keeling. The label states whether or not the material is 
intend for use in the manufacture of parenteral preparations.

Cytarabine Injection

Cytarabine Injection is a sterile material consisting of 
Cytarabine with or without excipients. It is filled in a sealed 
container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Cytarabine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
cytarabine, C9H43N3O5.

Usual strengths. 100 mg per vial; 500 mg per vial; 1 g per vial.

Description. A white or almost white powder.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification

Mix a qunatity of injection containing 0.1g of cytarabine with 
10 ml of hot ethanol (95 per cent), filter, allow the filtrate to cool 
and induce crystallisation if necessary. Filter, wash the crystals 
with 2 ml of ethanol (95 per cent) and dry at 60° at a pressure 
of 0.7 kPa. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with cytarabine 
IPRS or with the reference spectrum of cytarabine.

Tests

pH (2.4.24). 4.0 to 6.0, determined in a 2.0 per cent w/v solution 
in the solvent stated on the label.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with, silica gel GF254.

Mobile phase. A mixture of 65 volumes of 2-butanone, 
20 volumes of acetone and 15 volumes of water.

Test solution. Dissolve a quantity of injection to obtain a 
solution containing 4.0 per cent w/v of cytarabine in water.

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with water.

Reference solution (b). A solution containing 0.04 per cent 
w/v solution of uridine in water.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any spot in the chromatogram obtained with the test 
solution with an Rf value of about 1.1 relative to the spot in the 
chromatogram obtained with reference solution (b) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b). Any other secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a).

Water (2.3.43). Not more than 3.0 per cent, determined on 
0-8g.

Bacterial endotoxins (2.2.3). Not more than 0.07 Endotoxin 
unit per mg.

Assay. Determine the weight of the contents of 10 containers. 
Weigh accurately about 0.5 g of the mixed contents of the 
10 containers and dissolve by heating, if necessary, in 80 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 Mperchloric 
acid, using 1-naphtholbenzein solution as indicator. Carry 
out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02432 g of 
C9H13N3O5.

Storage. Store protected from light.
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pacarbaZ^ne

ch3
O N.

H2N-Jf_N=N'' CH3

N^NH

CtHBN6O MolWt. 182.2

carbazine is 5-[lE)-(3,3-dimethyltriaz-l-enyl)-177-imidazole- 
4.carboxaniide.

Dacarbazine contains not less than 98.5 per cent and not more 
than 101.0 per cent of C6H10N6O, calculated on the anhydrous 
basis.
Category. Antineoplastic and immunomodulating alkylating 
agent.
Description. A white or slightly yellowish, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
dacarbazine IPRS or with the reference spectrum of 
dacarbazine.

B. When examined in the range 200 nm to 400 nm, a 0.00075 per 
cent w/v solution in 0.1 M hydrochloric acid shows an 
absorption maximum at 323 nm and a shoulder at275 nm (2.4.7).

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 10 volumes of glacial acetic acid. 
20 volumes ofwatev; 50 volumes of butanol.

Test solution. A 0.04 per cent w/v solution of substances under 
examination in methanol. :

Reference solution. A 0.04 per cent w/v solution of 
dacarbazine IPRS in methanol.

Apply to the plate 10 pl of each solution. After development, 
the plate in air and examine under ultraviolet light at

254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

Tests

Appearance of solution. Dissolve 0.25 g in 21 per cent.w/v 
solution of citric acid and dilute to 25.0 ml with the same 
solution. The solution is clear and not more intensely coloured 
than Terence solution BYS6 (2,4.1).

Related substances. A. Determine by liquid chromatography 

NOTE — Prepare the solutions immediately before use and 
protected from light.

Test solution. Dissolve 50 mg of the substance under 
examination and 75 mg of citric acid in water and dilute to 
5.0 ml with the same solvent.

Reference solution(a). A 0.002 per cent w/v solution of 
3,7-dihyro-4H-imidazol[4,5-d]-1,2,3-triazin-4-one IPRS 
(dacarbazine impurity A) in water.

Reference solution(b). Dissolve 5.0 mg of 5-amino-1 H- 
imidazole-4-carboxamide IPRS (dacarbazine impurity B) in 
water, add 0.5 ml of the test solution and dilute to 10.0 ml with 
water. Dilute 1.0 ml of the solution to 50.0 ml with water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a solution of 1.563 per cent w/v of glacial 

acetic acid in water containing 0.233 per cent w/v of 
sodium dioctyl sulphosuccinate,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 254 nm, 
- injection volume: 25 pl.

The retention time of dacarbazine impurity A is about 3 minutes.

Inject reference solution (a) and test solution. Run the 
chromatogram three times the retention time of dacarbazine 
impurity A. In the chromatogram obtained with the test 
solution, the area of any peak corresponding to dacarbazine 
impurity A is not more than the area of the corresponding 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent).

The area of any other secondary peak is not more than 0.5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent).

B. Determine by liquid chromatography (2.4.14).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm).
- mobile phase: Amixture of 45 volumes of 1.563 per cent 

w/v solution of glacial acetic acid containing 0.233 per 
cent w/v of sodium dioctyl sulphosuccinate and 55 
volumes of methanol.

- flow rate: 1.2 ml per minute.
- spectrophotometer set at 254 nm.
- . injection volume: 10 pl.

The relative retention time with reference to dacarbazine for 5- 
amino-1 H-imidazole-4-carboxamide (dacarbazine impurity B) 
is about 0.7.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to dacarbazine and 
dacarbazine impurity B is not less than 1.5,
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Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to dacarbazine impurity B is, not 
more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent), the area of any other secondary peak is not morethari 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent) and the sum of areas 
of all the secondary peaks is not more than 5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Impurity D. Determine by gas chromatography (2.4.13).
Test solution. Dissolve 0:2 g of the substance under 
examination in 5 pl of water and seal the vial.
Reference solution (a). Dilute 2.5 ml of dimethylamine solution 
(dacarbazine impurity D) to 100.0 ml with water. Transfer 10 pl 
of the solution in a vial and seal.1
Reference solution (b): A mixture of 10 pl of reference solution 
(a) and 10 pl of 1 per cent w/v solution of triethylamine in 
sealed vial.
Chromatographic system
' - afused-silicacapillarycolumn30mx0.53 mm,packed 

with base-deactivated polyethylene glycol (film 
thickness: 1:0 pm),

' ■ -r temperature: ';-
column time : temperature

(min.) (■)
0-3 . ■ 35
3-11 . 35—>165

- inletportat 180° and .detector at220°,
- a flame ionisation detector,
- flow rate: 13 ml per minute, using helium or nitrogen as 

the carrier gas,
- split ratio of 1:1.
- injection volume 1 ml. :

Static head-space conditions which may be used:
- equilibration temperature 60°,
~ equilibration time 10 minutes, 
- transfer line temperature 90°, 
- pressurisation time 30 seconds.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to triethylamine and 
dacarbazine impurity D is not less than 2.5.

Inject reference solution (a) arid the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to dacarbazine impurity D is not more 
than the area of the corresponding peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).: ■■■■

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined
1.0g. ”

Assay. Dissolve 0.150 g in 30 ml of anhydrous glacial aCei-Sc 
acid and titrate with 0.1 Mperchloric acid, determining 
end-point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01822 o f 
C6H,oN60.

Storage. Store protected from light, at a temperature between 
2° to 8°.

Dacarbazine Injection
Dacarbazine Injection is a sterile material consisting of 
Dacarbazine with or without excipients. It is filled in a sea'ed 
container.

The injection is constituted by dissolving the contents of 
sealed container in the requisite amount of sterile water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
clarity of solution and particulate matter stated under 
parenteral preparations (Injections).

Storage. The constituted solution should be used immediately 
after'preparation but, in any case, within the period 
recommended by the manufacturer.

Dacarbazine Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
dacarbazine, C6HI0N6O. :

Usual strengths. 100 mg per vial; 200 mg per vial.

Description. A white or pale yellow powder.

The contents of the sealed container comply with the 
requirements stated under parenteral preparations (Powders 
for Injection) and with the following requirements.

Identification
A. When examined in the range of 210 nm to 360 nm, a 0.0006 
per cent w/v solution of dacarbazine in mixedphosphate buffer 
pH 7.0, shows absorption maxima at 237 nm and 330 nm (2.4. /)■ 

B. In the test for 5-aminoimidazole-4-carboxaniide 
hydrochloride, the principal peak in the chromatogram 
obtained with test solution (b); corresponds to that in the 
chromatogram obtained with reference solution (a).

Tests
5-Aminoimidazole-4-carboxamide hydrochloride. Detent 
by liquid chromatography (2.4.14).
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.f solution (a): Dissolve an accurately weighed quantity of 
containing 0.2 g of dacarbazine in 50.0 ml of 0.7 M

acetic acid
fest solution (b). Dilute 1.0 ml of the test solution (a) to 100.0 

with-0.1M acetic acid. •

Reference solution (a). A 0.004 per cent w/v solution of 
Jacarbazine IPRS in 0.1 M acetic acid.

Reference solution (b). A 0.0024 per cent w/v solution of 
5-aminoimidazole-4-carboxarnide in 0.1Macetic acid.

Chromatographic system
a stainless steel column 20 cm x 4 mm, packed with end­
capped octadecylsilyl silica gel (10 pm) (Such as 
NucleosilC18),

- mobile phase: 0.005 Mdioctyl sodium sulphosuccinate 
in a mixture of 3 volumes of glacial acetic acid, 
87 volumes of water and 110 volumes of methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b) and test solution (a). In the 
chromatogram obtained with the test solution (a), the area of 
any peak corresponding to 5-aminoimidazole-4-carboxamide 
hydrochloride is not more than the area of the corresponding 
peak in the chromatogram obtained with reference solution 
(b) (0.6 percent).

Related substances. Determine by liquid chromatography 
(2.4.14).

ROTE — Carry out the test protected from light.

Test solution. Dissolve an accurately weighed quantity of 
powder containing about 0.2 g of Dacarbazine in 50.0 ml of 
H25 M acetic acid.

Reference solution. A 0.004 per cent w/v solution of 
2‘Uzahypoxanthine IPRS in 0.25 M acetic acid.

Chromatographic system
- a stainless steel column 20 cm x 4.0 mm, packed with 

end-capped-octadecylsilyl silica gel (10 pm) (Such as 
NucleosilC18), . .
mobile phase: 0.005 Mdioctyl sodium sulphosuccinate 
m a mixture of 1.5 volumes of glacial acetic acid and 
98.5 volumes of water, 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 254 nm, 
injection volume: 20 pl.

^ject the reference solution and the test solution. In the 
e r°matogram obtained with the test solution, the area of any 
^ondary peak is not more than the area of the principal peak 
® chromatogram obtained with the reference solution 
■ -0 per cent) and not more than one such peak has an area 

more than 0.5 times the principal peak in the chromatogram 
obtained with reference solution (0.5 per cent), and the sum of 
areas of all the secondary peaks is not more than 3 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (3 per cent).

Bacterial endotoxin (2.2.3). Not more than 0.52 Endotoxin Unit 
per mg of dacarbazine.

Assay. Weigh a quantity of the mixed contents of 10 containers 
containing 80 mg of Dacarbazine and dissolved in sufficient 
0.1 Mhydrochloric acid to produce 100.0 ml; dilute 1.0 ml of 
the solution to 100.0 ml with 0.1 Mhydrochloric acid arid 
measure the absorbance of the resulting solution at the 
maximum at 323 nm (2.4.7). Calculate the content of ("6H;0N6O 
taking 1090 as the specific absorbance at 323 nm.

Storage. Store protected from light and moisture, at a 
temperature between 2° to 8°.

Daclatasvir Dihydrochloride

C4oH50N8O6^HCI Mol. Wt. 811.8

Daclatasvir Dihydrochloride is Methyl(( 15)-1 -(((25)-2-(5-(4- 
(2-((25)-l-((2S)-2-((methoxycarbonyl)amino)-3- 
methylbutanoyl)-2-pyrrolidinyl)-l/f-imidazol-5-yl)-4- 
biphenylyl)-177-imidazol-2-yl)-l-pyrrolidinyl) carbonyI)-2- 
methylpropyl) carbamate dihydrochloride.

Daclatasvir Dihydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent, of C40HSoNs06,HC1 
calculated on the anhydrous and solvent free basis. .

Category. Antiviral.

Description. A White to yellow powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with daclatasvir 
dihydrochloride IPRS or with the reference spectrum of 
daclatasvir dihydrochloride. ,

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.
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Tests Determine by liquid chromatography (2.4.14).

Specific optical rotation (2.4.22). -102° to - 92°, determined 
in a 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).
Solvent mixture. 80 volumes of mobile phaseA and20volumes 
of mobile phase B.

Test solution. Dissolve 25 mg. of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the same solvent.

Reference solution. A 0.00005 per cent w/v solution 
of daclatasvir dihydrochloride IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
phenyl group bonded to porous silica (5pm) (Such as 
Kromasil Eternity XT-5),

- column temperature: 45°,
- mobilephaseA: a buffer solution prepared by dissolving 

3.5 g of sodium dihydrogen phosphate in 1000 ml of 
0.1 per cent v/v solution of triethylamine, adjusted to 
pH 3.0 with orthophosphoric acid.

B: acetonitrile,
- a gradient program using the conditions given below,
- flow rate: 1 mlperminute,
- spectrophotometer set at 300 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

' 0 85 15

25 55 45

30 55. 45

35 85 15
40 85 15

Retention time ofthe daclatasvir dihydrochloride peak is about 
16 minutes.

Inject the reference solution. The test is not valid unless, the 
column efficiency is not less than 2000 theoretical plates.the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is nbt more than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (0:1 per 
cent) arid the sum of areas of all the secondary peaks is not 
more than ten times the area of the principal peak in the 
chromatogram with reference solution (TO percent).

Enantiomeric purity. Not more than 0.15 per cent of D, D 
daclatasvir dihydrochloride.

'Test solution. Dissolve 25 mg of substance under examine 
in 50.0 ml of mobile phase.

Reference solution (a). A 0.0064 per cent w/v solution of£>£> 
daclatasvir dihydrochloride (Methyl((lR)-l~((2R)~2f^ 
2-((2R)-l-((2R)-2-((methoxy carbonyl)amino)-3-methyi 
butanoyl)-2-pyrrolidinyl)~ 1H- im idazol-5-yl)-4-biphenylyjj 
lH-imidazol-2-yl-l-pyrrolidinyl)carbonyl)-2-methylpr()^l 
carbamate dihydrochloride) IPRS in the mobile phase

Reference solution (b). Dissolve 50 mg of daclatas\ir 
dihydrochloride IPRS in 100.0 ml of mobile phase containing 
3.0 ml of reference solution (a).
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
cellulose tris-(3,5-dichlorophenyl carbamate bonded to 
porous silica (3pm) (Such as Chiralpak IC-3),

- column temperature: 40°,
- mobile phase: 30 volumes of a buffer solution prepared 

by dissolving 1.58 g of ammonium bicarbonate in 
WOO ml of water and 70 volumes of acetonitrile.

- flow rate: 1 ml per minute.
- spectrophotometer set at 320 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to daclatasvir 
dihydrochloride and DD-daclatasvir dihydrochloride is not 
less than 2.0. The relative retention time of DD-daclatasvir 
dihydrochloride with respect to daclatasvir is about 1.57.
Inject the test, solution and calculate the content of DD 
daclatasvir dihydrochloride in daclatasvir dihydrochloride by 
area normalization.
Heavy metals (2.3.13). 1.0g complies with limit test for heavy 
metals, Method B (20 ppm).
Chloride content. Not less than 8.0 per cent and not more 
than 10.0 per cent.
Dissolve about 0.1 g of the substance under examination in a 
mixture of 50.0 ml of methanol, 5.0 ml of glacial acetic acid 
and 5.0 ml of water. Titrate with 0.1M silver nitrate. Determine 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.
1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of 
chloride.

Sulphated ash (2.3.18). Notmorethan 0.1 percent.
Water (2.3.43). Not more than 2.0 per cent, determined on 
0.1 g in methanol.
Assay. Determine by liquid chromatography (2.4.14).
Test solution. Dissolve 20 mg ofthe sample under examination 
in 20.0 ml of methanol. Dilute 5.0 ml of the solution to 50-0 ffl 
with methanol.
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r renCe solution. A0.01 per cent w/v solution of daclatasvir 
hydrochloride IPRS in methanol.

ChroinatoSraP^nc sys^em
_ a stainless steel column 25 cm x 4.6 mm, packed with 

■ octylsilane bonded to porous silica (5 pm) (Such as 
:• ZorbaxRx, C8),

column temperature: 3 5°,
__ mobile phase: a mixture of 70 volumes of abuffer solution 

prepared by dissolving 1.36 gofpotassium dihydrogen 
phosphate in 1000 ml of water with 10.0 ml of formic 

■ acid and 5.0 ml of trimethylamine, adjusted to pH 2.5 
with/frwMic acid and 30 volumes of acetonitrile,

- spectrophotometer set at 300 nm,
- flow rate: 1.2 mlperminute,
_ injection volume: 10 pl

Retention time of the principal peak is about 4 minutes.

Inject the reference solution. The test is not valid unless, the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of .C40H5()N8O6,2HCl.

Storage. Store at a temperature between 15° to 30°.

Dalteparin Sodium

n = 3to20, R=HorSO3Na, R1 = SO3Na or COCH3 
R2 = H and R3 = CO2Na or R2 = CO2Na and R3= H

। dalteparin Sodium is the sodium salt of a low-molecular-mass
I heparin that is obtained by nitrous acid depolymerisation of
| heparin from porcine intestinal mucosa.- The maj ority of the
I Proponents have a 2-O-sulfo-a-L-idopyranosuronic acid
I structure at the non-reducing end and a 6-i?-sulfo-2,
I 5"5nhydro-D-mannitol structure at the reducing end of their
I chain.

Dalteparin Sodium complies with the monograph Enoxaparin 
Sodium with the modifications and additional requirements 
below.

The mass-average relative molecular mass range is not less 
than 5600 and not more than 6400, with a characteristic value 
of about 6000.

The degree of sulfatation is 2.0 to 2.5 per disaccharide unit.

The potency is not less than 110 IU and not more than 210 IU 
of anti-factor Xa activity per milligram, calculated with reference 
to the dried substance. The anti- factor Ila activity is not less 
than 35 IU per mg and not more than 100 IU per mg, calculated 
with reference to the dried substance. The ratio of anti-factor 
Xa activity to anti-factor Ila activity is between 1.9 and 3.2.

Production

Dalteparin sodium is produced by a validated manufacturing 
and purification procedure under conditions designed to 
minimise the presence of N-NO groups.

The manufacturing procedure must have been shown to reduce 
any contamination by N-NO groups to approved limits using 
an appropriate, validated quantification method.

Category. Anticogulant; antithrombotic.

Identification

A. Determine by nuclear magnetic resonance spectrometry 
(2.4.34).

Solvent mixture. 20 ml of deuterium oxide and 80 ml of water.

Test solution. Dissolve 0.2 g of the substance under 
examination in 1.0 ml of the solvent mixture.

Reference solution. A 20.0 per cent w/v solution of dalteparin 
sodium IPRS in the solvent mixture.

Using a pulsed (Fourier transform) NMR spectrometer 
operating at 75 MHz for l3C. Record the spectra at 40°, using 
cells 5 mm in diameter.. Use deuterated methanol as internal 
reference at 6 - 50.0 ppm.

The spectrum obtained is similar to the appropriate specific 
low-molecular-mass heparin reference standard.

B. Determined by size-exclusion chromatography (2.4.16).

Test solutions Dissolve 20 mg of the substance under 
examination in 2 ml ofthe mobile phase.

Reference solution. A 1.0 per cent w/v solution of heparin 
low-molecular-mass for calibration IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 7.5 mm, packed with 

porous silica beads (5 pm) with a fractionation range 
for proteins of approximately 15000 to 100000,
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- mobile phase: a 2.84 per cent w/v solution of anhydrous 
sodium sulphate, adjusted to pH 5.0 with 10 per cent 
sulphuric acid,

- flow rate: 0.5 ml per minute,
- refractive index detector, 
- injection volume: 25 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 10000 theoretical plates.

For detection, use a differential refractive index (RI) detector 
connected in series to a ultraviolet spectrophotometer (UV) 
set at 234 nm such that the UV monitor is connected to the 
column outlet, and the RI detector to the UV-monitor outlet.

The normalisation factor used to calculate the relative 
molecular mass from the RI/UV ratio is obtained as follows: 
calculate the total area under the UV234 (SUV234) and the RI 
(LR1) curves by numerical integration over the range of interest 
(i.e. excluding salt and solvent peaks at the end of the 
chromatogram). Calculate the ratio f using the following 
expression.

D

Calculate the factor/using the following expression: 

■
r

where, Mna = assigned number-average relative molecular 
mass ofthe heparinlow-molecular-mass for 
calibration IPRS found in the leaflet 
supplied with the RS.

Provided the UV234 and the RI responses are aligned, the 
relative molecular mass M at any point is calculated using the 
following expression.

The resulting table of retention times and relative molecular 
masses may be used to derive a. calibration for the 
chromatographic system by fitting a suitable mathematical 
relationship to the data. A polynomial of the 3rd degree is 
recommended. (It must be stressed that the extrapolation of 
this fitted calibration curve to higher molecular masses is 
not valid).

Inject 25 p.1 of the test solution and record the chromatogram 
for a period of time, ensuring complete elution of sample and 
solvent peaks.

The mass-average relative molecular mass is defined by the 
following expression.

ZRI<
where, RI, = mass of substance eluting in the fraction i- 

Mi = relative molecular mass .corresponding to 
fraction i.

The mass-average relative molecular mass ranges between 
5600 and 6400. The mass percentage of chains lower than 
3000 is not more than 13.0 per cent. The mass percentage of 
chains higher than 8000 ranges between 15.0 per cent and 
25.0percent.

Tests

Appearance of solution. A 10.0 per cent w/v solution is clear 
(2.4.1) and not more intensely coloured than reference solution 
BYS6 (2.4.1).

Nitrite. Not more than 5 ppm.

Determine by liquid chromatography (2.4.14).

NOTE — Rinse all volumetric flasks at least three times with 
water before the preparation of the solutions.

Test solution. Dissolve 80 mg of the substance under 
examination in water and dilute to 10.0 ml with water. Allow to 
stand for at least 30 minutes.

Reference solution (a). Dissolve 60 mg of sodium nitrite in 
water and dilute to 1000.0 ml with water.

(For the preparation of reference solution (b), use a pipette 
previously rinsed with reference solution (a)).

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 50.0 ml with water.

NOTE — Before preparing reference solution (c), (d) and 
(e), rinse all pipettes with reference solution (b).

Reference solution (c). Dilute 1.0 ml of reference solution (b) 
to 100.0 ml with water (corresponding to 1 ppm of nitrite in 
the test sample).

Reference solution (d). Dilute 3.0 ml of reference solution (b) 
to 100.0 ml with water (corresponding to 3 ppm of nitrite in the 
test sample).

Reference solution (e). Dilute 5.0 ml of reference solution (b) 
to 100.0 ml with water (corresponding to 5 ppm of nitrite in the 
test sample).

Chromatographic system
- a stainless steel column 12.5 cm x 4.3 mm, packed with 

strong anion-exchange resin, ' :
: - mobile phase: a solution consisting of 13.61 g of sodium 

acetate dissolved in water, adjusted to pH 4.3 with 
phosphoric acid and diluted to 1000 ml with water,
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flow rate: 1ml per minute;
_ conductivity detector as an appropriate electrochemical 

device with the following characteristics and settings: a 
suitable working electrode, a detector potential of 
+ 1.00 V versus Ag/AgCl reference electrode and a 
detector sensitivity of 0.1 pA full scale,

_ injection volume: 100 pl.

Inject reference solution (d). The retention time for nitrite is 
3 3 to '4.0 minutes. The test is not valid unless the column 
efficiency is not less than 7000 theoretical plates for the nitrite 
peak- (Dalteparin sodium will block the binding sites of the 
stationary phase, which will cause shorter retention times and 
lower separation efficiency for the analyte; the initial 
performance of the column may be partially restored using a 
5.8 per cent w/v solution of sodium chloride at a flow rate of 
1.0 ml per minute for 1 hour; after regeneration the column is 
rinsed with 200 nil to 400 ml of water). The tailing factor for the 
peak due to nitrite is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 
3.0 per cent.

Inject reference solution (c) and (e). The test is not valid unless 
the correlation factor for a linear relationship between 
concentration and response for reference solution (c), (d) and 
(e) is not less than 0.995 and the signal-to-noise ratio for 
reference solution (c) is not less than 5.'

Inject the test solution. Calculate the content of nitrite from 
the peak areas in the chromatogram obtained with reference 
solution (c), (d) and (e).

Boron. Not more than 1 ppm.

Determine by inductively coupled plasma atomic emission 
spectroscopy (2.4.3).

Boron is determined by measurement of the emission from 
inductively coupled plasma (ICP) at a wavelength specific to 
boron. The emission line at 249.733 nm is used. Use an 
appropriate apparatus, whose settings have been optimised 
as directed by the manufacturer.

Test solution. Dissolve 0.25 g of the substance under 
examination in about 2 ml of water, add 100 pl of nitric acid 
and dilute to 10.0 ml with 1.0 per cent v/v. solution of nitric 
acid.

Reference solution (a). A 1.0 per cent v/v solution of nitric 
(Kid in water (blank).

Reference solution (b). A11.4 pg per ml solution of boric acid. 
'n a l per cent v/v solution of nitric acid in water (STDca|).

Reference solution '(c). Dissolve 6.25 g of dalteparin sodium 
^RRS with no detectable boron in about 2 ml of water, add 100 
Hl of nitric acid, and dilute to 10.0 ml with 1.0 per cent v/v 
solution of nitric acid (STD0).

DALTEPARIN SODIUM INJECTION

Reference solution (d). Dissolve 0,25 g of a reference 
dalteparin sodium with no boron detected in about 2 ml of a 
1 per cent v/v solution of nitric acid in water, add 10 pl of a 
5.7 mg per ml solution of boric acid and dilute to 10.0 ml with 
the same solvent (STDj). This solution contains 1 pg per ml of 
boron.

Calculate the content of boron in the substance under 
examination, using the following correction factor:

_ (STD! - STD0) x 2 
(STDcal - blank)

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in an oven at 60° over diphosphorus 
pentoxide at a pressure not exceeding 670 Pa for 3 hours.

Storage. Store protected from light and moisture and below 
40° temperature.

Dalteparin Sodium Injection
Dalteparin Sodium Inj ection is a sterile solution of Dalteparin 
Sodium in a suitable diluent.

The estimated activity of anti-factor Xa is not less than 90 per 
cent and not more than 110 per cent of the stated activity.

Production

The final product is produced by methods of manufacturing 
designed to ensure that substances lowering blood pressure 
are not introduced and to ensure freedom from contamination 
by over-sulphated glycosaminoglycans.

Usual strengths. 2000IU per 0.2 ml; 2500IU per 0.2 ml; 5000IU 
per 0.2 ml; 7500 IU per 0.2 ml.

Identification

A. Determine by size-exclusion chromatography (2.4.16) using 
the following solutions in the mobile phase.

Test solution. Dilute the injection to contain 1600 units of 
anti-factor Xa per ml.

Reference solution. A 1.0 per cent w/v solution of heparin 
low-molecular-mass for calibration IPRS.

Chromatographic system
- a stainless steel column 30 cm x 7.5 mm, packed with 

appropriate porous silica beads (5 pm) with a 
fractionation range for proteins of approximately 15 000 
to 100 000 (Such as Waters Protein-Pak and Toso Hass 
TSK.G2000SW),
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DALTEPARIN SODIUM INJECTION

. - . mobile phase: a 2.84 per cent w/v solution of anhydrous 
sodium sulphate adjusted to pH 5.0 with dilute

■ sulphuric, acid, ■
- flow rate: 0.5 ml per minute, ;
— a differential refractometer (RI) detector connected in 

series to an ultraviolet spectrophotometer (UV) set at 
234 nm such that the UV monitor is connected to the 
column outlet, and the RI detector to the UV-monitor 
outlet. It is necessary to measure the time lapse between 
the 2 detectors accurately so that their chromatograms 
can be aligned correctly. The retention times used in the 
calibration must be those from the RI detector,

- injection volume: 25 pl.

The normalisation factor used to calculate the relative 
molecular mass from the RI/UV ratio is obtained as follows. 
Calculate the total area under the UV234 (SUV234) and the RI 
(SRI) curves by numerical integration over the range of interest 
(i.e. excluding salt and solvent peaks at the end of the 
chromatogram). Calculate the ratio r using the following 
expression.

£RI .
.. EUV234;.

Calculate the factor/using the following expression.

r

where, Mna = assigned number-average relative molecular 
mass of the heparin low-molecular-mass for 
calibration IPRS found in the leaflet 
supplied with the RS.

Provided the UV234 and the RI responses are aligned, the 
relative molecular mass M at any point is calculated using the 
following expression.

The resulting table of retention times and relative molecular 
masses may be used to derive a calibration curve for the 
chromatographic system by fitting a suitable mathematical 
relationship to the, data. A polynomial of the 3rd degree is 
recommended. (It must be stressed that the extrapolation of 
this fitted calibration curve to higher molecular masses is 
not valid);-'

Inject.the reference solution. The test is not valid unless the 
column efficiency is not less than 20000 theoretical plates.

Inject the test solution.

2022 ' I

The mass-average relative molecular mass is defined by |
following expression. |

^(RljM;) 1

RI, |

Where, RI, = mass of substance eluting in the fraction j- * I
Mj = relative molecular mass corresponding to I

fraction i. |
j

The mass-average relative molecular mass ranges between I 
5600 and 6400. The mass percentage of chains lower than 1 
3000 is not more than 13.0 per cent. The mass percentage of I 
chains higher than 8000 ranges between 15.0 per cent and |
25 .0 per cent. |
B. The ratio of anti-factor Xa activity to anti-factor Ila activity, | 

determined as described under Assay, is not less than 1.9 and j 
not more than 3.2. 1

C. It gives reaction (A) of sodium salts (2.3.1). |

Tests |
I

Appearance of solution The solution is clear (2.4.1) and not I 
more intensely coloured than reference solutionYS3 (2.4.1). |

pH (2.4.24). 5.0 to 7.5, |
I

Bacterial endotoxins (2.2.3). Not more than 0.01 Endotoxin | 
Units per IU of anti-Xa activity. |

I
Other tests. Comply with the tests stated under Parenteral !
Preparation (Injections). |

Assay |

■ ■ I
Anti-factor Xa activity. Not less than 90 and not more than | 
110 Anti-Factor XalU per mg. I

I
Acetic acid solution. Transfer 42 ml of glacial acetic acid to i
a 100-ml volumetric flask, dilute with water to volume, and । 
mix Io f I
Polyethylene glycol 6000 buffer pH 7.4. Dissolve 6.08 g ot | 
tris(hydroxymethyl)aminomethane and 8.77 g of sodium I
chloride in 500 ml of water. Add 1.0 g ofpolyethylene glycol | 
6000, adjusted to pH 7.4 with hydrochloric acid and dilute |
with water to 1000 ml. |

I
Buffer pH .7.4. Dissolve 6.08 g of tris (hydroxymethyl) | 
aminomethane and 8.77 g of sodium chloride in 500 ml | 
water. Adjusted to pH 7.4 with hydrochloric acid and dilute | 
to 1000 ml with water.

Buffer pH 8.4. Dissolve 3.03 g of tris (hydroxymethyl) 
aminomethane, 5.12 g of sodium chloride and 1.40 g of edetate | 
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sodium in 250 ml of water. Adjusted to pH 8.4 with hydrochloric 
Sacidm& di!llte t0 500 ml with water'

Human antithrombin III solution. Reconstitute a vial of 
antithrojnbin III in water to obtain a solution containing 
- ^ntithrombin III Units per ml. Dilute the solution with 
polyethylene glycol 6000 buffer pH 7.4 to obtain a solution 
having a concentration of 1.0 Antithrombin III Unit per ml.

factor Xa solution. Reconstitute a weighed quantity of 
bovine factor Xa in Polyethylene glycol 6000 buffer pH 7.4 
to obtain a solution that gives an increase in absorbance value 
3t 405 nm of not more than 0.20 absorbance units per minute 
when assayed as described below but using as an appropriate 
volume (V, in pl) of Buffer pH 7.4 instead of V pl ofthe dalteparin 
solution.

Chromogenic substrate solution. Prepare a solution of a 
suitable chromogenic substrate for amidolytic test for factor 
Xo in water to obtain a concentration of about 3 mM. Dilute 
with buffer pH 8.4 to obtain a solution having a concentration 
of 0.5 mM.

Reference solutions. Dilute low molecular mass heparins with 
Buffer pH 7.4 to obtain four dilutions in the concentration 
range between 0.025 and 0.2 USP Anti-Factor Xa IU per ml.

Test solutions. Proceed as directed for reference solutions to 
obtain concentrations of Dalteparin Sodium similar to those 
obtained for the reference solutions.

Label 18 suitable tubes: Bl andB2 for blanks; T1,T2, T3, and 
T4 each, in duplicate for the dilutions ofthe test solutions; 
and SI, S2, S3, and S4 each in duplicate for the dilutions ofthe 
reference solutions. [NOTE—Treat the tubes in the order B1, 
SI, S2, S3, S4,T1, T2, T3, T4, Tl, T2,T3, T4, S1, S2, S3, S4, B2.] 
To each tube add the same volume, V, (20 to 50 pl) of Human 
antithrombin III solution and an equal volume, V, of either the 
blank, buffer pH 7.4, or an appropriate dilution of the test 
solutions and reference solutions. Mix, but do not allow 
bubbles to form. Incubate at 37° for 1.0 minute. Add to each 
tube volume 2V (40 to 100 pl) of Factor Xa solution, and 
incubate for 1.0 minute. Add 5V (100 to 250 pl) volume of 
chromogenic substrate solution. Stop the reaction after 4.0 
minutes with 5 V (100 to 375 pl) volume of acetic acid solution. 
Measure the absorbance of each solution at 405 nm against 
blankB 1.

For each series, calculate the regression of the absorbance 
against log concentrations of the test solutions and reference 
solutions, and calculate the potency of the dalteparin sodium 
m IU of anti-factor Xa activity per ml using statistical methods 
for parallel-line assays. The four' independent log relative 
potency estimates are then combined to obtain the final 
geometric mean. Its confidence limits are calculated. Express 
ihe anti-factor Xa activity of Dalteparin Sodium per mg, 
calculated on the dried basis.

Anti-factor Ha activity

Reference solutions. Dilute low molecular mass heparins with 
Buffer pH 7.4 to obtain four dilutions in the concentration 
range between 0.015 and 0.075 USP Anti-Factor IIa activity 
per ml.

Test solutions. Proceed as directed for reference solutions to 
obtain concentrations of Dalteparin Sodium similar to those 
obtained for the reference solutions.

Label 18 suitable tubes: Bl and B2 for blanks; T1,T2,T3, and 
T4 each in duplicate for the dilutions of the test solutions; 
and SI, S2, S3, and S4 each in duplicate for the dilutions ofthe 
reference solutions. [NOTE—Treat the tubes in the order Bl, 
SI, S2, S3, S4, Tl, T2, T3, T4, Tl, T2, T3, T4, SI, S2, S3, S4, 
B2.] To each tube add the same volume, V, (20 to 50 pl) of 
Human antithrombin III solution and an equal volume, V, of 
either the blank, buffer pH 7.4, or an appropriate dilution of 
the test solutions and reference solutions. Mix, but do not 
allow bubbles to form. Incubate at 37° for 1.0 minute. Add to 
each tube volume 2V (40 to 100 pl) of Factor Xa solution, and 
incubate for 1 minute. Add 5V (100 to 250 pl) volume of 
chromogenic substrate solution. Stop the reaction after 
4.0 minutes with 5V (100 to 375 pl) volume of acetic acid 
solution. Measure the absorbance of each solution at 405 nm 
against blank Bl.

For each series, calculate the regression of the absorbance 
against log concentrations of the test solutions and reference 
solutions, and calculate the potency of the dalteparin sodium 
in IU of anti-factor Xa activity per ml using statistical methods 
for parallel-line assays. The four independent log relative 
potency estimates are then combined to obtain the final 
geometric mean. Its confidence limits are calculated. Express 
the anti-factor Xa activity of Dalteparin Sodium per mg, 
calculated on the dried basis.

Anti-factor Xa to anti-factor Ila ratio. The ratio of 
the numerical value of the anti-factor Xa activity in Anti- 
Factor Xa IU per mg to the numerical value of the anti­
factor Ila activity in Anti-Factor Ila IU per mg, as determined 
by the Assay (anti-factor Xa activity) and the Anti-factor Ila 
activity, respectively, is not less than 1.9 and not more than 
3.2/

Storage. Store at a temperature not exceeding 30°.

Labelling. The label states (a) the number of International 
Units of anti-factor Xa activity per miligram; (b) the number 
of International Units of anti-factor Ila activity per 
miligram; (c) the mass-average molecular mass and the 
percentage of molecules within defined molecular mass 
ranges; (d) where, applicable, that the contents are the sodium 
salt.

2011

https://nhathuocngocanh.com/



DANAZOL

Danazol

Danazol is 17a-pregna-2,4-diene-20-yno[2,3-^|isoxazol-17’Ol.

Danazol contains not less than 97,0 per cent and not more 
than 102,0 per cent of C22H27NO2, calculated on the dried basis.

Category. Antigonadotrophin.

Description. A white to pale yellow, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6), 
Compare the spectrum with that obtained with danazol IPRS 
or with the reference spectrum of danazol.

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 
maximum only at about 285 nm.

Tests

Specific optical rotation (2.4,22). +21.0° to +27.0°; determined 
in a 1,0 per cent w/v solution in chloroform.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Solvent mixture. 9 volumes of chloroform and 1 volume of 
methanol.

Mobile phase. A mixture of 70 volumes of cyclohexane and 
30 volumes of ethyl acetate.

Test solution. Dissolve 0.5 g of the substance under 
examination in 10.0 ml ofthe solvent mixture.

Reference solution (a). Dissolve 50 mg of danazol IPRS in 
100,0 ml of the solvent mixture.

Reference solution (b). Dilute 10.0 ml of reference solution (a) 
to20.0mlwiththesolventmixture. ...

Apply to the plate 5 pl of each solution. After development, 
dry the plate in warm air and examine under ultraviolet light at 
254 nm. Expose the plate to the vapour of iodine for 5 minutes 
and examine the plate again. By both methods of visualisation, 
any secondary spot in the chromatogram obtained with the 
test solution is not more intense than the spot in the 

IP 2022

chromatogram obtained with reference solution (a) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b).

Loss on drying (2.4.19). Not more than 2.0 per cent, determine 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
2.7 kPa. ’ *

Assay, Weigh 0,1 g, previously dried, dissolve in 50 ml of 
ethanol (95 per cent), swirling until dissolved, and dilute to 
100.0 ml with ethanol (95 per cent). Dilute 2.0 ml of the solution 
to 100,0 ml with ethanol (95 per cent). Measure the 
absorbance of the resulting solution at the maximum at about 
285 nm (2.4.7), Calculate the content of C22H27NO2 from the 
absorbance obtained by repeating the procedure using a 
solution containing 0.002 per cent w/v of danazol IPRS jR 
place of the substance under examination.

Storage. Store protected from light.

Danazol Capsules
Danazol Capsules contain not less than 90,0 per cent and not 
more than 110.0 per cent of the stated amount of danazol, 
C22H27NO2,

Usual strengths, 50 mg; 100 mg; 200 mg.

Identification

A. Extract the contents of the capsules containing about 
50 mg of Danazol with 50 ml of chloroform, filter and evaporate 
the filtrate to dryness on a water-bath in a stream of nitrogen. 
The residue complies with the following test

Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with danazol IPRS 
or with the reference spectrum of danazol.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.75 per cent w/v solution of sodium lauryl 
sulphate,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter through 
a membrane filter. Measure.the absorbance ofthe filtrate, 
suitably diluted if necessary with dissolution medium at 
286 nm (2.4.7). Calculate the content of danazol, C22H27NO2, fa 
the medium from the absorbance obtained from a solution of 
known concentration of danazol IPRS, prepared by dissolving 
in minimum quantity of isopropyl alcohol and diluted with 
dissolution medium
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q Not less than 75 per cent of the stated amount of C22H27NO2. 

Other tests. Comply with the tests stated under Capsules. 

4ssay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the mixed contents of 20 
capsules containing 100 mg of Danazol in 50 ml of the mobile 

hase for 10 minutes and dilute to 100.0 ml with the mobile 
phase and filter. Dilute 5.0 ml of the filtrate to 25.0 ml with the 
mobile phase.

Reference solution. A 0.02 per cent w/v solution of danazol 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

' octadecylsilane bonded to porous silica (4 pm),
- mobile phase: a mixture of 40 volumes of acetonitrile, 

30 volumes of methanol and 30 volumes of -water,
- flowrate: 1.5mlperminute.
- spectrophotometer set at 270 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H27NO2 in the capsules.

Storage. Store protected from light.

Dapoxetine Hydrochloride
Dapoxetine Hydrochloride monohydrate

C2 iHtjNOjHCI Mol wt. 341.9

Dapoxetine Hydrochloride is (7?S)-lV,7V-Dimethyl- 
3-(I-naphthyloxy)-l -phenylpropylamine hydrochloride.

Dapoxetine Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C2iH23NO,HC1, calculated 
on the dried basis.

Category. Selective serotonin re-uptake inhibitor (SSRI).

Description. Awhite crystalline powder.

identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare- the spectrum with,that obtained with dapoxetine 

hydrochloride IPRS or with the reference spectrum of 
dapoxetine hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution: Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase.

Reference solution. A 0.0004 per cent w/v solution of 
dapoxetine hydrochloride IPRS in the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 40 volumes of 0.1 per cent 
v/v solution of trifluoroacetic acid in water and 60 
volumes 0.1 per cent v/v solution trifluoroacetic acid 
in acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 242 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, tailing 
factor is not more than 2.0.

Inject the test solution, the area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.

Enantiomeric purity. D-isomeris48.5to51.5percentand 
L-isomer is 48.5 to 51.5 per cent.

Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with 
mobile phase.

Reference solution. A0.05 per cent w/v solution of dapoxetine 
hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cmx 4.6 mm, (Such as chiralcel 

OJ-RH)(5pm)
- mobile phase : a mixture of 80 volumes of methanol, 20 

volumes of ethanol and 0.1 volumes of triethylamine,
- flow rate: 1 ml per minute,
- spectrophotometer set at 290 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor of D-isomer and L-isomer is not more than 2.0 
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and the resolution between D-isomer and L-isomer is not less 
than 1.5.

Inject the reference solution and the test solution.

Calculate the content of D-isomer and L-isomer.

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Losson drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in mobile phase and dilute to 100.0 ml with mobile 
phase.

Reference solution. A 0.025 per cent w/v solution of 
dapoxetine hydrochloride IPRS in the mobile phase.

Chromatographic, system
- a stainless steel column 25cm ,x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 40 volumes of 0.1 per cent 

trifluoroacetic acid in water and 60 volumes 0.1 per 
cent trifluoroacetic acid, in acetonitrile.

- flow rate: 1.0 ml per minute,
- spectrophotometer set at 242 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution. . .

Calculate the content of C2iH23NO,HC1.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Dapoxetine Tablets
Dapoxetine Hydrochloride Tablets.

Dapoxetine Tablets contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
dapoxetine, C^H^NC).

Usual strengths. The equivalent of 30 mg; 60 mg of 
dapoxetine.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to .the peak in the 
chromatogram obtained with the reference solution.

IP 2021

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a quantity of dapoxetine 
hydrochloride IPRS in the dissolution medium to obtain a 
solution of known concentration similar to the expected 
concentration of the test solution.

Chromatographic system
- a stainless steel column 5.0 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 65 volumes of a buffer solution 

prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, add 3 ml of 
triethylamine, adjusted to pH 3.0 with orthophosphoric 
acid and 35 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl,
- run time: about 10 minutes.

Inject the reference solution and the test solution.

Q. Not less than 70.0 per cent of the stated amount of CaiH^NO.

Related substances. Determine by liquid chromatography 
(2.4.14).

Buffer solution. Prepared by dissolving 6.8 g of potassium 
dihydrogen orthophosphate in 1000 ml of water, add 3 ml of 
triethylamine, adjusted to pH 3.0 with orthophosphoric acid.

Solvent mixture. A mixture of equal volumes of buffer and 
acetonitrile.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 30 mg of dapoxetine add 50 ml 
of solvent mixture, sonicate for 5 minutes, dilute to 100.0 ml 
with the solvent mixture. Centrifuge the solution if required.

Reference solution. Dissolve 34 mg of dapoxetine 
hydrochloride IPRS in 50 ml of solvent mixture and dilute to 
100.0 ml with the solvent mixture. Dilute 1.0 ml ofthe solution 
to 100.0ml with the solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3 pm), 
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5-Dapoxetine Hydrochloride
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mobile phase: A. 80 volumes of buffer solution and 20 
volumes of acetonitrile,

B. a mixture of 30 volumes of buffer solution and 70 
volumes' of acetonitrile, 
a gradient programme using the conditions given below, 
flow rate: 1 mlperminute, 
spectrophotometer set at 220 nm, 
injection volume: 10 pl.

Time . 
hmin.)

Mobile phase A 
. (per cent v/v)

Mobile phase B 
(per cent v/v)

0 70 30

8 50 . 50

14 50 50

15 70 30

20 70 30

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution, the area of any secondary peak is not 
more than 1.0 per cent and the sum of area of all the secondary 
peaks is not more than 2.0 per cent, calculated by area 
normalization.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 3 0 mg of Dapoxetine, and transfer 
to a 100-ml volumetric flask. Add about 50 ml of mobile phase 
and disperse with the aid of ultrasound for 20 minutes, cool 
and dilute to volume with mobile phase, filter. Dilute 5.0 ml of 
the solution to 50.0 ml with the mobile phase.

Reference solution. A 0.033 per cent w/v solution of 
dapoxetine hydrochloride IPRS in mobile phase. Dilute 5.0 
ml of the solution to 50.0 ml with the mobile phase.

Ose the chromatographic condition as described under 
Dissolution.

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 1500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.

Calculate the content of C21H23NO in the tablets.

Storage. Store protected from light and moisture, at a 
^perature not exceeding 30°.

^belling. The label states the strength in terms of the 
^'valent amount of dapoxetine.

C2iH23NO,HC1 Mol wt. 341.9

S-Dapoxetine Hydrochloride is (S)-A,7V-Dimethyl-3-(l- 
naphthyloxy)-1 -phenylpropylamine hydrochloride.

S-Dapoxetine Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C2iH23NO,HC1, 
calculated on the anhydrous basis.

Category Selective serotonin re-uptake inhibitor (SSRI).

Description. A white to off white powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.’6). 
Compare the spectrum with that obtained with S-dapoxetine 
hydrochloride IPRS or with the reference spectrum of 
S-dapoxetine hydrochloride.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Buffer solution. A solution prepared by dissolving 6.8 g of 
potassium dihydrogen orthophosphate in to a 1000 ml water, 
add 3 ml of triethylamine and adjusted to pH 3.0 with 
orthophosphoric acid.

Solvent mixture. Equal volumes of buffer solution, and 
acetonitrile.

Test solution. Dissolve 1’0 mg of the substance under 
examination in the solvent mixture, sonicate to dissolve and 
dilute to 10.0 ml with the mobile phase.

Reference solution. A 0.01 per cent w/v solution of 
S-dapoxetine hydrochloride IPRS in the solvent mixture.

Chromatographic system

- a stainless steel column 10 cm x 2.1 mm, packed with 
octadecylsilane bonded to porous silica (1.7 pm) (Such 
as Acquity UPLC R BEH),

- column temperature: 50°,
- sample temperature: 5°,
- mobile phase: A. a mixture of 80 volumes of buffer 

solution and 20 volumes of acetonitrile,
B. a mixture of 30 volumes of buffer 

solution and 70 volumes of acetonitrile,
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flow rate: 0.5 ml per minute,
- spectrophotometer set at 220 nm, 
- injection volume: 1 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 85 15

15 70 30

20 50 50

22 50 50

22.1 85 15
24' 85 15

Name Relative
retention time

1 -Fluoronephtanlene 2.34

Dapoxetine HC1 1.0

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 10000 theoretical plates, 
tailing factor is not more than 3.0.

Inject the test solution, the area of any secondary peak is not 
more than 0.2 percent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.

Enantiomeric purity. R-isomer is not more than 1 per cent.

Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 5,0 mg of the substance und.er 
examination in ethanol, sonicate to dissolve and dilute to 
10.0. ml with the same solvent.:

Reference solution. A 0.05 per cent w/v solution of 
S-dapoxetine hydrochloride IPRS in. with the.ethanol. .

Chromatographic system
. — a stainless steel column 25 cm x 4.6 mm, (Such as

. ChiralpakAD-H),
- mobile phase: a mixture of 90 volumes of n-hexane, 

10 volumes of isopropyl alcohol, 0.2 volume of 
diethylamine and 0.2 volume of trifluoroacetic acid,. 
flow rate: 1 ml perminute,

- spectrophotometer set at 210 nm,
- . injection volume: 10 pl.

The retention time of .S-dapoxetine arid R-dapoxetine is about 
9.8 and 8.8 minutes respectively. >

Inject the reference solution. The. test is not valid unless 
resolution between R-isomer and .S’-isomer is not less than 
1.5. x- X- X..

Inject the test solution. Calculate the content of R-isomer by 
area normalization method.

Heavy metals (2.3.13). 1.0 g complies with limit test for foeav 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined 
1.0g. R

Assay. Dissolve 0.25g in a 50.0 ml of a mixture of 1 per cent 
w/v solution of mercuric acetate in anhydrous acetic actf 
Titrate immediately with 0.1 Mperchloric acid, determine 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03419 o0f 
’CziHaNOJICl.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

5-Dapoxetine Tablets
.S’-Dapoxetinc Hydrochloride Tablets

S-Dapoxetine Tablets contains not less than 9.0.0 per cent and 
not more than 110.0 per cent of the stated amount of 
S-dapoxetine, C21H23NO.

Usual strengths. 30 mg; 60 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14)

Test solution. Use . the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve 15 mg of S-dapoxeh'^ 
hydrochloride IPRS and in 60.0 ml ofthe dissolution medium 
and sonicate for 10 minutes and dilute to 100.0 ml with the 
dissolution medium. Dilute 5.0 ml ofthe solution to 100.0 ml 

with same solvent.

Use the chromatographic system as described under Assay-
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■ ct the reference solution. The test is riot valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2!H23NO.

q Mqt less than 70 per cent ofthe stated amounts of C21 H23NO.

Related substances. Determine by liquid chromatography 
(2.4.14).

Buffer solution. A solution prepared by dissolving 6.8 g of 
potassium-dihydrogen orthophosphate in. 1000 ml water, add 
3 ml of triethylamine and adjusted to pH 3.0' with 
orthophosphoric acid.

Solvent mixture. A mixture of equal volumes of buffer solution 
and acetonitrile. ■ . ..

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing about 30 mg of S-Dapoxetine 
to a 100-ml volumetric'flask,- add 50.0 ml of solvent mixture and 
sonicate for 5 minutes. Make up the volume with solvent 
mixture mix and centrifuge.

Reference solution (a). 0:034 per cent w/v solution of 
S-dapoxetine hydrochloride IPRS in solvent mixture.

Reference solution (b), 0.030 per . cent w/v solution of 
1-flouro napthalene impurity IPRS- in solvent mixture.

Reference solution (c). Dilute 1’0 ml of each reference solution 
(a) and reference solution (b) to 100.0 ml with solverit mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm) (Such 
as Hypersil BDS),

- mobile phase:'A. a mixture of 80 volumes of buffer 
solution and 20 volumes of acetonitrile,

B. a mixture of 30 volumes of buffer 
solution and 70 volumes of acetonitrile,

~ a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl

Time Mobile phase A Mobile phase B
(in min.) ■ : (per cent v/v) (per cent v/v)

0 70 30

8 50 50

14 50 50 '

15’-. 70 30

20 70 . 30.

Name Relative 
retention time

1 -Fluoronephtanlene 2.67
Dapoxetine hydrochloride 1.0

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, tailing 
factor is not more than 2.0 for S-dapoxetine and the resolution 
between S-dapoxetine andl -fluoronephthalene is not less than 
20.0

Inject the test solution, the area of any secondary peak is not 
more than 1.0 per cent and the sum of areas of all the secondary 
peaks is not more than 2.0 per cent, calculated by area 
normalization.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2:4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 30 mg of X-Dapoxetine to a 100-ml 
volumetric flask, add 50,0 ml of mobile phase and sonicate for 
20 minutes. Make up the volume with mobile phase and 
centrifuge. Dilute 2.0 ml of the solution to 25.0 ml with the 
mobile phase.

Reference solution. A 0.0027 per cent w/v solution of 
S-dapoxetine hydrochloride IPRS in the mobile phase. ..

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil BDS),

- mobile phase: a mixture of 650 volumes of a buffer 
solution prepared by dissolving 6.8 g of potassium 
dihydrogen orthophosphate in 1000 ml water, 3.0 ml of 
triethylamine adjusted to pH 3.0 with orthophosphorie 
acid and 350 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation of replicate injections is not more than 2.0.

Inject the reference solution and the test solution..

Calculate the contents of C21H23NO in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. .The. label states the strength in terms of the 
equivalent amount of S-dapoxetine.
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Dapsone

Ci2Hi2N2O2S Mol. Wt. 248.3

Dapsone is the bis(4-aminophenyl)sulphone.

Dapsone contains not less, than 98.0 per cent and not more 
than 102.0 per cent of C12Hj2N2O2S, calculated on the dried 
basis.

Category. Antileprotic.

Description. A white or creamy-white, crystalline powder.

Identification
Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out. .

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dapsone IPRS 
or with the reference spectrum of dapsone.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0005 per cent w/vsolution in methanol shows absorption 
maxima at 260 nm and 295 nm; absorbance at about 
260 nm, about 0.36 and at 295 nm, about 0.6.

C; In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (c).

D. 2 ml of a 0.005 per cent w/v solution in 0.1 M hydrochloric 
acid gives the reaction of primary aromatic amines (2.3.1).

Tests
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 20 volumes of n-heptane, 
20 volumes of ethyl acetate, 6 volumes of methanol and 
1 volume of strongammonia-solutidri.

Test solution (a). Dissolve 0.1 g of the substance under 
examination in 10 ml of methanol.
Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol. ■ -

Reference solution (a). Dilute 1.0: ml of test solution (b) to 
10.0 ml with methanol.

Reference solution (b). Dilute 2.0 ml of reference solution (a) 
to 10.0 ml with methanol.

Reference solution (c). A 0.1 per cent w/v Solution of dapsone 
IPRS in methanol. :.. .=•).

n>.2o22

Apply to the plate 10 pl of each solution. After developmetl^ 
dry the plate in air, spray with a 0.1 per cent w/v solution of 
4-dimethylaminocinnamaldehyde in amixture of 99 volun^ 
of ethanol (95 per cent) and 1 volume of hydrochloric ac^ 
and examine in daylight. Any secondary spot in 
chromatogram obtained with the test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (1.0 per cent)' and not more than two 
such spots are more intense than the spot in the chromatogram 
obtained with reference solution (b) (0.2 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 1.5 percent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25. mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. Dilute 1.0ml ofthe solution to 10.0ml with the 
mobile phase.

Reference solution. AO.0025 per cent w/v. solution of dapsone 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

porous silica particles (10 pm),
- mobile phase: a mixture of 10 volumes of isopropyl 

alcohol 110 volumes- of acetonitrile, 10 volumes of ethyl 
acetate and 70 volumes Of hexane,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injectionvolume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is hot more 
than 2.0 per cent.

Inject the reference solution, and the test solution. Run the 
chromatogram twice the retention time ofthe principal peak.

Calculate the content of Ci2Hi2N2O2S.

Storage. Store protected from light;

Dapsone Gel
Dapsone Gel contains not less than 90.0 per cent and not 
more than 110.0 .per cent of the, stated amount ofDapsone 
c12h12n2o2s.

Usual strength. 5 per cent w/w.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.
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Tests
pH (2.4.24). 5.5 to 7.0 .

Related substances. Determine by liquid chromatography 

(2414)
Solvent mixture, a mixture of 75 volumes of methanol and 25 
volumes of water.

Test solution. Disperse a quantity of the gel containing about 
50 mg of Dapsone in 35 ml of the solvent mixture, vortex to 
disperse the sample completely. Further ultrasound for 
15 minutes, cool and dilute to 50.0 ml with the solvent mixture 
and filter, discarding the first few ml of filtrate.

Reference solution. A 0.001 per cent w/v solution of dapsone 
IPRS in the solvent mixture. .

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. 0.1 per cent solution of triethylamine 

in water adjusted to pH 3.0 with orthophosphoric acid 
and filter,

B. a mixture of 7 volumes of acetonitrile 
and 23 volumes of methanol,

- a gradient programme using the conditions given below, 
~ flow rate: 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per pent v/v) (per cent v/v)

0 85 15
30 . 85 15 '

35 70 30

60 70 30

65 85 15

70 .85 .15

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
ihe tailing factor not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in chromatogram obtained with the reference solution 
0-0 per cent) and the sum of areas of all the secondary peaks 
1S not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). . ' " •

Other tests. Comply with the tests stated under Gel. 

^Ssaf- Determine by liquid chromatography (2.4.14).

Solvent mixture, a mixture of 75 volumes of methanol and 
25volumes of water.

Test solution. Disperse a quantity of the gel containing about 
50 mg of Dapsone in 35 ml of the solvent mixture, vortex to 
disperse the sample completely, ultrasound for 15 minutes, 
cool and dilute to 50.0 ml with the solvent mixture and filter. 
Discarding the first few ml of filtrate. Dilute 5.0 ml to 50.0 ml 
with the solvent mixture.

Reference solution. A 0.01 per cent w/v solution of dapsone 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m),
- mobile phase, a mixture of 70 volumes of 0.1 per cent 

solution of triethylamine in water, adjusted to pH 3.0 
with orthophosphoric acid and filter and 30 volumes 
of mixture of 7 volumes of acetonitrile and 23 volumes 
of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C12H12N2O2S in the gel.

Storage. Store below 25°, protect from light and moisture.

Dapsone Tablets
Dapsone Tablets contain not less than 93.0 per cent and not 
more than 107.0 per cent ofthe stated amount of dapsone, 
C12H12N2O2S.

Usual strengths. 25 mg; 50 mg; 100 mg.

Identification

A. Shake a quantity of the powdered tablets containing 0.1g 
of Dapsone, with 10 ml of acetone, filter and evaporate the 
filtrate to dryness. The residue complies with the following 
test. ......

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dapsone IPRS 
or with the reference spectrum of dapsone.

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (c).
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Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of a 2 per cent w/v solution of hydrochloric 
acid,
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc with an average pore diameter not greater 
than 1.0 pm, rejecting the first few ml ofthe filtrate. Transfer a 
measured volume of the filtrate containing about 0.2 nig of 
Dapsone to a 25-ml volumetric flask, add 5 ml of 1Msodium 
hydroxide, dilute to volume with 'water and mix. Measure the 
absorbance of the resulting solution at the maximum at about 
290 nm (2.4.7). Calculate the content of C12H12N2O2S from the 
absorbance obtained from a solution prepared by adding 5 ml 
of 1M sodium hydroxide to 20 ml of a 2 per cent v/v solution 
of hydrochloric acid containing 0.2 mg of dapsone IPRS and 
adding sufficient water to produce 25.0 ml.

Q. Not less than 75 per cent of the stated amount of 
Cj2Hi2N2O2S.
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 20 volumes of n-heptane, 
20 volumes of ethyl acetate, 6 volumes of methanol and 
1 volume of strong ammonia solution.

Test solution (a). Shake a quantity of the powdered tablets 
containing 0.1g of Dapsone with 10 ml of methanol and filter. 

Testsolution (b). Dilute 1.0 ml.of test solution (a) to 10.0 ml 
with methanol.

Reference solution (a). Dilute 1.0 ml of test solution (b) to 
10.0 ml with methanol.

Reference solution (b). Dilute 2 ml of reference solution (a) to 
10 ml with methanol.

Reference solution (c). A 0.1 per cent w/v solution of dapsone 
IPRS in methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air, spray with a 0.1 per cent w/v solution of 
4-dimethylaminocinnamaldehyde in a mixture of 99 volumes 
of ethanol (95 per cent) and 1 volume of hydrochloric acid 
and examine in daylight. Any secondary spot in the 
chromatogram obtained with the test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and,not more than two such spots are 
more intense than the, spot in the chromatogram obtained 
with reference solution (b).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.25 g of Dapsone and dissolve 

IP 2022

in a mixture of 15 ml of water and 15 ml of 2 M hydrochloric 
acid, add 3 g of potassium bromide. Cool the solution 
about 15° and determine by the nitrite titration (2.3.31). Carn,, 
out a blank titration. .

1 ml of 0.1 M sodium nitrite is equivalent to 0.01242 
C12H12N2O2S.

Storage. Store protected from light.

Darifenacin Hydrobromide

C28H3()N2O2,HBr Mol. Wt. 507.5

Darifenacin Hydrobromide is (3S)-l-[2-(2,3- 
dihydrobenzofuran-5-yl)ethyl]-3-pyrrolidnyl}-2,2- 
diphenylacetamide. hydrobromide..

Darifenacin Hydrobromide contains not less than 98.0 per 
cent and not more than 102.0 per cent of C28H3oN202,HBr, 
calculated on the anhydrous basis. . .

Category. Antispasmodic.

Description. Awhite to almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with darifenacin 
hydrobromide IPRS or with the reference spectrum of 
darifenacin hydrobromide.

B. In the Assay, the principal peak in the chromatogram 
obtained with, the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution.

C. It gives reaction (A) ofbromides (2.3.1).

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). ■ ■ :
Solvent mixture. Equal volumes of water and acetonitrile.

Test, solution. Dissolve 50 mg, of the substance under 
examination in 30.0 ml solvent mixture and dilute to 50.0 ml 

with the solvent mixture.
Reference solution (a). 0.015 per cent w/v solution 0 
hydrobromic acid in the solvent mixture..
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Reference solution (b). 0.0005 
darifenacin hydrobromide IPRS

per cent w/v solution of 
in the solvent mixture.

Chroniatoiraphic system
_ a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane chemically bonded to porous silica (5 pm) 
(Such as Hypersil BDS), 
mobile phase: A. a buffer solution prepared by 
dissolving 2.76 g of sodium dihydrogen orthophosphate 
monohydrate in 1.0.00 ml of 0.2 per cent v/v solution of 
triethylamine, adjusted to pH 2.5 with orthophosphoric 
acidand filter,

: B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1 mlperminute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
in min.) (per cent v/v) ' (per cent v/v)

0 74 26
2 74 26
12 7°, . ; 30
25 65 35
40 35 65
41 74 26
50 74 26 .

dari acetamide compound, [diphenyl [(3 S)-pyrrolidin-3-yl] acetamide 
tartrate],

Name Relative 
retention time

Correction 
factor

Hydrobromic acid 0.11 / —
Darifenacin impurity A1 023 1.24
Darifenacin impurity B2 0.59 1.37
Darifenacin (Retention time:
about 16 minutes) 1.0 —

Darifenacin impurity D3 .139 0,79
Darifenacin impurity E4 1.57 . 0.87
Darifenacin impurity F5 1.95 1.14
Darifenacin impurity G6 2.14 1.18
Darifenacin impurity H7 2.25 1.1

dari cyano compound, [diphenyl [(3S)-pyrrolidin-3-yIJ acetonitrile 
hydrobromide], ,
darifenacin oxidised impurity, {2-[l-(2-benzofuran-5-yl)ethyI]
P^TTolidin^S-yl}-2,2- diphenylacetamide,' .
J’rotno darifenacin impurity, 2{I-[2-(7-bromo-2, 3- dihydrobenzofuran- 
’’ yl)ethyl]-3- pyrrolidinyl)-2,2- diphenyl acetamide, .

c>ano darifenacin impurity, [2-(l-(2-(2,3-.dihydrobenzofuran-5-yl) 
et yl) pyrrolidin 3-yl)-2,2- diphenylacetonitrile], /

bromo compound, [5-(2-bromoethy)-2,3-dihydro- 

7darifenacin dimer impurity [2-(l-(2-(2,3-dihydrobenzofuran-5-yl) 
ethyl)pyrrolidin"3-yl)-Ar-(2-(2,3-dihydrobenzofuran-5-yl)ethyI)-2,2- 
diphenylacetamide].

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor for the principal peak is not more than 2.0, and 
the relative standard deviation for replicate injections is not 
more than 5.0 per cent.

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to darifenacin impurities A, B,D,E,F,G and 
H, each of, are not more than 0.3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.15 per cent), the area of any secondary peak is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent) and the sum 
of areas of all the secondary peaks is not more than twice the 
area of the principal peak in the chromatogram with reference 
solution (b) (1.0 per cent). Ignore any peak due to hydrobromic 
acid.

Enantiomeric purity. Not more than 1.0 per cent of 
R-enantiomer.

Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, (Such as chiralpak 

IC) (5 pm),
- column temperature: 15°,
- mobile phase: a mixture of 50 volumes, of n-hexdne, 

50 volumes of ethanol and 0.3 volumes of diethylamine, 
- flowrate: 1ml perminute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

The relative retention time of R-enantiomer with respect to 
darifenacin is about 0.8.

Inject the test solution. Calculate the content of the R- 
enantiomer by area normalization.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.1g.
Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of equal volumes of water and 
acetonitrile.

Test solution. Dissolve 50 mg of the substance under 
examination in 30.0 ml of solvent mixture and dilute to 50.0 ml
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with the same solvent. Dilute 5.0 ml ofthe solution to 50.0 ml 
with the solvent mixture.

Reference solution. A 0.01 per cent w/v solution of darifenacin 
hydrobromide IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane chemically bonded to porous silica (5 pm),
- mobilephase: A. a buffer solution prepared by 

dissolving 2.76 g of sodium dihydrogen orthophosphate 
monohydrate in 1000 ml of 0.2 per cent v/v solution of 
triethylamine, adjusted to pH 2.5 with orthophosphoric 
acid,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flowrate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Time . Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 74 26

2 74 26

17 68 32

19 : 25 75 .

■ 22' 25 75 .

23 74 26

28 74 26

Retention time of the principal peak is about 16 minutes.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C28H30N2O2,HBr.

Storage. Store protected from light and moisture.

Darifenacin Prolonged-release Tablets
Darifenacin Hydrobromide Prolonged-release Tablets

Darifenacin Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the.same.

Darifenacin Prolonged-release Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of darifenacin, C28H30N2O2. ■

2022

Usual strengths. 7.5 mg; 15 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

■Tests.

Dissolution (2.5.2). Complies with the test stated under 
Tablets.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of acetonitrile and water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powdered tablets containing 30 mg of darifenacin in 30 ml 
of acetonitrile with the aid of ultrasound for 20 minutes, cool, 
dilute to 50.0 ml with acetonitrile and filter. Dilute 5.0 ml of the 
solution to 10.0 ml with the water.

Reference solution. A 0.00036 per cent w/v solution of 
darifenacin hydrobromide IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm),
- column temperature: 40°,
- mobile phase: A. Dissolve 1.3 8 g of sodium dihydrogen 

phosphate monohydrate in 1000 ml of water, adjusted 
to pH 2.5 with orthophosphoric acid and filter,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm, 
— injection volume: 10 pl.

Time Mobile phase A Mobile phase I
(in min.) (per cent v/v) (per cent v/v)

0 80 20
25 55 : 45

30 45 55
33 45 " 55 '

; 35 80 20

38 80 20

'darifenacin-. oxidised impurity, {2-[l-(2-benzofuran-5-yl)e,'1/l 

pyrrolidin-3-yI}-2,2- diphenylacetamide,

Name Relative 
retention time

Correction 
factor__

Darifenacin ■ . 1-0.
Darifenacin impurity D1 120 0.76

Darifenacin impurity E2 ■ I-32 '
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’bromo darifenacin impurity, 2{l-[2-(7-bromo-2, 3- dihydrobenzofuran- 
- yl)ethyl]"3" pyrroiidinyi)-2,2- diphenylacetamide.

Inject the reference solution. The test is not valid unless the 
column efficiency .is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to darifenacin impurity D and E is not more than 0.5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.5 per cent), the area of 
any other secondary peak is not more than 0.2 times the area 
ofthe principal peak in the chromatogram obtained with the 
reference solution (0.2 per cent) and the sum of areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 percent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.1 per cent) and peaks with relative 
retention time 0.11 with reference to principal peak.

■ - column temperature: 40°,
- mobile phase. a mixture of 700 volumes of a buffer 

solution prepared by dissolving 1.38 g of sodium 
dihydrogen phosphate monohydrate in 1000.0 ml of 
water, adjusted to pH 2.5 with orthophosphoric and 
300 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 210 nm,

•- injection volume: 5 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C28H30N2O2 in the tablets.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of darifenacin.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4. 14), as described 
under Assay, using the following solution.

Test solution. Disperse one intact tablet in . 15.0. ml methanol 
with the aid of ultrasound for 10 minutes and dilute to 25.0 ml 
with the methanol, filter. Dilute 2.0 ml of the solution to 
10.0 ml with'the mobilephase. . ; .

Reference solution. Dissolve 36 mg qf d.arifenacin 
hydrobromide IPRS in 70 ml of methanol and dilute to 100.0 
ml with the same solvent. Dilute 5.0 ml ofthe solution to 25.0 
ml with the mobile phase.

Inject the reference solution and the test solution.

Calculate the content of C28H3oN202 in the tablet.

Other tests. Comply with the tests stated .under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 60.0 mg of darifenacin in 70.0 ml of 
methanol with the aid of ultrasound for 10 minutes and dilute 
fo 100.0 ml with the methanol, filter. Dilute 1.0 ml ofthe solution 

10,0 ml with mobile phase.

Reference solution. Dissolve 36 mg of darifenacin 
hydrobromide IPRS in 70 ml of methanol and dilute to 
100.0 ml with the same solvent. Dilute 5.0 ml ofthe solution to 
25.0 ml with the mobile phase.

Chromatographic system

a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 pm)j

Darunavir Ethanolate

C27H37N3O7S C2H5OH Mol. Wt. 593.7

Darunavir Ethanolate is [(15,27?)-3-[[4-aminophenyl) sulfonyl] 
(2-methylpropyl)amino]-2-hydroxy-l-(phenylmethyl)propyl]- 
carbamic acid (37?, 3 a.S', 6a7?)-hexahydrofuro [2,3-b] furan-3-yl 
ester monoethanolate.

Darunavir Ethanolate contains not less than 98.0 per cent and 
not more than.102.0 per cent of C27H37N3O7S, calculated on 
anhydrous and ethanol free basis.

Category. Antiretroviral.

Description. A white to off white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with darunavir 
ethanolate IPRS or with the reference spectrum of darunavir 
ethanolate.
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B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution:

Tests

NOTE —After opening the sample, carry out ethanol content, 
water content and assay simultaneously.

Specific optical rotation (2.4.22).+35° to 4-41°, on anhydrous 
and ethanol free basis at 20°, determined in a 1.0 per cent w/v 
solution in acetone, at 365 nm.

Ethanol content. Not less than 5.0 per cent and not more than 
8.5 per cent, determined by gas chromatography (2.3.13)..

Solvent mixture. Dilute 0.4 g of isopropyl alcohol to 500 ml 
with dimethylformamide.

Test solution. Dissolve 50 mg of the substance under 
examination in 5.0 ml of the solvent mixture.

Reference solution. Dilute 1.6 g of ethanol in solvent mixture 
and dilute to 100.0 ml with the same solvent. Dilute 5.0 ml of 
the solution to 100.0 ml with solvent mixture.

Chromatographic system
- afusedsilicacolumn30mx0.53 mm, coated with 94 per 

cent dimethyl polysiloxane and 6 per cent 
cyanopropylphenyl (film thickness 3 pm),

- temperature:
column. 45° for 8 minutes, then raised at the rate of 45° 
per minute to 230°, for 4 minutes, 
inlet port at 200° and detector at 260°

- splitratio: 1:5,
- flame ionization detector,
- flow rate: 3 ml per minute, using nitrogen as the carrier 

gas,
- injection volume: 1 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peak'due to ethanol and isopropyl 
alcohol is not less than 1.2 and the relative standard deviation 
for the ratio of the peak areas due to ethanol and isopropyl 
alcohol for replicate injections is not more than 5.0per cent.

Inject the reference solution and the test solution. Calculate 
the content of ethanol from the ratio of peak area due to ethanol 
and isopropyl alcohol in the chromatogram obtained with the 
reference solution and the test solution...

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 50 volumes of water and 50 volumes of 
acetonitrile. .

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 25.0 ml with 
the same solvent. . V.

Reference solution. A 0.0001 per cent w/v solution Of 
darunavir ethanolate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
. - mobile phase: A. a buffer solution prepared bv 

dissolving 2.4 g of sodium perchlorate in 1000 ml of 
water, adjusted to pH 2.5 with perchloric acid,

B. a mixture of equal volumes of 
. acetonitrile and methanol,

- a gradient program using the conditions given below
- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 10 pl.

Time Mobile phase. A Mobile phase B
(in min.) . (percent v/v) . . (per cent v/v)

0 60 40 1

5, 60 40
30 30 70
35 ' 30' '' 70

35.1 60 40
45 60 40

The relative retention time with reference to principal peak 
(retention time is about 13 minutes) for difurofuranyl impurity 
is about 1.46. '' •

Inject the reference solution. The test is not valid unless, the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is hot more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to di-furofuranyl impurity is not more than the area 
of the principal peak in the .chromatogram obtained with 
reference solution (0.1 per cent), the area of any secondary' 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (0.1 per cent) 
and the sum of areas of all the secondary peaks is not more 
than 7 times the area ofthe principal peak in the chromatogram 
with reference solution (0.7 per cent). :

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

SuIphatedash(2.3.18).Notmorethan0.1 percent.
Water (2.3.43). Not more.than 2.0 per cent, determined ofl 
o.ig. :
Assay. Determine by liquid chromatography (2.4.14), 35 
described under Related substance: with the following 
modifcation.
Test Solution. Dissolve 25 mg.of the substance under 
examination in the solvent mixture and dilute to 50.0 nd wi 
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tjie same solvent. Further dilute 10.0 ml ofthe above solution 
t0 20 0 ml with the solvent mixture. .

Reference solution. A 0.025 per cent w/v solution of darunavir 
ethanolate ZPAS in the solvent mixture.

Mobile phase. A niixture of equal volumes of mobile phase A 
and mobile phase B. '

Retention time ofthe principal peak is about 5 minutes.

Inject the reference solution. The test is not valid unless, the 
column efficiency of the principal peak is not less than 2000 
theoretical plates, the tailing factor is not more than 2.0 and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak 
and measure the responses for the principal peak.

Calculate the content of C27H37N3O7S.

Storage. Preserve in tight, light resistant containers and store 
at a controlled temperature between 15° to 30°.

Darunavir Tablets
Darunavir Ethanolate Tablets

Darunavir ethanolate Tablets contain not less than 90.0 per 
cent and not more than 110.0 percent ofthe stated amount of 
darunavir,C27H37N3O7S.

Usual strengths. 600 mg; 800 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds, to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution. (2.5.2)

Apparatus No. 2 (Paddle),
Medium: 900 ml of a buffer solution prepared by dissolving 
b-9 g of sodium dihydrogen orthophosphate monohydrate in 
1000 ml of waler, adjusted to pH 3.0 with orthophosphoric 
aci^> add 20 g of tween 20, - .
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Solvent mixture, a mixture of 25 volumes of water and 75 
Volumes of methanol.

Test solution. Use the filtrate, dilute if necessary, with the 
solvent mixture.

Reference solution. A 0.078 per cent w/v solution of darunavir 
ethanolate IPRS in the solvent mixture. Further dilute the 
solution with the solvent mixture to obtain a solution having 
a known concentration similar to that of the test solution. Add 
4 per cent v/v of dissolution medium before making up the 
volume with the solvent mixture.

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: a mixture of 50 volumes of a buffer solution 

prepared by dissolving 2.8 g of sodium perchlorate 
monohydrate in 1000 ml of water, adjusted to pH 2.5 
with perchloric acid, 25 volumes of acetonitrile and 
25 volumes of methanol.

- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 10 pl.

Inject the reference solution and the test solution.

Calculate the content of C27H37N3O7S in the medium.

Q. Not less than 70 per cent of the stated amount of 
C27H37N3O7S.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture A. Equal volumes of acetonitrile and 
methanol.

Solvent mixture B. Equal volumes of acetonitrile and water.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 100 mg of darunavir in the 
solvent mixture B, sonicate for 20 minutes with intermittent 
swirling, cool and dilute to 100.0 ml with the solvent mixture B, 
mix well and filter.

Reference solution. A solution of darunavir ethanolateIPRS 
in the solvent mixture B containing 0.0002 per cent w/v of 
darunavir.
Chromatographic system

- a stainless steel column 5 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (3 pm),

- mobile phase: A. a mixture of 75 volumes of a buffer 
solution prepared by dissolving 2.8 g of sodium 
perchlorate monohydrate in 1000 ml of water and filter, 
adjusted to pH 2.5 with perchloric acid and 25 volumes 
of solvent mixture A,

B. a mixture of 25 volumes of a buffer 
solution prepared by dissolving 2.8 g of sodium 
perchlorateTn. 1000 ml of water and filter, adjusted to 
pH 2.5 with perchloric acid and 75 volumes of solvent 
mixture A,
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- a gradient programme using the conditions given below, 
~ flow rate: 1 ml per minute, .
- spectrophotometer set at 260 nm,
- injection volume: 10 pl.

Time Mobile phase A . Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 60 40

7 60 40
17.5 10 ■ 90

25 10 90

25.1 60 . 40

32 60 40

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
other secondary peak is not more than 2.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(1.0 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.1 per cent). .

Other tests. Complies with the tests stated under Tablets.

Water (2.3.43).Not more than 8.0 per cent, determined on 0.5g 
of the powdered tablets.

Assay. Determine by liquid chromatography (2.4,14).

Solvent mixture. Equal volumes of water and acetonitrile.. 

Test solution. Weigh and transfer 5 intact tablets into a 
500-ml volumetric flask. Add 250 ml of water and sonicate for 
15 minutes with intermittent swirling, cool and add 200 ml of 
acetonitrile, sonicate for 10 minutes, cool and dilute to volume 
with acetonitrile and shake well for 2-3 minutes to.mix and 
filter. Dilute with the solvent mixture to obtain a solution of 
the same concentration as that of the reference solution?

Reference solution. A solution of darunavir ethanolate IPRS 
in the solvent mixture containing 0.035 per cent w/v of 
darunavir.

Chromatographic system
- a stainless steel column 5. cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (3 pm)
- mobile phase: a mixture of 50 volumes of a buffer solution 

prepared by dissolving 2.8 g. of sodium perchlorate
. monohydrate in 1000 ml of water, adjusted to pH 2.5 

with perchloric acid, 25 volumes of acetonitrile and 25 
volumes of methanol.

- flow rate: 1 mlperminute, ;
- spectrophotometer set at 260 nm,
- injection volume: 10 pl.

Inject the reference solution:. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is notmore than 2.0 percent

Inject the reference solution and the test solution.

Calculate the content of C27H37N3O7S in the tablets.

Storage. Store in a cool dry place.

Labelling. The label states the strength in terms of equivalent 
amount of darunavir.

Daunorubicin Hydrochloride

C^HjqCINOk, Mol. Wt. 564.0

Daunorubicin Hydrochloride is (8S-cis)-8-acetyl- 
10-[(3-amino-2,3,6-trideoxy-a-L-Zyxo-hexopyranosyl)oxy]- 
7,8,9, lO-tetraliydro-6,8,11-trihydroxy-l-methoxy- 
5,12-naphthacenedione hydrochloride.

Daunorubicin Hydrochloride contains not less than 95.0 per 
cent and not more than 102.0 per cent of C27H3oClNOio, 
calculated on the anhydrous basis.

Category. Anticancer.

Description. A crystalline, orange-red powder, hygroscopic.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with, daunorubicin 
hydrochloride IPRS or with the reference spectrum of 
daunorubicin hydrochloride.
B. Dissolve about 10 mg in 0.5 ml di nitric acid, add 0.5 ml of 
water and heat over a flame for 2 minutes. Allow to cool and au 
0.5 ml of silver nitrate solution', a white precipitate is formed.
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Tests
«12 4 24).' 4-5 to 6.5, determined in a 0.5 per cent w/v solution 

? carbon dioxide-free water.

Related substances. Determine by liquid chromatography 

(2.4.14).
yQTP—Prepare the solutions immediately before use.

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobilephase.

Reference solution (a). A 0.1 per:cent w/v solution of 
daunorubicin hydrochloride IPRS in the mobile phase.

Reference solution- (b). Dissolve 10 mg of doxorubicin 
hydrochloride IPRS and 10 mg of epirubicin hydrochloride 
[PRS in the mobile phase and dilute to 100.0 ml with the mobile 
phase. Dilute 1.0 ml of the solution to 10.0 ml with the mobile 
phase.
Reference solution (c). Dissolve 5.0 mg of daunorubicinone 
IPRS and 5.0 mg of doxorubicin hydrochloride IPRS in the 
mobile phase and dilute to 100.0 ml with the mobile phase. 
Dilute 1.0 ml ofthe solution to 10.0 ml with the mobilephase.

Reference solution (d). Dilute 1.0 ml ofreference solution (a) 
to 200.0 ml with the mobile phase.

Chromatographic system.
- a stainless steel column 25 cm x 4.0 mm, packed with 

end-capped octadecyl silane bonded to porous silica 
(5pm),

- mobile phase: a mixture of equal volumes of acetonitrile 
and a solution containing 0.288 per cent w/v of 
sodium laurylsulphate and 0.225 per cent w/v of ortho­
phosphoric acid, :

- flow rate: 1 mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 5 pl.

The relative retention time with reference to daunorubicin for 
(85,10S)-8-acetyl-6,8,10,11-tetrahydroxy-1 -methoxy-7,8,9,10- 
tetrahydrotetracene-5,12-dione (daunorubicin impurity A) is 
about 0.4, for doxorubicin (daunorubicin.impurityD) is about 
0.5, for epirubicin is about 0.6 and for (85, 105)-10-[(3-amino- 
23,6-trideoxy-a-L-Zyxo-hexopyran6syl)oxy]-6,8,ll-trihydroxy- 
H( 1 RS)-1-hydroxy ethyl]- l-methoxy-7,8,9,10-tetrahydro- 
^tracene-5,12-dione (daunorubicin impurity B) is about 0.7. 
inject reference solution, (b). The test is not valid unless the 
^solution between the peaks due to doxorubicin hydrochloride 
and epirubicin hydrochloride is not less than 2.0.
Inject reference solution (b), (c),(d) and the test solution. Run 
lhe chromatogram twice the retention time of daunorubicin 
Peak. In the chromatogram obtained with test solution, the 
area °f secondary peak corresponding, to daunorubicin 

impurity A is not more than the area of corresponding peak in 
the chromatogram obtained with reference solution (c) 
(0.5 per cent), the area of secondary peak corresponding to 
daunorubicin impurity B is not more than 3 times the area of 
the principal peak in the chromatogram obtained with, reference 
solution (d) (1.5 per cent), the area of secondary peak 
corresponding to daunorubicin impurity D is not more than 
the area of corresponding peak in the chromatogram obtained 
with reference solution (c) (0.5 per cent), the area of any other 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (d) 
(0.5 per cent) and sum of areas of all other secondary peaks is 
not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) 
(2.5 per cent). Ignore any peak with an area less than O'. 1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (d) (0.05 per cent).

Butanol (5.4). Not more than 1.0 per cent.

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.fg.

Daunorubicin Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement.

Bacterial endotoxins (2.2.3). Not more than 4.3 Endotoxin 
Units per mg of daunorubicin hydrochloride.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances.

Inject reference solution (a) and the test solution.

Calculate the content of C2;] ];.)CIN'O;(!.

Storage. Store protected from light and moisture.

Daunorubicin Injection
Daunorubicin Hydrochloride Injection

Daunorubicin Injection is a sterile material consisting of 
Daunorubicin Hydrochloride and Mannitol, with or without 
buffering agents and other excipients. It is filled in a sealed 
container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirement for 
the Appearance of solution and Particulate matter stated 
under Parenteral Preparations (Injections).

Usual strength. 20 mg.
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Storage, The constituted solution should be used immediately Inject reference solution (a) and the test solution, 
after preparation but, in any. case, within the period Calculate the content of C27H29NOi0 in the injection, 
recommended by the manufacturer.

Storage. Store protected from light:
Daunorubicin Injection contains not less than 90.0 per cent
and not more than 115.0 per cent of the stated amount of
daunorubicin, C27H39NO10.

Deferasirox
Identification
In.the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram,obtained with reference solution (a).

Tests
pH (2.4.24). 4.5 to 6.5, determined on the constituted solution.

Water (2.3.43). Not more than 3:0 per cent, determined on 
0.1g.
Bacterial endotoxins (2.2.3). Not more than 4.3 Endotoxin 
Units per mg of daunorubicin.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Powder for Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Reconstitute 1 vial with 5 ml of mobile phase 
and transfer to 200-ml volumetric flask. Wash the vial twice 
with 5 ml of mobile phase and transfer to the same volumetric 
flask. Repeat the same procedure for another 9 vials and dilute 
to volume. Further dilute 5.0 ml ofthe solution to 20.0 ml with 
the mobile phase.

Reference solution (a). A 0.025 per cent w/v.solution of 
daunorubicin hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 25 mg of 
doxorubicin hydrochloride IPRS in 100.00 ml of reference 
solution (a).

Chromatographic system
- a stainless steel column 30 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), .
- mobile phase: a mixture of 62 volumes of water and 38 

volumes of acetonitrile, adjusted to pH 2.2 with 
orthophosphoric acid,

- flow rate 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 5 pl.

The relative retention time with reference to daunorubicin for 
doxorubicin is about 0.7.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to doxorubicin and the 
daunorubicin is not less than 3.0 in the chromatogram obtain 
with reference solution (b) and the relative standard deviation 
for replicate injections is not more than 2.0 per cent in the 
chromatogram obtain with reference solution (a). ■

C->|I I15N3O4 Mol. Wt. 373.4

Deferasirox is 4-[3,5-Bis (2-hydroxyphenylj-1/7-1,2,4-triazol- 
l-yl]-benzoic acid.

Deferasirox contains not less than 98.0 per cent and not more 
than 102.0 percent of C2iHi5N3O4, calculated on the dried basis.

Category.' Iron-chelating agent.

Description. A white to slightly yellow powder.

Identification
A: Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with deferasirox 
IPRS or with the reference spectrum of deferasirox.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
4-Hydraziho benzoic acid. Not more than 0.5 ppm.

Determine by liquid chromatography (2.4.14).

NOTE — Add solvent mixture very slowly with stirring.

Solvent mixture. 10 volumes of water, 90 volumes of acetone 
and 2.5 volumes of orthophbsphoric acid.

Test solution. Dissolve 0.6 g of substance under examina^ 
in 2.0 ml of dimethyl sulphoxide, with the aid of mechanical 
shaker. Add slowly 2.0 ml ofthe solvent mixture with 
continuous mixing on mechanical shaker; Heat the solution at 
45° for 35 minutes, then cool to 2° to 8° and dilute to 5.0 ml 

with mobile phase A (previously cooled to 2° to 8°).
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- rously with mechanical shaker for about 3-minutes. 
Centrifuge immediately at 4800 rpm for 5 minutes and filter, 

the filtrate to stand for 1 hour before injection.

Resolution (a). Dissolve 6 mg of 4-hydrazino benzoic 
'dlPRS in 1 ml of dimethyl sulphoxide and dilute to 20.0 ml 

withfvater. Dilute 1.0 ml of the solution to: 10.0 ml with dimethyl 
sulfoxide-
Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to ]0 0 nil with dimethyl sulphoxide. Transfer 1.0 ml of the 
-olution to 50-ml volumetric flask, add 4.0 ml of dimethyl 
sulphoxide and 10.0 ml of the solvent mixture. Heat the solution 
3i 45° for 35' minutes, then cool to 2° to 8° and dilute to volume 
with mobile phase A (previously cooled to 2° to 8°).
Reference solution (c). Transfer 2.0 ml of reference solution 
(b) to 10-ml volumetric flask, add 1.0 ml of dimethyl sulphoxide, 
4.0 ml ofthe solvent mixture and dilute to volume with mobile
phase A. : '
Reference solution (d). Weigh 0.6 g of deferasirox IPRS and 
transfer to 5-ml volumetric flask, add 200 pl of reference 
solution (a), 2.0 ml of'dimethyl sulphoxide and shake well to 
dissolve. Add 2.0 ml of the solvent mixture and mix well using 
mechanical shaker. Heat the solution at 45° for 35 minutes, 
then cool to 2° to 8° and dilute to volume with mobile phase A 
(previously cooled to 2° to 8°). Shake vigorously with 
mechanical shaker for about 2 minutes. Centrifuge immediately 
at 4800 rpm for 5 minutes and filter. Allow the filtrate to stand 
for 1 hour before injection. =
Chromatographic system

- a stainless steel column 15,cm x 3 mm, packed with 
octadecylsilane bonded to porous silica (3.5 pm),

- column temperature: 40°,
- mobile phase: A. a mixture of 10 volumes of acetonitrile, 

90 volumes of water and 0.2 volume of orthophosphoric 
acid,

B. amixture of 90 volumes of acetonitrile, 
10 volumes of water and 0.2 volume of orthophosphoric 
acid,

~ flow rate: 1 ml per minute,
- a gradient programme using tlie conditions given below,
- spectrophotometer set at 316 nm,
~ injection volume: 25 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10
2 90 10 .
8 . 58 42

8.1 0 100
16 0 ' 100

16.1 90 10
20 90 . 10

The relative retention time with reference to deferasirox for 4- 
hydrazino benzoic acid is about 0.5.

Inject reference solution (b), (c) and (d). The test is not valid 
unless the resolution between the peaks due to 4-hydrazino 
benzoic acid and deferasirox is not less than 3.0 in the 
chromatogram obtained with reference solution (d), the column 
efficiency is not less than 2000 theoretical plates, the tailing 
factor is not more than 2.0, the relative standard deviation for 
replicate injections is not more than 5.0 per cent in the 
chromatogram obtained with reference solution (b) and the 
signal to noise ratio is not less than 10 in the chromatogram 
obtained with reference solution (c).

Inject reference solution (b) and the test solution.

Calculate the content of 4-Hydrazino benzoic acid.

Related substances. Determine by liquid chromatography 
(2.4.14). ' ' ' .

NOTE ■— Use freshly prepared solutions.

Solvent mixture. 75 volumes of acetonitrile and 25 volumes 
of a solution prepared by dissolving 40 mg of disodium edetate 
in 1000 ml of water.

Tpst solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 20.0 ml with 
the solvent mixture.

Reference solution (a). A 0.0025 per cent w/v solution of 
deferasirox IPRS in the solvent mixture. Dilute 1.0 ml of the 
solution to 100.0 ml with the solvent mixture.

Reference solution (b). A 0.0005 per cent w/v solution .of 
deferasirox 1,3-isomer IPRS in the solvent.mixture. .

Reference solution (c). Transfer 10 mg of deferasirox IPRS in 
20-ml volumetric flask, add 10 ml ofthe solvent mixture, shake 
well to dissolve, add 1.0 ml of reference solution (b) and dilute 
to volume with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
■ - column temperature: 20°,
- sample temperature: 5°,
- mobile phase: A. 0.1 per cent v/v- solution of 

triethylamine, adjusted to pH 3.0 with orthophosphoric 
acid,

B. acetonitrile,
- flow rate: 1 ml per minute,

• - a gradient programme using the conditions given 
below,

- spectrophotometer set at 210 nm,
- injection volume: 10 pl.
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42-[3,5-Bis (2-hydroxyphenyl)-l//-l, 2, 4-triazol-l-yl] benzoic acid, 

53-[3,5-Bis (2-hydroxyphenyl)-177-I, 2, 4-triazoI-1 -yl] benzoic acid.

Time Mobile phase A
(in min.) (per cent v/v)

0 55..

10 . 55
30 50
50 ' 20 '
65 20

65.1 .. 55
75 55

Mobile phase B 
(per cent v/v) 

... 45
45

/ 50
80
80 .'

45
45

Name Relative Correction 
retention time factor

Salicylamide1 0.15 0.75

Salicylic acid2 0.18 0.79

Cyclised DEF-I compound3 0.73 ’1.49''
Deferasirox-1,2-isomer4 0.89 0.76
Deferasirox-1,3-isomer5 0.96 ■— '

Deferasirox (Retention time: 
about 2.7. minutes) 1.0 .

’2-hydroxybenzamide,

2 2-hydroxybenzoic acid,
32-(2~hydroxyphenyl)-4H -benzo[e] [l,3]pxazin-4-one; benzoxazinone
Analog (DEF-I),

Inject reference solution (a) and.(c).,The test is not valid unless 
the resolution between the peaks due to deferasirox and 
deferasirox-l,3-isbmerishotless than 1.3 inthe chromatogram 
obtain with reference solution (c), the column efficiency is not 
less than 2000 theoretical plates, the tailing factor is not more 
than 2.0 and. the relative standard deviation for replicate 
injections is not more than 5.0 per cent in the chromatogram 
obtained with reference solution (a).
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to each of, salicylamide, salicylic acid, 
cyclized DEF-I compound and deferasirox-1,2-isomer is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). The area 
of any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.05 per cent). The sum of the areas of all the 
secondary peaks is not more than .4 times the area of the 
principal peak in the chromatogram with reference solution (a) 
(0.2 per cent)., . .
Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0; 1 per cent.

Loss on drying (2.4.19). Notmore than 1.0 per cent, determine 
on 1.0 g by drying in oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Use freshly prepared solutions.

Test solution. Dissolve 25 mg.of the substance under 
examination in 5 ml of acetonitrile and 20 ml of the mobile 
phase with the aid of ultrasound and dilute to 50.0 ml with the * 
mobile phase. Dilute 5.0 ml ofthe solution to 50,0 ml with the 
mobile phase.

Reference solution. Dissolve 10 mg of deferasirox 
ml ofacetonitrile and 10 ml of the mobile phase with the aid of 
ultrasound and dilute to 20,0 ml with the mobile phase. Dilute 
5.0 ml ofthe solution to 50.0 ml with the mobile phase.

Chromatographic system .
, - a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 40°,
- mobile phase: a mixture of 50 volumes of 0.1 per cent 

v/v solution of triethylamine, adjusted to pH 3.0 with 
orthophosphoric acid and 50 volumes, of acetonitrile, 

- flow rate: 1 mlperminute,
- spectrophotometer set at 300 nm, .

- injection volume: 10 pl.

Inject the reference solution. The test is not.valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 percent.

Inject the reference solution and the test solution.

Calculate the content of C2iHi5N3O4,

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. :

Deferasirox Tablets
Deferasirox Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
deferasirox, QiH^NjCU

Usual strengths. 90 mg; 180 mg; 360 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in 1^ 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
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\}edium 9^0 ml of a buffer solution prepared by dissolving 
oi potassium dihydrogen orthophosphate and 0.9 g of

\diiim hydroxide in 900 ml of water, adjusted to pH 6.8 with 
? 1/sodium hydroxide or 2 Mhydrochloric acid and dilute to 
]oQO ml with water, add 5.0 g of tween 20 and mix.

and time. 75 rpm and 30 minutes.□pvt*1*
Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Solvent mixture. 55 volumes of water and 45 volumes of 
acetonitrile.

Test solution. Dilute a suitable volume of the filtrate with the 
solvent mixture to obtain a solution containing 0.001 per cent 
w/v of Deferasirox.

Reference solution. Weigh 10 mg of deferasirox IPRS in 5 ml 
of methanol with the aid of ultrasound for 5 minutes and 
dilute to 100.0. ml with the dissolution medium. Dilute a suitable 
volume of the solution with the solvent mixture to obtain a 
solution having similar concentration to the test solution.

Ose chromatographic system as described under Assay.

Inject the reference solution and the test solution.

Calculate the content of C2iHi5N3O4 in the medium,

Q. Not less than 80 per cent of the stated amount of 
C:iW.

Related substances. Determine by liquid chromatography 
(24.14).' '

Buffer solution. A 0.1 per cent v/v solution of triethylamine, 
adjusted to pH 3.0 with dilute orthophosphoric acid.

Solvent mixture. 30 volumes of the buffer solution and 
70 volumes of acetonitrile.

lest solution. Disperse a quantity of powdered tablets 
containing 50 mg of Deferasirox in 150 ml of the solvent mixture, 
with the aid of ultrasound for 20 minutes and dilute to 200.0 ml 
with the solvent mixture^

Reference solution. A 0,005 per cent w/v solution of 
deferasirox IPRS in the solvent mixture. Dilute 1.0 ml of the 
solution to 100.0 ml with the solvent mixture.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 45 volumes of the buffer 
solution and.55 volumes of acetonitrile,
flow rate: 1 mlperminute, 
spectrophotometer set at 210 nm,

~ Ejection volume: 10 pl.

the reference solution. The test is not valid unless 
e column efficiency is not less than 2000 theoretical 

plates, the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the .test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.2 
per cent) and the sum of the areas of all the secondary peaks 
is not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent). Ignore any peak with an area less than 0.25 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 40 volumes of a buffer solution prepared by' 
dissolving 6.8 g of potassium dihydrogen orthophosphate 
and 0.9 g of sodium hydroxide in 1000 ml of water, adjusted to 
pH 7.4 with 2 Msodium hydroxide or 2 Mhydrochloric acid 
and 60 volumes of acetonitrile.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 0.3 g of Deferasirox in the solvent mixture, 
with the aid of ultrasound for about 30 minutes, and dilute to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
to 100.0 ml with the mobile phase and filter.

Reference solution. A 0.3 per cent w/v solution of deferasirox 
IPRS in the solvent mixture. Dilute 1.0 ml of the solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm, packed, with 

octadecylsilane bonded to porous silica (3 pm),
- column temperature: 50°,
- mobile phase: a mixture of 55 volumes of a buffer solution 

prepared by dissolving 1.36 g of potassium dihydrogen 
phosphate in 1000 ml of water, add 1 ml of triethylamine, 
adjusted to pH 2.5 with orthophbsphoric acid, 40 
volumes of acetonitrile and 5 volumes of methanol,

- flow rate: 1 mlperminute,
- spectrophotometer set at 297 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is notmore than 2.0 percent. 
Inject the reference solution and the. test solution.
Calculate the content of C2iH]5N3O4 in the tablets.
Storage. Store protected from moisture, at a temperature not 
exceeding 30°.
Labelling. The label states that the tablets should be dispersed 
in water immediately before use, if the tablets are dispersible.
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Dehydroacetic Acid

HgC^O^O H3C^/O^O
Vy° —*• Vr0 

o ch3 oh ch3

C8HsO4 Mol. Wt. 168.1

Dehydroacetic Acid is a tautomeric mixture of 3-acetyl,- 
6-methyl-2//-pyran-2,4(3/7)-dione and 3-acetyl-4-hydroxy- 
6-methyl-2/7-pyran-2 -one

Dehydroacetic Acid contains not less than 98.0 per cent and 
not more than 100.5 per cent of C8H8O4, calculated on the 
anhydrous basis.

Category. Pharmaceutical aid (antimicrobial preservative).

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dehydroacetic 
acid IPRS.

B. Melts at 109° to 111° (2.4.21).

Tests

Arsenic (2.3.10). Heat gently 3.3 g with 2;ml of nitric acid and 
0.5 ml of sulphuric acid in a long-necked flask until the first 
reaction has subsided, cool, add carefully and in small portions, 
15 ml of nitric acid and 6 ml of sulphuric acid,. taking care to 
avoid excessive foaming. Continue heating, adding further 
small portions of nitric acid, if necessary, until white fumes 
are evolved and the solution becomes colourless or almost 
colourless. Cool, add carefully 10 ml of water, evaporate until 
white fumes are evolved. Repeat the addition of water and 
evaporation until all the nitric acid has been removed, cool, 
dilute to 50 ml with water and add 10 ml of stannated 
hydrochloric acidAsT. The resulting solution complies with 
the limit test for arsenic (3 ppm).

Heavy metals (2,3,13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 2.0 g.

Water (2.3.43). Not more than 1.0 per cent, determined bn 
2.0g. '

Assay. Dissolve 0.5 g in 75 ml of previously neutralised ethanol 
(95 per cent), add phenolphthalein solution and titrate with 
0.1 M sodium hydroxide to a pink end-point that persists for 
not less than 30 seconds:

Ip

1 ml of O'. 1 Msodium hydroxide is equivalent to 0.01681 & 
C8H8O4.

Storage. Preserve in well closed containers.

Dehydroemetine Hydrochloride
Dehydroemetine Dihydrochloride

C29H38N2O4,2HC1 Mol. Wt. 551.6

Dehydroemetine Hydrochloride is 2,3-didehydro- 
6',7',10, 11 -tetramethoxyemetan dihydrochlofide

Dehydro emetine Hydrochloride contains not less than 
98.5 per cent and not more than 101.5 per cent of 
C39H3gN2O4,2HCl, calculated on the dried basis.

Category. Antiamoebic.

Description. A white to yellowish-white, crystalline powder.

Identification

A. When examined in the range 230 .nm to 360 nm (2.4.7), a 
0.005 per cent w/y solution in 0.1 Mhydrochloric acid shows 
an absorption maximum only at 282 nm, about 0.62.

B. Sprinkle 5 mg on the surface of a 5 per cent w/v solution of 
ammonium molybdate in sulphuric acid', a green colour 
develops.

C. It gives reaction (A) of chlorides (2.3.1).

Tests
Appearance of solution. A 5.0 per cent w/v solution is clear 
(2.4.1), and not more intensely coloured than reference solution 
YS5 or BYS6 (2.4.1).

pH (2.4.24). 3.5 to 5.0, determined in a 3.0 per cent w/v solution- 

Heavy metals (2.3.13), 1.0 g complies with the limit test for 

heavy metals, Method B (20 ppm).
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Sulpha^ ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 7.0 per cent, determined 
1 0 g by drying in an oven at 100° at a pressure not exceeding 

0.7 kPa for 4 hours.

^ssay Dissolve 0.4 g in 40 ml of anhydrous glacial acetic 
add 15 ml of mercuric acetate solution. Titrate with

01 M perchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02758 g of 
CsH^O^HCl.

Storage. Store protected from light.

Dehydroemetine Injection
Dehydroemetine Hydrochloride Injection

Dehydroemetine Injection is a sterile solution of 
Dehydroemetine Hydrochloride in Water for Injections.

Dehydroemetine Injection contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
dehydroemetine hydrochloride, C^HssNaO^HCl.

Usual strength. 30 mg per ml.

Description. A clear solution.

Identification

A. To a volume containing 30 mg of Dehydroemetine 
Hydrochloride add 1 ml of 0.05 M iodine; a yellowish-brown 
precipitate is produced.

B. To a volume containing. 15.mg of Dehydroemetine 
Hydrochloride add 1 ml of potassium mercuri-iodide solution; 
a white precipitate is produced.

Tests

Pfi(2.4,24).2.8to5.0.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To a measured volume containing 60 mg of 
dehydroemetine Hydrochloride add sufficient 0.1 M 
hydrochloric acid to produce. 100.0 ml. Dilute 5.0 ml to 
100.0 ml with 0.1 Mhydrochloric acid, mix and measure the 
absorbance ofthe resulting solution at the maximum at 282 nm 
^•4.7). Calculate the content of C29H38N;O4,2HC1 taking 123 as 
1 e specific absorbance at the maximum at 282 nm.

Storage. Store protected from light, in single dose container.

2-DEOXY-D-GLUCOSE

2-Deoxy-Z)-Glucose

OH

HO"/ \~OH

HO

QftA MolWt. 164.2

2-Deoxy-D-Glucose is 2-Deoxy Glucose.

2-Deoxy-z)-Glucose contains not less than 98.0 per cent and 
not more than 102.0 per cent of C6Hi2O5> calculated on the 
anhydrous basis.

Description. A white to off white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with 2-rZeoxy-n- 
glucose IPRS or with the reference spectrum of 2-dcoxy-/)- 
glucose;

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Specific optical rotation (2.4.22). + 44.0° to + 48.0°, determined 
in a 1.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14). .■•■■■■

Test solution. Dissolve 0.1 g of the substance ; under 
examination in water, with the aid of ultrasound, and dilute to 
5.0 ml with water.

Reference solution (a). A 2.0 per cent w/v solution of glucose 
impurity (d- glucose) IPRS in water.

Reference solution (b). Dissolve 1Q0 mg of 2-deoxy-D-glucose 
IPRS in 3.0 ml of water, with the help of cyclomixer, add 25 pl 
of reference solution (a) and dilute to 5.O.ml with, water.

Reference solution (c). A2.0 per cent w/v solution of 2-deoxy- 
D-glucose IPRS in water. Dilute 1.0 ml of the solution to 
100.0 ml with ivatex Dilute 1.0 ml ofthe solution to 10.0 ml with 
water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5pm) (Such as 
Inert sustain AQ-C18),
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Glucose impurity 
2-Dcoxy-/.)-ghicose 

Glucol impurityI 2 

Furan diol impurity3

I(37i,4S:,5S,67f)-6-(hy(iroxymethyl)tetrahydro-2//-pyran-2,3J4,5- 
tetraol (or) Dextrose anhydrous (or) D-Glucose,

2 (2R,3S,4R')-2-( hydroxymethyl)-3,4-dihydro-2//-pyran-3,4-diol,

3l-(furan-2-yI)ethane-l,2-dioL

Inject reference solution (b) and (c). The test is not valid unless 
the resolution between peaks due to glucose impurity and 
2-deoxy-o-ghicose is not less than 1.5 in the chromatogram 
obtained with reference solution (b) and the signal-to-noise 
ratio is not less than 15 in the chromatogram obtained with 
reference solution (c).

Inject reference solution (c) and the test solution. Run the 
chromatogram 10 times the retention time of the principal peak 
for test solution. The area of any peak corresponding to 
glucose impurity is not more than 10 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent), the area of any peak corresponding 
to, each of, glucol impurity, furan diol impurity and any other 
secondary impurity is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.5. per cent) and the sum of the areas of all the 
secondary peaks is not more than 20 times, the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (2.0 per cent).

Water (2.3.43). Not more than 1.0 per cent, determined on 
°.5g.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay: Determine by liquid' chromatography (2.4.14) i

Test solution. Dissolve 0.25 g of the substance under 
examination in wafer; with the aid of ultrasound, and dilute to 
50.0 ml with water.

Reference solution. A 0.5 per cent w/v solution of 2-deoxy-D- 
glucose IPRS in water.

Chromatographic system as described under Related 
substances. •.

- column temperature: 55°,
- mobile phase: water, 
- flow rate: 0.5 ml per minute, 
- refractive index detector, 
- detector cell temperature: 50°, 
- injection volume: 10 pl.

Name Relative Correction
retention time factor

0.86 -
1.0 — ■

2.03 1.3.

5,01

IP 2022

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C6Hi2O5. ;

Storage. Store protected from moisture.

2-Deoxy-Z)-Glucose Sachet

2-Deoxy-D-Glucose Sachet contains not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
2-Deoxy-D-Glucose, QJ1 |2O5-

Usual strengths. 2.34 g; 5.85 g.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 2-deoxy-d- 
glucose IPRS or with the reference spectrum of 2-deoxy-n- 
glucose.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution:

Tests

Specific optical rotation (2.4.22). + 44.0° to+48.0°, determined 
in a 1.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Mix the contents of 5 sachets and disperse a 
quantity of mixed content containing 1.0 g of 2-debxy-fe 
glucose in water, with the aid of vortex for 6 minutes, and 
dilute to 50.0 ml with water. Centrifuge at 10,000 RPM for 
10 minutes and filter.

Reference solution. A 0.002 per cent w/v solution of 2-deoxy- 
D-glucose IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such as 
InertsustainAQ-C18),

- column temperature: 55°,
- mobile phase: wafer, 

flow rate: 0.5 ml per minute,
- refractive index detector,
- detector cell temperature: 50°,
- injection volume: 10 pl.
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‘These are process impurities and are controlled in drug substances and 
no heed to control in the formulation.
i(3 jjj4S,5S,6#)-6-(hydroxymethyl)tetrahydro-27/~pyran-2,3,4,5- 
tetraoi (or) Dextrose anhydrous (or) D-Glucose,
;(2J?)3S,47f)-2-(hydroxymethyl)-3,4-dihydro-2/7-pyran-3,4-diol,  

i[-(furan-2-yl)ethane-l,2-diol.

Name~ Relative 
retention time

Correction 
factor

Glucose impurity’ 0.8 —
2-Deoxy-D-glucose 1.0 —
Glucol impurity2* 1.8 1.17
Furan diol impurity3* ■ 4.3 —

Inject the reference solution. The test is not valid unless the 
column efficiency is not less' than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 5 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than 20 times' the area of the principal peak 
in the chromatogram obtained with the reference solution (2.0 
per cent). . •. ’ ■

Other tests. Comply with the tests stated under Granules.

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g.

Seal test (only for sachets). Loosely bundle 10 sachets with a 
rubber band and submerge the bundle under water in a vacuum 
desiccator maintained at a pressure not exceeding 18 kPa for 
one minute. Examine the bundle for any fine stream of bubbles. 
Re-establish normal pressure and open the bundle. No 
penetration of water is observed in any sachet.

Assay. Determine by liquid chromatography (2.4.14).

fesr solution. Mix the contents of 5 sachets and disperse a 
quantity of mixed content containing 0.25 g of 2-deoxy-D- 
glucose in water, with the aid of vortex for 6 minutes, and 
dilute to 250.0 ml with water. Centrifuge at 10,000 RPM for 
10 minutes and filter.

Reference solution. A 0.1 per cent w/v solution of 2-deoxy-D- 
glucose IPRS in water.

Chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
filing factor is not more than 2.0 and the relative standard 
Aviation for replicate injections is not more than2.0 per cent.

DEQUALINIUM CHLORIDE

Inject the reference solution and the test solution.

Calculate the content of C6H12Os.in sachets.

Storage. Store protected horn moisture.

Dequalinium Chloride

CH3 h3c

C5G1 Li0Cl2N4 Mol. Wt, 527.7

Dequalinium Chloride is 4,4'-diamino-2,2'-dimethyi- 
N, RT-decamethylenedi(quinolinium chloride).

Dequalinium Chloride contains not less than 95.0 per cent and 
not more than 101.0 per cent of C3oH4oC12N4, calculated on the 
dried basis.

Category. Antiseptic.

Description. A creamy white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dequalinium 
chloride IPRS or with the reference spectrum of dequalinium 
chloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0008 per cent w/v solution shows absorption maxima at 240 
nm, 326 nm and 335 nm; absorbance at 240 nm, about 0.65, at 
326 nm, about 0.4 and at 335 nm, about 0.35.

C. It gives reaction (A) of chlorides (2.3.1).

Tests

Acidity or alkalinity. Shake 0.1 g for 10 minutes with 100 ml of 
carbon dioxide-free water and add 0.5 ml of bromocresol 
purple solution. Not more than 0.2 ml off?./ M hydrochloric 
acid or 0.1 M sodium hydroxide is required to change the 
colour of the solution.

Non-quaternised amines. Not more than 1.0 per cent, 
calculated as 4-aminoquinaldine, Ci0Hi0N2, on the dried basis 
and determined by the following method. Shake 1.0 g with 
45 ml of water for 5 minutes, add 5 ml of dilute nitric acid and 
shake for 10 minutes.. Filter through cotton wool. Transfer 
20.0 ml of the filtrate to a separator, add 20 ml of 1M sodium 
hydroxide, extract with two quantities, each of 50 ml, of ether, 
washing each extract in turn with the same 5 ml of water, and
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DESFERRIXAMINE MESYLATE

then extract each ether extract successively with 20 ml, 20 ml 
and 5 ml of 7 Mhydrochloric acid. Combine the acid extracts, 
dilute to 50.0 ml with 7 Mhydrochloric acid and measure the 
absorbance of the resulting solution at the maximum at about 
319 nm and 326.5 nm (2,4.7). The ratio of the absorbance at 
319 nm to that at 326.5 nm is not less than 1.0. Calculate the 
percentage ofC10H10N2 from the expression 0.387a- 0.306b, 
where a and b are the specific absorbances at about 319 nm 
and 326.5 nm respectively.

Sulphated ash (2.3.18). Not more than 0.1 per cent

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours at a pressure 
not exceeding 0.7 kPa.

Assay. Dissolve 0.5 g in a mixture of 80 ml of anhydrous glacial 
acetic acid and 20 ml of mercuric acetate solution. Titrate 
with 0.1 M perchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02638 g of 
^qKkjCW v

Desferrioxamine Mesylate
Deferoxamine Mesylate; Deferoxamine Mesilate; 
Desferrioxamine Mesilate

?H: :H to:: ■
H3C^nUCh2)5,n^^C.

0 0 N—OH ,CH3SO3H
9 H /

H2N^CH2)5^N^YN-(CH2)5/

OH O

C25H48N6O8,CH4SO3 Mol. Wt. 656.8

Desferrioxamine Mesylate is 30-amino-3,14,25-trihydroxy- 
3,9,14,20,25-pentaazatriacontane-2,10,13,21,24-pentaone 
methanesulphonate.

Desferrioxamine Mesylate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C25H48N6O8,CH4SO3, 
calculated on the anhydrous basis.

Category. Iron-chelating agent.

Description. A white or almost white powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6), 
Compare the spectrum with that obtained with desferrioxamine
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mesylate IPRS or with the reference spectrum 
desferrioxamine mesylate. If the spectra obtained sho^ 
differences, dissolve the substance under examination and 
the reference substance separately in ethanol (95 per cent) 
evaporate to dryness and record new spectra using the 
residues. . .

B. Dissolve 5 mg in 5 ml of water, add 2 ml of a 0.5 per Ce[)i 
w/v solution of tribasic sodium phosphate, mix and then 
add 0.5 ml of a 2.5 per cent w/v solution of sodiuml 7 
naphthoquinone~4-sulphonate\ a blackish brown colour is 
produced.

C. Dissolve 0.1 g in 5 ml of 2 Mhydrochloric acid and add 1 ml 
of barium chloride solution', the solution remains clear. In a 
porcelain crucible mix 0.1 g with l .g of anhydrous sodium 
carbonate, heat. and. ignite. over a Bunsen flame. Allow to 
cool, dissolve the residue in 10 ml of water by heating 
if necessary and filter; the filtrate gives reaction (A) of 
sulphates (2.3.1).

Tests

Appearance of solution. A 10.0 per cent w/v solution is not 
more opalescent than opalescence standard OS2 (2.4.1), and 
the absorbance of the solution at-about 425 nm is not more 
than 0.10 (2.4.7). .

pH (2.4.24). 3.7 to 5.5, determined in a freshly prepared 10.0 per 
cent w/y solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions immediately before use.

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase.

Reference solution (a). Dissolve 10 mg of deferoxamine 
mesilate IPRS in 10.0 ml of the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution in 
25.0 ml ofthe mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: dissolve 1.32 g of ammonium phosphate 

and 0.37 g of sodium edetate in 950 ml of water, adjusted 
to pH 2.8 with orihophosphbricacid and 55 volumes ot 
tetrahydrofuran,

- flow rate:, 2 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 ul.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks with the, relative retention time 
of about 0.8 and the principal peak is not less than 1.0.

https://nhathuocngocanh.com/



. ct reference solution (b) and the test solution. Run the 
.^pmatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 

secondary peak corresponding to deferoxamine mesilate 
;nipurity A is not more than the area of the principal peak in the 
^oniatogram obtained with reference solution (b) (4.0 per 
eent), the sum of all the secondary peaks is not more than 1.75 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (7.0 per cent). Ignore any 
peak with an area less than 0.02 times.the area of the principal 
peak in the chromatogram obtained with reference solution 
(b)(0.08 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Chlorides (2.3.12). 0.75 g complies with the limit test for 
chlorides (33.0 ppm).

Sulphates (2.3.17). 0.25 g complies with the limit test for 
sulphates (600 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 2.0 per cent, determined on 1.0 g.

Assay. Weigh 50 mg of the substance under examination in 
50.0 ml of water? To 2 ml of the solution, add 3. ml offerric 
chloride solution prepared by dissolving 6.7 g of ferric 
chloride in 100 ml of 1 per. cent y/v solution of hydrochloric 
acid and dilute to 25 ml with water. Measure the absorbance 
of the resulting solution at the maximum at about 485 nm (2.4.7). 
Calculate the content of C25H48N6Q8,CH4O3S from the 
absorbance obtained from a solution of known concentration 
$ deferoxamine mesylate IPRS.

Desferrioxamine Mesylate intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for-the removal of bacterial 
endotoxins complies with the following additional 
requirement.

Bacterial endotoxins (2.2.3). Not more than 0.025 Endotoxin 
Unit per mg of desferrioxamine.

Desferrioxamine Mesylate intended for use in the 
manufacture of parenteral preparations without a further 
appropriate sterilisation procedure complies with the 
following additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from light in a refrigerator (2° to 8°). 
Do not freeze. If the substance , is sterile, store in sterile, air- 
!lght, tamper-evident containers sealed so as to exclude micro- 
Or§anisms.

labelling. The label states where applicable, that the 
substance is sterile. :

DESFERRIXAMINE INJECTION

Desferrioxamine Injection

Desferrioxamine Mesylate Injection; Desferrioxamine 
Mesilate Injection

Desferrioxamine Injection is a sterile material consisting of 
Desferrioxamine Mesylate with or without excipients. It is filled 
in a sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Desferrioxamine Injection contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
desferrioxamine mesylate, C25H48N6Os,CH4SO3.

Usual strength. 0.5 g.

Description. A white or almost white powder; very 
hygroscopic.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following 
requirements.

Identification

A. Dissolve 40 mg of the contents of the sealed container in 
2 ml of absolute ethanol by heating on a water-bath .at 60°, 
cool in ice until the substance begins' to crystallise and 
evaporate to dryness at room temperature under a gentle 
current of nitrogen. Determine by infrared absorption 
spectrophotometry (2.4.6) on the residue. Compare the 
spectrum with that obtained with desferrioxamine mesylate 
IPRS or with the reference spectrum of desferrioxamine 
mesylate.

B. In the test for related substances, the principal peak in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution(b).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE- Prepare the solutions immediately before use.
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DESFERRIXAMINE INJECTION

Test solution. Dissolve a quantity of injection containing 
75 mg of Desferrioxamine Mesilate in the mobile phase and 
dilute to 50.0 ml with the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
25.0 ml with the mobile phase.

Reference solution (b). A 0.15 per cent w/v solution of 
desferrioxamine mesilate JPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(10 pm) (Such as Nucleosil C18),

- mobile phase: a mixture of 95 volumes of solution 
containing 0.039 per cent w/v of disodium edetate and 
0.139 per cent w/v of ammonium phosphate, adjusted 
to pH 2.8 with orthophosphoric acid and 5.5 volumes 
of tetrahydrofuran,

- flow rate: 2 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks with the relative retention time 
of about 0.8 and the principal peak is not less than 1.0.

Inject the test solution and reference solution (a). Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (4.0 per cent) and the sum of all secondary peaks is not 
more than 1.75 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (7.0 per 
cent). Ignore any peak with an area less than 0.02 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.08 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.025 Endotoxin 
Unit per mg of desferrioxamine.

Sterility (2.2.11). Complies with the test for sterility.

Assay. Dissolve a quantity of powder containing 50 mg of 
desferrioxamine mesylate in water and dilute to 50.0 ml with 
water. To 2 ml of the solution, add 3 ml of ferric chloride 
solution prepared by dissolving 6.7 g of ferric chloride in 
100 ml of 1 per cent v/v solution of hydrochloric acid, and 
dilute to 25.0 ml with water. Measure the absorbance of the 
resulting solution at the maximum at 485 nm (2.4.7). Calculate 
the content of C25H48N6O8,CH4O3S in the injection from the 
absorbance obtained from a solution of known concentration 
of desferrioxamine mesylate IP RS.

Storage. Store protected from light at a temperature not 
exceeding 30°.

^2022

Desmopressin

SCH2CH2CO-Tyr-Phe-Gln-Asn-Cys-Pro-D-Arg-Gly~N^

C45H54NJ4O12S2 Mol. Wt. 1069 ?

Desmopressin is 1 -Desamino,8-o-arginine vasopressin.

Desmopressin contains not less than 95.0 per cent and not 
more than 105.0 per cent of C46H64Nl4O12S2, calculated on the 
anhydrous and acetic acid free basis.

Category. Antidiuretic hormone.

Description. A white to off-white, fluffy powder.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a).

B. Amino acid analysis (2.2.19).

Express the content of each amino acid in moles. Calculate the 
relative proportions of the amino acids, taking 1/6 of the sum 
of the number of moles of aspartic acid, glutamic acid, proline, 
glycine, arginine and phenylalanine as equal to 1. The values 
fall within the following limits: aspartic acid: 0.90 to 1.10; 
glutamic acid: 0.90 to 1.10; proline: 0.90 to 1.10; glycine: 0.90 
to 1.10; arginine: 0.90 to 1.10; phenylalanine: 0.90 to 1.10; 
tyrosine: 0.70 to 1.05; half-cystirie: 0.30 to 1.05. Lysine, 
isoleucine and leucine are absent; not more than traces of 
other amino acids are present.

Tests

Specific optical rotation (2.4.22).-82.0° to-72.0°, determined 
in a 0.2 per cent w/v solution in 1.0 per cent v/v solution of 
glacial acetic acid, calculated on anhydrous and acetic acid 
free basis.

Related substances. Determine by liquid chromatography 
(2.4.14). . , .

Test solution. Dissolve 1 mg.of the, substance under 
examination in 2.0 ml of water.
Reference solution. Dissolve the contents of a vial of oxytocin! 
desmopressin validation mixture IPRS in 500 pl of water.

Chromatographic system
- a stainless steel column 12 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 gm),
- mobile phase: A., a 0.067 Mphosphate buffer solution 

pH7.0,
B. a mixture of equal volumes ot 

acetonitrile and mobile phase A,
- a gradient programme using the conditions given below,
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flow rate: 1.5 ml per minute, 
spectrophotometer set at 220 nm, 
injection volume: 50 pl.

Time Mobile phase A Mobile phase B
; (in min.) (per cent v/v), (per cent v/v)

0 76 24
76 24

18 58 42
35 48 52
40 76 24
45 76 24

The retention time of Desmopressin peak is about 16 minutes 
and bf oxytocin peak is about 17 minutes.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to desmopressin and 
oxytoxin is not less than 1.5.
Inject the test solution, the area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.5 per cent. Ignore any peak with an 
area less than 0.05 per cent, calculated by area normalization.
Acetic acid. 3.0 to 8.0 percent
Determine by liquid chromatography (2,4.14).
Solvent mixture, 5 volumes of mobile phase B and 95 volumes 
of mobile phase A.
Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.
Reference solution. A 0.01 per cent w/v solution of glacial 
acetic acid in the solvent mixture.
Chromatographic system

- a stainless steel column .25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 50°,
- mobile phase: A. dilute 0.7 ml of orthophosphoric acid 

to 1000 ml with water, adjusted to pH 3.0 with sodium
.. hydroxide solution,

B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 95 ■ ' 5 ‘
5 95 5
10 50 50
20 50 50
22 95 5
30 95 ■ ' 5

The retention time of the peak corresponding to acetic acid is 
about 3 to 4 minutes.

Inject the reference solution and the test solution.

Calculate the content of acetic acid in the peptide.

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.02 g.

Assay. Determine by liquid chromatography (2.4.14), as 
described under test for Related substances with the following 
modifications.

Reference solution. A 0.05 per cent w/v solution of 
desmopressin IPRS in water.

Chromatographic system
- mobile phase: a mixture of 40 volumes of mobile phase B 

and 60 volumes of mobile phase A,
- flow rate: 2 ml per minute,

The retention time of desmopressin is about 5 minutes.

Calculate the content of C^wNuOnSa.

Desmopressin intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirements.

Bacterial endotoxins (2.2.3). Not more than 500 Endotoxin 
Units per mg of desmopressin.

Storage. Store protected from light and moisture at a 
temperature of 2° to 8°. If the substance is sterile, store in a 
sterile, airtight, tamper-proof container.

Labelling. The label states: the mass of peptide per container; 
where applicable, that the substance is suitable for use in the 
manufacture of parenteral preparations.

Desmopressin Intranasal Solution
Desmopressin Intranasal Solution is a solution of 
Desmopressin containing suitable buffering agents and 
preservatives.

Desmopressin Intranasal Solution contains not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of the desmopressin, C46H64Ni4OJ2S2.

Usual strength. 10 pg per ml.

Description. A colourless solution.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution.
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Tests

pH (2.4.24). 3.5 to 5.5.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a volume of the intranasal solution in 
water to produce a final concentration of0.0025 per cent w/v 
of the peptide.

Reference solution. Dissolve the contents of a vial of oxytocin/ 
desmopressin validation mixture IPRS in 10 ml of water.

Chromatographic system
- a stainless steel column 12 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. 0.067 M mixed phosphate buffer 

pH 7.0, ■
B. a mixture of 10 volumes of acetonitrile 

and 10 volumes of mobile phase A,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 200 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 76 24
4 76 24
18 58 42
35 48 52
40 76 . . . 24
50 76 . 24

The retention time of desmopressin peak is about 16 minutes 
and of oxytocin is about 17 minutes.

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is not less than 1.5 
and the peak due to desmopressin is clearly separated from 
the peak due to the antimicrobial preservative stated on the 
label.

Inj ect the test solution. The area of any secondary peak is not 
more than 4.0 per cent and the sum of areas of all the secondary 
peaks is not more, than 5.0 per cent. Ignore any peak with an. 
area less than 0.3 per cent, calculated by area normalisation/

Other tests. Comply with the tests stated under Nasal 
Preparations.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the intranasal solution in 
water to give a final concentration of 0.0025 per cent w/v of 
the peptide.

Reference solution (a). A. 0.0025 per cent w/y solution of 
desmopressin IPRS inwater.

IP 2022.

Reference solution (b). Dissolve the contents of a vial of 
oxytocin/desmopressin validation mixture IPRS in 1.0 m] of 
water.

Chromatographic system
- a stainless steel column 12 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 20 volumes of acetonitriie 

and 80 volumes of 0.067 M mixed phosphate buffo 
pH 7.0,

- flow rate: 2 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 200 pl.

The retention time of desmopressin peak is about 5 minutes

Inject reference solution (b). The test .is not valid unless the 
resolution between the two principal peaks is not less than 1.5 
and the peak due to desmopressin is. clearly separated from 
the peak due to the antimicrobial preservative stated on the 
label.

Inject the reference solution and the test solution.

Calculate the content of C46H64N]4Oi2S2 in the intranasal 
solution.

Storage. Store protected from light, at a temperature of 2° to 
8°. ■ ......

Desogestrel

C22H30O Mol. Wt. 310.5

Desogestrel is 18,19-Dinorpregn^4-en-20-yn-17-ol,13-ethyH 1- 
methylene-,( 17 a).

Desogestrel contains not less than 98.0 per cent and not more 
than 102.0 per cent of C22H30O, calculated on the dried basis.

Category . Steroidal hormone.

Description. A white or almost-white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with desogestrel 
IPRS or with the reference spectrum of desogestrel.
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DESOGESTREL

n -InThe Assay, the principal, peak in the chromatogram 
' jned with the test solution corresponds to the peak in the 

.^matogram obtained with reference solution (d).

Tests
Snecificoptical rotation (2.4.22). + 53.0° to + 57.0°, determined 
in a 1 *0 Per cent w/”v soluti°n *n ethanol.

Related substances. Determine by liquid chromatography 
(2.4.W).
Solvent mixture. Equal volumes of acetonitrile and. water

Test solution. Dissolve 40 mg of the substance under 
^amination in 50 ml of acetonitrile and dilute to 100.0 ml with 
w/er-
Reference solution (a). Dissolve 4 mg, each of, desogestrel 
related compound A IPRS and desogestrel related compound 
D IPRS in 50 ml of acetonitrile, and dilute to 100.0 ml with 
water.

Reference solution (b). Dissolve 40 mg of desogestrel IPRS 
in 50 ml of acetonitrile, add 1.0 ml of reference solution (a) 
anddiluteto 100.0ml with water.

Reference solution (c). Dissolve 4 mg, each of, desogestrel 
IPRS, desogestrel,related compound B IPRS and desogestrel 
related compound C IPRS and 8 mg, each of, desogestrel 
related compound A IPRS and desogestrel related compound 
DIPRS in 50 ml of acetonitrile I dilute to 100.0 ml with water. 
Dilute 1.0 ml ofthe solution to 100.0 ml with the solvent mixture.

Reference solution (d). Dissolve 40 mg of desogestrel IPRS 
in 50 ml of acetonitrile and dilute to 100.0 ml with water.

Chromatographic system .
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),'
- column temperature: 50°,
- mobile phase: a mixture of 73 volumes .of acetonitrile 

and 27 volumes of water,
- flow rate: 1 ml per minute,
- - spectrophotometer set at 205 nm,
- injectionvolume:,15pl.

IT Ethyl-3-hydroxy-11 -methyl ene-18,19-dinor-17 a-pregn-4-en -20-

Name Relative
retention time

Desogestrel related compound B1 0.16
Desogestrel related compound C2 0.19
H-Methylene lynestrenol3 0.71
Desogestrel related compound A4 0.96
Desogestrel 1.0
Desogestrel related compound Ds 1.06

213-Ethyl-11-methylene-18,19-dinor-17a-pregn-4-en-20-yn-17-01-3- 
one,

311-Methylene-19-nor-17a-pregn-4-en-20-yn-17-ol,
413-Ethyl-11 -methylene-18,19-dinor-5a, 17a-pregn-3-en-20-yn-17- 
ol,

513-Ethyl-11 -methylenegon-4-en-17-one.

Inject reference solution (b) and (c). The test is not valid unless 
the resolution between the peaks due to desogestrel and 
desogestrel related compound A is not less than 1.3, the peak 
to valley ratio between the peaks due to desogestrel and 
desogestrel related compound D is not less than 2.0 in the 
chromatogram obtained with reference solution (b) and the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent, for all peaks in the chromatogram obtained 
with reference solution (c).

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to desogestrel related compound B and 
desogestrel related compound C, each of, is not more than thd 
area of the corresponding peaks in the chromatogram obtained 
with reference solution (c) (0.1 per cent), the area of any peak 
corresponding to desogestrel related compound A and 
desogestrel related compound D, each of, is not more than the 
area ofthe corresponding peaks in the chromatogram obtained 
with reference solution (c) (0.2 per cent), the area of any peak 
corresponding to 11-methylene lynestrenol is not more than 
twice the area of desogestrel peak in the chromatogram 
obtained with reference solution (c) (0.2 per cent), the area bf 
any other secondary peak is not more than the area of the 
desogestrel peak in the chromatogram obtained with reference 
solution (c) (0.1 per cent) and the sum of areas of all the 
secondary peaks is not more than 5 times the area of the 
desogestrel peak in the chromatogram obtained with reference 
solution (c) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times, the area of the desogestrel peak in the 
chromatogram obtained with reference solution (c) (0.05 per 
cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent. Dry under 
vacuum at a pressure not exceeding 15 mm of mercury.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject reference solution‘(b) and (d). The test is not valid 
unless-the resolution between the peaks due to desogestrel 
and desogestrel related compound A is not less than 1.3, the 
peak-to-valley ratio between the peaks due to desogestrel 
and desogestrel related compound D is not less than 2.0 in the 
chromatogram obtained with reference solution (b), the tailing 
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DESOGESTREL AND ETHINYL ESTRADIOL TABLETS

factor is not more than 2.0 and the relative standard deviation 
for replicate injections is not more than 1.0 per cent in the 
chromatogram obtained with reference solution (d).

Inject reference solution (d) and the test solution.

Calculate the content of the C22H30O.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Desogestrel and Ethinyl Estradiol 
Tablets
Desogestrel and Ethinyl Estradiol Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of desogestrel, C22H30O and ethinyl estradiol, 
C20H24O2.

Usual strengths. Desogestrel, 0.025 mg and Ethinyl Estradiol, 
0.04 mg; Desogestrel, 0.1 mg and Ethinyl Estradiol, 0.03 mg; 
Desogestrel, 0.125 mg and Ethinyl Estradiol, 0.03 mg.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks in the 
chromatogram obtained with reference solution (c). -

Tests . .

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 500 ml of .0.05 per cent w/v solution of sodium lauryl 
sulphate, .... ......
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and centrifuge'.;J

Determine by liquid chromatography (2.4.14).

Test solution. Use the clear supernatant liquid.

Reference solution (a). A 0.025 per cent w/v solution of 
desogestrel IPRS in methanol. Dilute 1.0 ml of the solution to 
50.0 ml with the dissolution medium.

Reference solution (b). A 0.025 per cent w/v solution of ethinyl 
estradiol IPRS in methanol. Dilute 1.0 ml of the solution to 
50.0 ml with the dissolution medium.

Reference solution (c). Dilute a suitable volume of reference 
solution (a) and reference solution (b) with dissolution medium 
to obtain a solution having similar concentration to the test 
solution. .: , , ;

Chromatographic system
- •■a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl groups bonded to porous silica (5 pm),

2022 "

- mobile phase: a mixture of 50 volumes of a buff 
solution prepared by dissolving 2.72 g of monob^ 

potassium phosphate in 1000 ml of water, adjusted (Q 
pH 6.0 with 2M sodium hydroxide and 50 volumes of 
acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer, set at 210 nm for desogestrel and 

fluorescence detector excitation at 285 nm and emission 
at 310 nm for ethinyl estradiol,

- injection volume: 200 pl.

The relative retention time with reference to desogestrel fc. 
ethinyl estradiol is about 0.2.

Inject reference solution (c). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 3.0 per cent for both the peaks.

Inject reference solution (c) and the test solution.

Calculate the contents ofC22H30O and C20H24O2, in the medium.

Q. Not less than 80 per cent of the stated amounts of C22H30O 
and C2qH24O2.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Disperse one intact tablet in the solvent mixture, 
with the aid of mechanical shaker for 30 minutes and dilute to 
25.0 ml with the solvent mixture. Dilute a suitable volume of 
the solution to obtain a solution containing 0.00005 percent 
w/v of Desogestrel;

Inject reference solution (c) and the test solution.

Calculate the contents of C22H30O and C2oH2402 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of acetonitrile and water.

Test solution. Disperse 10 intact tablets in 60 ml of the solvent 
mixture, with the aid of mechanical shaker for 3 0 minutes, and 
dilute to 100.0 with the solvent mixture, centrifuge and dilute 
clear supernatant liquid with the solvent mixture to obtain a 
solution containing 0.00005 per cent w/v of desogestrel.

Reference solution (a). A 0.025. per cent w/v solution of 
desogestrel IPRS in methanol.
Reference solution (b). A 0.03 per cent w/v solution of ethinyl 
estradiol IPRS in methanol.

Reference solution (c). Dilute a suitable volume of reference 
solution (a) and reference solution (b) with the solvent mixture 
to obtain a solution having similar concentration to the test 
solution.
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(j$e chromatographic system as described under Dissolution.

•ctieference solution (c). The test is not valid unless the 
factor is not more than 2.0 per cent and relative standard 

deviation for replicate injections is not more than 2.0 per cent 
for both the peaks.

Inject reference solution (c) and the test solution.

Calculate the content of C22H30O and C20H24O2 in the tablets, 

garage. Store protected from moisture, at a temperature not 
exceeding 30°.

Desoxycortone Acetate
Desoxycorticp sterone Acetate; Deoxycorticosterone 
Acetate; Deoxycortone Acetate

Desoxycortone Acetate contains not less than 96.0 per cent 
and not more than 104.0 per cent of C23H32O4, calculated on 
the dried basis.

Category. Adrenocortical steroid.

Description. A white or creamy-white, crystalline powder.

Identification

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, D and E may be omitted if tests A and C are carried 
out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with desoxycortone 
acetate IPRS or with the reference spectrum of desoxycortone 
acetate.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0-001 per cent w/v solution in ethanol (95 per cent) shows an 
absorption maximum at 240 nm; absorbance at 240 nm, 0.43 to 
0.46. ■. -:

C- Determine by thin-layer chromatography (2.4.17), coating 
foe plate with silica gel G.

Solvent mixture. 90 volumes of acetone and 10 volumes of 
^-propanediol.

Mobile phase. A mixture of equal volumes of cyclohexane 
and light petroleum (40° to 60°).

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture.

Reference solution (a). Dissolve 25 mg of desoxycortone 
acetate IPRS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the liquid to ascend to the top, remove 
the plate from the tank and allow the solvents to evaporate. 
Use within 2 hours, with the flow of the mobile phase in the 
direction in which the aforementioned treatment was done.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot.

D. Dissolve 40 mg in 1 ml of methanol, warm and add 1 ml of 
alkaline cupritartrate solution', a red precipitate is formed.

E. Dissolve 5 mg in 0.5 ml of methanol, add 0.5 ml of 
ammpniacal silver nitrate solution", a black precipitate is 
slowly produced in the cold but is rapidly produced on 
warming.

Tests

Specific optical rotation (2.4.22).+171.0° to +179.0°, determined 
in a 1.0 per cent w/v solution in dioxan.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 10 ml with the 
mobile phase.

Reference solution (a). Dissolve 2 mg of desoxycortone 
acetate IPRS and 2 mg of betamethasone 17-valerate IPRS in 
the mobile phase and dilute to 200 ml with the mobile phase.

Reference solution (b). Dilute 1 ml of the test solution to 
200 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
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- mobile phase: a mixture of350 ml of water and 600 ml of 
acetonitrile,, allowed to equilibrate, diluted to 1000 ml 
with water and mixed again,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl

Equilibrate the column with the mobile phase for about 
30 minutes.

Inject reference solution (a). The retention times are: 
betamethasone 17-valerate, about 7.5 minutes and 
desoxycortone acetate about 9.5 minutes. The test is not valid 
unless the resolution between the peaks corresponding to 
betamethasone 17-valerate and desoxycortone acetate is at 
least 4.5, If necessary, adjust the concentration of acetonitrile 
in the mobile phase.

Inject reference solution (b) and the test solution. Continue 
the chromatography for three times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the sum of the areas of all the peaks other than the 
principal peak is not greater than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent). Ignore any peak with an area less than 0.1 times 
that of the principal peak in the chromatogram obtained with 
reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.1 g in sufficient ethanol to produce 
100.0 ml. Dilute 2.0 ml of the solution to 100.0 ml with ethanol 
and mix. Measure the absorbance of the resulting solution at 
the maximum at 240 nm (2.4.7). Calculate the content of C23H32O4 
taking 450 as the specific absorbance at 240 nm.

Storage. Store protected from light.

Desoxycortone Acetate Injection
Desoxycorticosterone Acetate Injection; Deoxycortone 
Acetate Injection

Desoxycortone Acetate Injection is a sterile solution of 
Desoxycortone, Acetate in Ethyl Oleate or other suitable ester, 
in a suitable fixed oil, or in any mixture of these. It may contain 
suitable alcohols.

Desoxycortone Acetate Injection contains not less than 
90.0 per cent and not more than 115.0 per cent of the stated 
amount of desoxycortone acetate, C23H32O4."

Usual strength. 5 mg per ml.
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Identification

Determine by thin-layer chromatography (2.4.17), coating 
plate with silica gel G.

Mobile phase. A mixture of 70 volumes of n-heptane and 
3 0 volumes of acetone.

Test solution. Dilute the injection with carbon tetrachloride 
to give a solution containing 0.25 per cent w/v Of* 
Desoxycortone Acetate.

Reference solution. A 0.25 per cent w/v solution of 
desoxycortone acetate IPRS in carbon tetrachloride.

Apply to the plate 1 pl of each solution. After development 
dry the plate in air until the odour of solvent is no longer 
detectable, spray with ethanolic sulphuric acid (10 percent 
v/v), heat at 105° for 30 minutes and examine under ultraviolet 
light at 365 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution. Ignore 
any spots due to the vehicle.

Tests

Bacterial endotoxins (2.2.3). Not more than 71.4 Endotoxin 
Units per mg of desoxycortone acetate..

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To a measured volume containing 10 mg of 
Desoxycortone Acetate add sufficient ethanol to produce 
100.0 ml. Dilute .10.0 ml ofthe solution to 100.0 ml with ethano! 
and mix. Measure the absorbance of the resulting. solution 
(2.4.7) at the maximum at about 240 nm. Calculate the content 
ofC23H32O4 taking 450 as the specific absorbance at240nm.

Storage. Store protected from light.

Labelling. The label states (1) the composition ofthe solvent; 
(2) that it is meant for intramuscular injection only; (3) that 
any sediment should be dissolved by warming before use.

Dexamethasone

C22H29FO5 Mol.Wt.392.5

Dexamethasone is 9a-fluoro-l ip,17a,21-trihydroxy-16a- 
methyl-1,4-pregnadiene-3,20-dione.
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gexamethasone contains not less than 96.0 per cent and not 
fjjQfe than 104.0 per cent of C22H29FO5, calculated on the dried 

basis
Category* Adrenocortical steroid (anti-inflammatory).

pescriptit*11- White or almost white crystals or a crystalline 
powder.

Identification

Test A may omitted if tests B, C and D are carried out Tests
Qand D may be omitted if tests A and B are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dexamethasone 
JPRS or with the reference spectrum of dexamethasone.

B. Determine by thin-layer chromatography (2,4.17), coating 
the plate with a suitable silica gel containing a fluorescent 
indicator with an optimal intensity at about 254 nm.

Solvent mixture. 9 volumes of chloroform and 1 volume of 
methanol.

Mobile phase. A mixture of 85 volumes of ether, 10 volumes of 
toluene and 5 volumes of 1-butanol saturated with water.

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture.

Reference solution (a). A 0.25 per cent w/v solution of 
dexamethasone IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.125 per cent 
w/v each of the substance under examination and 
dexamethasone IPRS in the solvent mixture.

Reference solution (c). A solution containing 0.125 per cent 
w/v each of dexamethasone IPRS and betamethasone IPRS 
in the solvent mixture.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air, spray with ethanolic sulphuric acid 
(20per cent v/v), heat at 120° for 10 minutes or until spots 
appear, allow to cool and examine in daylight and under 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution is similar in 
colour in day-light, fluorescence under ultraviolet light at 
365 nm, in position and size to that in the chromatogram 
obtained with reference solution (a) and the chromatogram 
obtained with, reference solution (b) shows only one spot. 
The test is not valid unless the chromatogram-obtained with 
reference solution (c) shows two spots that are close to one 
another but separated.

C. Place 2 ml of a 0.01 per cent w/v solution in ethanol in a 
stoppered tube,;add 10 ml ofphenylhydrazine-sulphuric acid 
solution, mix, place in a water-bath at 60° for 20 minutes and 
cool immediately. Absorbance of the resulting solution at the 
maximum at about419 nm, not less than 0.4 (fLA.T). , .

D. To 2 ml of sulphuric acid add 2 mg and shake to dissolve; 
a faint reddish brown colour is produced within 5 minutes. 
Add 10 ml of water and mix; the colour is discharged.

Tests

Specific optical rotation (2.4.22). + 75.0° to+ 80.0°, determined 
in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v 
solution in ethanol (95 per cent) at the maximum at about 
240 nm,0.38 to0.41.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. To 25 mg of the substance under examination 
add 1.5 ml ofacetonitrile and 5 ml of mobile phase A. Mix with 
the aid of ultrasonic bath until the solids are completely 
dissolved and add sufficient of mobile phase A to produce 
10 ml and mix well.

Reference solution (a). Dissolve 2 mg of dexamethasone IPRS 
and 2 mg of methylprednisolone IPRS in sufficient of mobile 
phase A to produce 100 ml.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 45°,
- mobile phase: A. 25 volumes of acetonitrile and 

70 volumes of water mixed, allowed to equilibrate and 
adjusted to 100 volumes with water and mixed,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 100 0
15 100 0

40 0 100
41 100 0

Equilibrate the column for at least 30 minutes with mobile 
phase B and then with mobile phase A for 5 minutes. For 
subsequent-operations-use the conditions described from 
40 to 46 minutes.

Inject reference solution (a). The retention times are; 
methylprednisolone about 11.5 minutes, and dexamethasone 
about 13 minutes. The test is not valid unless the resolution 
between the peaks corresponding to.methylprednisolone and 
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dexamethasone is at least 2.8; if necessary, adjust the 
concentration of acetonitrile in mobile phase A. -

Inject mobile phase A as the blank, the test solution and 
reference solution (b). Record the chromatogram of the test 
solution for twice the retention time of the principal peak. In 
the chromatogram obtained with the test solution, the area of 
any peak other than the principal peak, is not greater than 
0.5 times the area of the principal peak in the. chromatogram 
obtained with reference solution (b) (0.5 per cent); the sum of 
the areas of all the peaks other than the principal peak, is not 
greater than the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (1 per cent). Ignore any 
peak due to the blank and any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° at apressure not exceeding 
0.7 kPa for 3 hours.

Assay. Dissolve 0.1 g in sufficient ethanol to produce 
100.0 ml and mix. Dilute 2.0 ml ofthe solution to 100.0 ml with 
ethanol and mix well. Determine the absorbance ofthe resulting 
solution (2.4.7) at the maximum at about 238 nm. Calculate the 
content of C22H29FO5 taking 394 as the specific absorbance at 
238 nm.

Storage. Store protected from light.

Dexamethasone Tablets
Dexamethasone Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent ofthe stated amount of 
dexamethasone, C22H29FO5.

Usual strength. 0.5 mg.

Identification

Shake a quantity of the powdered tablets containing 20 mg of 
Dexamethasone with 50 ml of chloroform for 30 minutes, filter 
and evaporate the filtrate to dryness at 105° for 2 hours. The 
residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2,4.6). 
Compare the spectrum with that obtained with dexamethasone 
IPRS or with the reference spectrum of dexamethasone.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. To 2 ml of sulphuric acid add 2 mg arid shake to dissolve; 
a faint reddish brown colour is produced within 5 minutes. 
Add 10 ml of water and mix; the colour is discharged.

Ip2022

Tests

Related substances. Determine by liquid chromatogranh 
(2.4.14). '

Test solution. To a weighed quantity of the tablets contain^ 
2.5 mg of Dexamethasone add 10 ml of acetonitrile, mix with 
the aid of ultrasound and filter through a 0.45 pm filter. Dilute 
4 ml of the filtrate to 10 ml with water.

Reference solution (a). Dilute 1.0 ml ofthe test solution to 
100.0 ml with mobile phase A.

Reference solution (b). Dissolve 2 mg of dexamethasone IPR$ 
and 2 mg of methylprednisolone IPRS in mobile phase A and 
dilute to 100.0 ml with the same solvent
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- column temperature. 45°,
- mobile phase: A. 15 per cent v/v of acetonitrile,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 2.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 100 0
15 100 0
40 , 0 ■ 100
41 100 0

Inject reference solution (b). When the chromatograms are 
recorded, the retention times are; methylprednisolone about 
13 minutes, and dexamethasone about 16 minutes. The test is 
not valid unless the resolution between the peaks 
corresponding to methylprednisolone and dexamethasone is 
at least 2.8; if necessary, adjust the concentration of acetonitrile 
in mobile phase A,
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not greater than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent); the sum of the areas of all secondary 
peaks is not greater than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.0 pet 
cent). Ignore any peak due to mobile phase A and any peak 
with an area less than 0.05 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) 
(0.05 per cent).
Uniformity of content. Complies with the test stated under 
Tablets.
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. rilutioh. To one tablet, add sufficient methanol (50 per 
' to produce a so^ut’on containing 0.0025 per cent w/v of 
^^ethasonc, shake for 10 minutes and filter through glass- 

fibrefilter.
Terence solution. Asolution containing 0.0025 per cent w/v 
Jfl&amethQsone *n met^an(}l (50per cent).

Use chromatographic system as described under Assay. 

Canulate the content of C22H29FO5 in the tablet.

Other* tests. Comply with the tests stated under Tablets.

Assay- Determine by liquid chromatography (2.4.14), protected 
from light.
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing about 2.5 mg of Dexamethasone add 
20.0 ml of methanol (50 per cent), shake for 20 minutes and 
filter through a glass-fibre filter paper (Such as Whatman 
GF/C).
Reference solution. A solution containing 0.0125 per cent w/v 
A dexamethasone IPRS in methanol (50per cent).

Chromatographic system
- a stainless steel column 20 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as (Spherisorb ODS 1),

- mobile phase: a mixture of 53 volumes of water and 
. 47 volumes of methanol,

- flow rate: 1.4 ml per minute,
- spectrophotometer set at 238 nm,
- injection volume: 20 pl. .

Inject the reference solution and the test solution.

Calculate the content of C22H29FO5 in the tablets.

Storage. Store protected from light. ;

DEXAMETHASONE SODIUM PHOSPHATE

Dexamethasone Sodium Phosphate contains not less than 
97.0 per cent and not more than 103.0 per cent of C22H28FNa2O8P, 
calculated on the anhydrous, and ethanol-free or solvent-free 
basis.

Category. Adrenocortical steroid (anti-inflammatory).

Description. A white or slightly yellow, crystalline powder; 
very hygroscopic. It shows polymorphism (2.5.11).

Identification

Test A may be omitted if tests B, C and D are carried out. 
Tests B andD may be omitted if Tests A and Care carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dexamethasone 
sodium phosphate IPRS or with the reference spectrum of 
dexamethasone sodium phosphate.

B. Dissolve 10 mg in 5 ml of water and dilute to 100 ml with 
ethanol. To 2 ml of the resulting solution in a glass-stoppered 
tube add 10 ml of phenylhydrazine- sulphuric acid solution, 
mix, heat in a water-bath at 60° for 20 minutes and cool 
immediately. Absorbance of the resulting solution at the 
maximum at about 419 nm, not less than 0.20 (2.4.7).

C. In the test for Related substances, the principal peak in the 
chromatogram obtained with reference solution (b) 
corresponds to the peak in the chromatogram obtained with 
reference solution (c).

D. Heat gently 40 mg with 2 ml of sulphuric acid until white 
fumes are evolved, add nitric acid dropwise until oxidation is 
complete and cool. Add 2 ml of water, heat until white fumes 
are evolved again, cool, add 10 ml of water and neutralise to 
litmus paper with 5 M ammonia. The solution gives reaction 
(A) of sodium salts and reaction (B) of phosphates (2.3.1).

Tests

Dexamethasone Sodium Phosphate

C22H28FNa2OsP Mol. Wt. 516.4

dexamethasone Sodium Phosphate is disodium 9a-fluoro- 
3,17 a-dihydroxy-16a-methyl-3,20-dioxo-1,4-pregnadien-21 - 
phosphate.

pH (2.4.24). 7.5 to 9.5, determined in a 1.0 per cent w/v solution.

Specific optical rotation (2.4.22). +75.0° to +83.0°, determined 
in a 1.0 per cent w/v solution.

Inorganic phosphates. Not more than 0.5 per cent, calculated 
as PO4, determined by the following method. Weigh 25 mg, 
dissolve in 10 ml of water, add 4 ml of dilute sulphuric acid, 
1 ml of ammonium molybdate solution and 2 ml of 
methylaminophenol with sulphite solution and allow to stand 
for 15 minutes. Add sufficient water to produce 
25.0 ml, allow to stand for further 15 minutes and measure the 
absorbance ofthe resulting solution at the maximum at 730 nm 
(2.4.7). Calculate the content of phosphate from a calibration 
curve prepared by treating suitable aliquots of a 0.00143 per 
cent w/v solution of potassium dihydrogen phosphate in a 
similar manner.
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Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 10 ml with the 
mobile phase.

Reference solution (a). Dissolve 2 mg of dexamethasone 
sodium phosphate IPRS and 2 mg of betamethasone sodium 
phosphate IPRS in the mobile phase and dilute to 100.0 ml 
with the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (c). A 0.0025 per cent w/v solution of 
dexamethasone sodium phosphate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 1.360 g of potassium 

dihydrogen phosphate and 0.60 g of hexylamine allowed 
to stand for 10 minutes and then dissolved in 182.5 ml of 
water and 67.5 ml of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Equilibrate the column with the mobile phase for about 
45 minutes.

The retention times of betamethasone sodium phosphate is 
about 12.5 minutes and dexamethasone sodium phosphate is 
about 14 minutes.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to betamethasone 
sodium phosphate and dexamethasone sodium phosphate is 
at least 2.2. If necessary, adjust the concentration of acetonitrile 
or increase the concentration of water in the mobile phase.

Inject reference solution (b) and the test solution. Run the 
chromatogram for twice the retention time of the principal 
peak for the test solution, the area of any peak other than the 
principal peak, is not greater than half the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 percent); the sum of the areas of all such peaks is not 
greater than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). Ignore any 
peak with an area less than 0.05 times that of the principal 
peak in the chromatogram obtained with reference solution 
(b).

Ethanol. Not more than 8.0 per cent w/w, determined by gas 
chromatography (2.4.13)................... ...................

Internal Standard. A 1.0 per cent v/v solution of 1-propanol 
in water. . • ; - 

Test solution: A 10.0 per cent w/v solution of the substa 
under examination in the internal standard solution. **

Reference solution. A solution containing 1.0 per cent w/y 
ethanol in the internal standard solution.

Chromatographic system.
- a capillary column 30 m x 0.25 mm padked with 6 0 pe- 

cent polycyanopropylphenyl siloxane and 94.0 perce^ 
of polydimethyl siloxane (1.4 pm) (Such as DB-624)

- temperature:
column 50° for 2 minutes, 50° to 240° @ 20° per 
and hold at 240° for 2 minutes,

- inlet port at 250° and detector at 280°,
- flow rate: 0.5 ml per minute, using nitrogen as carrier 

gas,
— • flame ionization detector,
- split ratio: 25:1.

Inject 1 pl of each solution.

The resolution between the peaks due to ethanol and 
1-propanol is not less than 2.0. The test is not valid unless the 
relative standard deviation of peak area ratio of ethanol and 
internal standard from replicate injections of reference solution 
is not more than 2.0 per cent.

Calculate the percentage w/w of ethanol assuming the weight 
per ml at 25°to be 0.787 g.

Total ethanol and water. Determine the content ofwater (2.3.431. 
using 0.2 g. Not more than 16.0 per cent w/w, calculated from 
the sum of the percentage of ethanol determined by the method 
described above and the percentage of water.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 30 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml of the solution to 50.0 ml with the 
mobile phase.

Reference solution(a). Dissolve 2 mg each of dexamethasone 
IPRS (dexamethasone sodium phosphate impurity A) and 
dexamethasone sodium phosphate IPRS in 2 ml ot 
tetrahydrojuran, then dilute to 100.0 ml with the mobile phase. 
Dilute 5.0 ml of the solution to 50.0 ml with the mobile phase.

Reference solution (b). A 0.006 per cent w/v solution ol 
dexamethasone sodium phosphate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous smc3 
(7 pm), _

- mobile phase: mix 520 ml of water with 2 ml o 
orthophosphoric acid, adj usted to pH 2.6 with sodw^ 
hydroxide. Mix this solution, with 36 ml ot 

tetrahydrofuran and 364 ml of methanol,
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/flow rate: 1.5 ml per minute,
■ spectrophotometer set at 254 nm, 

-injection volume: 20 pl.

^.pplative retention time with reference to dexamethasone 
^iurn phosphate (retention time: about 8 minutes) for 
^gethasone sodium phosphate impurity A is about 2.0.

^^ireference solution (a). The test is not valid unless the 
resolution between the peaks due to dexamethasone sodium 
Epilate and dexamethasone sodium phosphate impurity A 
is not less than 6.0.

|njeckreference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak.

Calculate the content of C22H28FNa2O8R 

Storage. Store protected from light.

Dexamethasone Injection
Dexamethasone Sodium Phosphate Injection

Dexamethasone Injection is a sterile solution of 
Dexamethasone Sodium Phosphate in Water for Injections.

Dexamethasone Injection contains not less than'95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
dexamethasone phosphate, C22H30FO8P.

Usual strength. The equivalent of 4 mg of dexamethasone 
phosphate per ml. (4.4 mg of dexamethasone sodium 
phosphate is approximately equivalent to 4rmg of 
dexamethasone phosphate).

Description. A clear solution..

Identification

In the assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak due to 
dexamethasone: sodium phosphate in the chromatogram 
obtained with the reference solution (a).

Tests

pH(2.4.24).7.0to8.5.

free dexamethasone. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a volume of the injection with the mobile 
phase to produce a solution containing the equivalent of 
(*■25 per cent w/v of dexamethasone phosphate.

Reference solution (a). A 0.00125 per cent w/v solution of 
dexamethasone IPRS in the mobile phase.

Reference solution (b). A solution containing 0.25 per cent 
w/v of dexamethasone sodium phosphate IPRS, 0.01 per cent 
w/v of propyl hydroxybenzbate and 0.001 per cent w/v of 
dexamethasone IPRS in the mobile phase.

Reference solution (c). A solution containing 0.01 per cent 
w/v of propyl hydroxybenzoate in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecyl si lane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- mobile phase: a mixture of 1.360 g of potassium 
dihydrogen phosphate and 0.60 g of hexylamine allowed 
to stand for 10 minutes and then dissolved.in 182.5 ml of 
water and 67.5 ml of acetonitrile, mixed and filtered,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injectionvolume:20pl. ..

Equilibrate the column with the mobile phase, for about 
45 minutes:

Inject reference solution (b). The test is not valid unless the 
peak corresponding to dexamethasone is completely separated 
from the peaks due to dexamethasone sodium phosphate and 
propyl hydroxybenzoate. If necessary, adjust the concentration 
of acetonitrile or increase the concentration of water in the 
mobile phase.

Inject the test solution and reference solution (a). Continue 
the chromatography for twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of the peak corresponding to dexamethasone is not greater 
than that of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 percent).

Bacterial endotoxins (2.2.3). Not more than 31.3 Endotoxin 
Units per mg of dexamethasone phosphate.

Other tests. Comply with the tests stated, under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a measured volume of the injection 
containing about 8 mg of dexamethasone phosphate to 
100.0 ml with the mobile phase and mix.'

Reference solution (a). A 0.008 per cent w/v solution of 
dexamethasone sodium phosphate IPRS in the mobile phase.

Reference solution (b).A. solution containing 0.002 per cent 
w/v each of dexamethasone sodium phosphate IPRS and 
betamethasone sodium phosphate IPRS in the mobile phase.

Chromatographic system
• ’ - a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS);,
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- mobile phase: a mixture of 1.360 g of potassium 
dihydrogen phosphate and 0.6 g of hexylamine allowed 
to stand for 10 minutes and then dissolved in 182.5 ml of 
water and 67.5 ml of acetonitrile, mixed and filtered,

- flow rate: 1 ml per minute, 
. - spectrophotometer set at 254 nm, 
- injection volume: 20 pl.

Inject reference solution (b). The. test is not valid unless the 
resolution between the peaks corresponding to betamethasone 
sodium phosphate and dexamethasone sodium phosphate is 
at least 2.2. If necessary, adjust the concentration of acetonitrile 
or increase the concentration of water in the mobile phase.

Inject reference solution (a) and the test solution.

Calculate the content of C22H30FOSP in the injection.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of dexamethasone phosphate in a suitable 
dose-volume.

Dexchlorpheniraniine Maleate

Ci&H19C1N2,C4H4O4 Mol. Wt. 390.9

Dexchlorpheniraniine Maleate is (35)-3-(4-chlorophenyl)-AyV- 
dimethyl-3-(pyridin-2-yl)propan-1 -amine maleate.

Dexchlorpheniraniine Maleate contains not less than 98.0 per 
cent and not more than 100.5 per cent of C^H^Cl^GJCO^ 
calculated on the dried basis.

Category. Antihistaminic.

Description. Awhite or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
dexchlorpheniramine maleate IPRS or with the reference 
spectrum of dexchlorpheniraniine maleate.

B. In the Assay, the principal peak in the chromatoer 
obtained with the test solution corresponds to the peak in 
chromatogram obtained with reference solution (a). v

Tests

Appearance of solution. A10.0 per cent w/v solution in }yaier 
(solution A) is clear (2.4.1) and not more intensely coloured 
than reference solution BYS6 (2.4,1).

pH (2.4.24). 4.5 to 5.5, determined in a 1 per cent w/v solution 
in water.

Specific optical rotation (2.4.22). +22° to +23°, determined in 
solution A.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 95 volumes of mobile phase A and 5 volumes 
of acetonitrile.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100,0 ml with 
the solvent mixture.

Reference solution (a). A 0.05 per cent w/v solution of 
dexchlorpheniramine maleate IPRS in. the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to lOO.Omlwiththesolventmixture.

Reference solution (c). A 0.0002 per cent w/v solution of 
chlorpheniramine related compound. C IPRS in reference 
solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a buffer solution prepared by 

dissolving 5.4 g of monobasic potassium phosphate in 
900 ml of water, adjusted to pH 3.0 with orthophosphoric 
acid and dilute to 1000 ml with water,

B. acetonitrile,; ■ .
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 10 pl.

Time b/lobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 95 5

1 95 5

. 20 70' .30

30 70 ■ 30

,31 95 5

40 95 : 5
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0.18

0.49
0.57 2.5

0.97
1.0

lp202^ .......................... .............. ..

' Relative
x&i# -■ .retention time

Maleic acid
Chlorpheniraminerelated 
^inpoufld B. 
phenir^bne 
Chlorpheniramine related 
compound C3 
p^hlorphenirammc
;pi (pyricfin-2-yl) amine, (for information purpose), 
:j.(4-Chlorophenyl-?Z-methyl-3-(pyridin-2-yl) propan-1-amine. (used 
10 establish system suitability only).

Inject reference solution (b) and (c). The test is not valid unless 
the resolution between the peaks due to chlorpheniramine 
related compound C and dexchlorpheniramine is not less than 
[,5 in the chromatogram obtained with reference solution (c) 
and the relative standard deviation for replicate injections is 
not more than 5.0 per cent in the chromatogram obtained with 
reference solution (b).
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak, corresponding to pheniramine is not .more 
than 0.4 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.4 per cent), the area of 
any other secondary peak is not more than 0.1 times the area 
ofthe principal peak in the .chromatogram obtained with 
reference solution (b) (0.1 per cent) and the sum of the areas 
of all the secondary peaks is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent). Ignore the peak due to maleic acid 
and any peak with on area less than 0.05 times the area of the 
principal peak.in the chromatogram obtained with reference 
solution (b) (0.05 per cent)..
Enantiomeric purity. Determine by liquid chromatography 
(2.4.14).
fe/ solution. Dissolve 10 mg of the substance under 
examination in 3 ml of water. Add a.few drops .of ammonia 
until an alkaline reaction is produced. Shake with 5 ml of 
dichloromethane. Separate ;the layers. Evaporate, the lower, 
dichloromethane layer to an oily residue on a water-bath. 
Dissolve the oily residue in 2-propanol and dilute to 10.0 ml 
with the same solvent. ...
Reference solution (a). Dissolve . 10 mg of dexchlorphenir- 
amine maleate IPRS in 3 ml of water. Add a few drops of 
ammonia until an alkaline reaction is produced. Shake with 
} nil of dichloro methane. Separate the layers. Evaporate the 
lower, dichloromethane layer to an oily residue on a water­
bath. Dissolve the oily residue in 2-propanol and dilute to 
10.0 ml with the same solvent.
Reference solution (b). Dissolve 10 mg of chlorpheniramine 
Galeate IPRS in 3 ml of water. Add a few drops of ammonia 

DEXCHLORPHENIRAMINE ORAL SOLUTION

until an alkaline reaction is produced. Shake with 5 ml of 
dichloromethane. Separate the layers. Evaporate the lower, 
dichloromethane layer to an oily residue on a water-bath.; 
Dissolve the oily residue in 2-propanol and dilute to 10.0 ml 
with the same solvent.
Reference solution (c). Dilute 1.0 ml of the test solution to 
50.0 ml with 2-propanol.
Chromatographic system

■ a stainless steel column 25 cm x 4.6 mm, packed with 
amylose derivative of silica,

- column temperature: 40°,
- mobile phase: a mixture of 0.3 volumes of diethylamine, 

2.0 volumes of 2-propanol and 98 volumes of hexane,
- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to (R)-enantiomer and 
(S)-enantiomer is not less than 1.5.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to the (R)-enantiomer is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (2.0 per cent); the area of any other 
secondary peak is not more than 0.25 times the area of the 
principal peak in-the chromatogram obtained with reference 
solution (c) (0.5 per cent).
Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).
Sulphated ash (2.3.18). Not more than 0.1 percent.
Loss on drying (2.4.19). Notmore than 0.5 per cent, determined 
on .1.0 g by drying in vacuum oven at 65° for 4 hours.
Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modification.
Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent. 
Inject reference solution (a) and the test solution.
Calculate the content of C [gH^ClNj^^O^
Storage. Store protected from light.

Dexchlorpheniramine Oral Solution
Dexchlorpheniramine Maleate Oral Solution
Dexchlorpheniramine Oral Solution is a mixture consisting of 
Dexchlorpheniramine Maleate with buffering agents and other 
excipients. It contains a suitable flavouring agent. It is filled in 
a sealed container.
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The oral solution is constituted by. dispersing the contents of 
the sealed container in the specific volume of water just before 
use. -

Dexchlorpheniramine Oral Solution contains not less than 90.0 
per cent and not more than 110.0 per cent ofthe stated amount 
of dexchlorpheniramine maleate, C (6H19CIN2 ,C4H4O4.

Usual strength. 2 mg per 5 ml.

Storage. Store the constituted solution in a refrigerator (2° to 
8°). Discard any unused portion after 30 days of reconstitution.

The contents of the sealed container comply with the test 
requirements stated under Oral Liquids and with the 
following requirements.

Identification

A. When examined in the range 230 nm to 360 nm (2.4.7), the 
test solution and the reference solution prepared in the Assay, 
shows an absorption maximum only at 264 nm. ,

B. Evaporate the remaining extract from the Assay on a steam 
bath to a small volume, then transfer it to a smaller, more 
suitable vessel, and evaporate just to the point where hexane 
vapors are no longer perceptible. Transfer the oily residue, 
with the aid of four 3 ml portions, of dimethylformamide, to a 
suitable glass-stoppered graduated cylinder, dilute with 
dimethylformamide to 15.0 ml, and mix, the optical rotation 
(2.4.22)ofthesolutionisbetween+0.06°and+0.11°. ,

Tests

Other tests. Comply with the tests stated under Oral Liquids:

Assay. Weigh a measured volume of oral solution, containing 
about 40 mg of Dexchlorpheniramine Maleate, in 250 ml bf 
water, adjusted to pH .11.0 with 1 Msodium hydroxide, cool. 
Extract with five 7O.ml portions of hexane, combine the hexane. 
extracts in a 500-ml separator, and wash the hexane with two 
10 ml portions of sodium hydroxide (1 in 250). Extract the 
combined alkaline washings with two 20. ml portions pf hexane., 
and addthese extracts to the bulk ofthe alkali-washed hexane. 
Filter the hexane through a pledged of cotton that previously 
has been saturated with hexane into a 500-ml volumetric flask; 
rinse the separator with portions of solvent hexane, pass'the 
rinsing through the filter to add to volume, and mix. Transfer 
50.0 ml of the solution to a separator. Extract the hexane with 
two 40 ml portions of dilute hydrochloric acid (1 in 120), 
combine the acid extracts in a 100-ml volumetric flask, add 
dilute hydrochloric acid (1 in 120) to volume, and mix. Filter 
the solution into a glass-stoppered'conical flask, discarding 
the. first few ml of the filtrate, The concentration of 
dexchlorpheniramine maleate is about 40 pg per ml. Measure 
the absorbance of the resulting solution at the maximum 
at about 264 nm (2.4.7). Calculate the ..content of 

the procedure,.using 40 mg of dexchlorpheniramine male® 
IPRS in place of the substance under examination..

Determine the weight per ml (2.4.29) of the oral solution an^ 
calculate the content of Ci6H 19C1N2,C4H4O4, weight in volu^ 

Storage. Store protected from light and moisture at 
temperature not exceeding 30°.

Dexchlorpheniramine Tablets
Dexchlorpheniramine Maleate Tablets

Dexchlorpheniramine Tablets .contain not less than 90.0 per 
cent and not more than 110.0 percent ofthe stated amount of 
dexchlorpheniramine maleate, Ci6Hl9ClN2,C4H4O4.

Usual strength. 2 mg.

Identification

A. Shake a quantity of powdered tablets containing about 
50 mg of Dexchlorpheniramine Maleate with 25 ml of 0.0/ A/ 
hydrochloric acid for 10 minutes. Transfer the liquid to a 
separator, if necessary filter it and wash the filter and the 
residue with several 'small portions of water. In a second 
separator dissolve 50 mg' of dexchlorpheniramine maleale 
IPRS in 25 ml of b. 01M hydrochloric'acid. Treat each solution 
as follows. Add 2 ml of 1 M sodium hydroxide and 4 ml of 
carbon disulphide, and shake for 2 minutes. Centrifuge if 
necessary to clarify the lower phase, and filter it through a dry 
filter, collecting thefiltrate in a smallflask provided with a 
glass stopper. On the residue,'determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with dexchlorpheniramine maleate IPRS treated in 
the same manner .or with the reference spectrum of 
dexchlorpheniramine.

B. Shake a quantity of finely powdered tablet's containing 
about 150 mg dfDexchlorpheniramine Maleate with 100 ml of 
1 Macetic acid for 10 minutes, filter through a sintered-glass 
funnel into a suitable vessel, adjust the filtrate with 10 per 
cent w/v sodium hydroxide solution to a pH of 11, and extract 
the solution with six 100-ml portions of hexane, filtering each 
hexane extract using suitable means to effect separation of 
the hexane layer from the aqueous layer. Concentrate the 
combined extracts bna-steam bath to a small volume, transfer 
to a smaller, more suitable vessel, and evaporate just to the 
point where hexane vapours are no longer perceptible. Transfer 
the oily residue, with the aid" of four 3 ml portions of 
dimethylformamide, to a suitable glass-stoppered graduated 
cylinder, dilute with dimethylformamide to 15.0 ml, mix, an 
centrifuge if necessary: the optical rotation of the solution b 
between+0.24? and +0.35°.,

2052

https://nhathuocngocanh.com/



1E0022 ...... .......................................... ............. ..........................

Tests
Dissolution (2.5.2).
Apparatus N°-2 (Paddle)’
Medium. 500 ml of water,.
Speed and time. 50rpmand45 minutes.
Withdraw a suitable volume of the medium and filter, 
peterffline by gas chromatography (2.4.13).

Internal standard solution. Dissolve 9 mg of the 
dgxbrontpheniramine maleate IPRS in 100 ml of water.

Test solution. Dilute 15.0 ml ofthe dissolution medium to 50 ml 
with water, add 1.0 ml of internal standard solution and mix. 
adjust to pH 11.0 with 50 per cent w/v solution of sodium 
hydroxide; add 3.0 ml of hexane and sonicate for 3 minutes, 
centrifuge,-and use the clear supernatant hexane layer.

deference solution. A 0.00125 per cent w/v solution of 
dexchlorpheniramine maleate IPRS in water. Dilute 5.0 ml of 
the solution to 10.0 ml with water, add 1.0 ml of internal 
standard solution and mix. Adjust to pH 11.0 with 50 per cent 
w/v solution of sodium, hydroxide, add 3.0 ml of hexane and 
sonicate for 3 minutes, centrifuge, and use the clear 
supernatant hexane layer.
Chromatographic system

- a glass column 1.8 mx 2 mm, packed with L2 percent 
phase G16 and 0.5 per cent potassium hydroxide support 
withSlAB,

- temperature:
column. 205°,
inlet port and detector at 250°,

~ flow rate:. 60. ml per minute using nitrogen as carrier gas. 
Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to dexchlorpheniramine and 
dexbrompheniramine is not less than 1.9 and . the relative 
standard deviation for replicate injections is not more than 2 
per cent. The relative retention time with reference to 
dexbrbmpheniramine for dexchlorpheniramine is about 0.7. 
Inject the reference solution and the test solution. .

Calculate the content of Ci6Hi9C1N2,C4H4O4 in the tablet.
Q. Not less tha.m 75.per cent, of the stated amount of 
C:5H;9C1N2,C4II4O.;. " :

Uniformity of content. Complies with the test stated under 
Tablets.
T° 1 tablet, add10 ml of vraZer.and shake, adjust to pH 11.0 
with 10 per cent w/v solution of sodium hydroxide, Extract 

fixture with two 7.5 ml portions of hexane, and combine 
extracts in a separator. Extract-the hexane xyith three 5.0 ml 

Prions of dilute-hydrochloric acid fl in, 120), combining the 
acid extracts in a 25-ml volumetric flask. Add dilute 
hydrochloric acid (1 in 120) to volume, and mix. Measure the 
^sorbance ofthe resulting solution at the maximum:at about 

DEXLANSOPRAZOLE

264 nm (2.4.7). Calculate the content of C16H]9C1N2,C4H4O4 
from the absorbance obtained by repeating the procedure, 
using 10 ml of 0.02 per cent w/v solution of dexchlorphenir- 
amine maleate IPRS in place of the substance under 
examination.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 8.0 mg of Dexchlorpheniramine 
Maleate in 50 ml of water, adjusted to pH 11.0 with sodium 
hydroxide (1 in 10). Extract the mixture with two 75 ml portions 
of hexane, and combine the extracts in a separator. Extract the 
hexane with three 50 ml portions of dilute hydrochloric acid 
(1 in 120), combining the acid extracts in a 200-ml volumetric 
flask. Add dilute hydrochloric acid (l.in 120) to volume, and 
mix. Measure the absorbance of the resulting solution at the 
maximum at 264 nm (2.4.7). Calculate the content of 
Ci6H19C1N2,C4H4O4 from the absorbance obtained by repeating 
the procedure, using 10 ml of 0.08 per cent w/v solution of 
dexchlorpheniramine maleate IPRS in place of the substance 
under examination.

Storage. Store protected from moisture.

Dexlansoprazole

C16Hl4F3N3O2S Mol wt. 369.4 (anhydrous)
C16Hi4F3N3O2S, 1 !4 H2O Mol wt. 3 96.4 (sesquihydrate)

Dexlansoprazole is (+)-2-[[4-(2,2,2-Trifluoroethoxy)-3- 
methylpyridin-2-yl]methylsulfrnyl]-l//-benzo[d]imidazoleorits 
sesquihydrate.

Dexlansoprazole contains not less than 98.0 per cent and not 
more than 102.0 per cent of Gi6Hi4F3N3O2S, calculated on the 
anhydrous basis.

Category, Antiulcerative.

Description. A white to brownish white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dexlansoprazole 
IPRS or with the reference spectrum of dexlansoprazole.
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B. In the test for Related substances, the principal peak in the 
chromatogram obtained with test solution corresponds to the 
peak in the chromatogram obtained with the reference solution.

Tests

S-isomer. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 5 0 mg of substance under examination 
in the mobile phase and dilute to 100.0 ml with the mobile 
phase.

Reference solution(a). Weigh 25 mg of S-isomer IPRS and 
dissolve in mobile phase and diluted to50.0 ml with mobile 
phase.

Reference solution(b ). Dissolve 25 mg of dexlansoprazole 
IPRS in mobile phase, add 75 pl of reference solution (a) and 
dilute to 50.0 ml with mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, such as chiral 

Pack- IC, (5 pm)
- column temperature 30°,
- mobile phase: a mixture of 1 volume of trifluoro acetic 

acid, 0.5 volume of diethylamine and 1000 volumes of 
acetonitrile.

- flow rate: 1 ml per minute,
- spectrophotometer set at 285 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0.

The test is not valid unless. The resolution between the 
dexlansoprazole and S -isomer (-)-2-[(S)-{[3-methyl-4-(2,2,2- 
trifluoroethoxy) pyridine-2-yl]methyl}sulfinyl]-lTTbenzimida- 
zole is not less than 2.0.

Inject the test solution, the area of any peak due to S-isomer is 
not mre than 0.15 per cent, calculated by area normalisation.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in 0.01 M methanolic sodium hydroxide and 
diluted to 10.0 ml with 0.01 Mmethanolic sodium hydroxide 
in amber coloured volumetric flask.

Reference solution. A 0.0001 per cent w/v solution of 
dexlansoprazole IPRS in 0.01Mmethanolic sodium hydroxide 
in amber coloured volumetric flask.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature 30°, 

mobilephase: A. water,

B. a mixture of 160 volumes of acetoni^ 
40 volumes of water and 1 volume of triethyl^ ’ 
adjusted to pH 7.0 with orthophosphoric acid 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 285 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 . , 60 40
10 60 40
25 45 55
35 . 35
45 35 . 65
47 60 40
55 60 40

Inject the reference solution, The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0.

Inject the test solution, the area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 1.0 per cent (for the anhydrous 
form) and 6.0 to 8.0 per cent (for the sesquihydrate form), 
determined on 0.3 g.'

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 1 volume of triethylamirie with 60 volumes 
of water and adjusted to pH 10.5 using dilute orthophosphoric 
acid. Filter this solution through 0.45 pm nylon filter paper.

Test solution. Dissolve 0.1 g .of the substance under 
examination in 50 ml of solvent mixture in 100-ml amber coloured 
volumetric flask and dilute to 100.0 ml with solvent mixture. 
Dilute 5.0 ml of the solution to 50.0 ml in amber coloured 
volumetric flask with mobile phase.

Reference solution. A 0.01 per cent w/v solution ot 
dexlansoprazole IPRS using amber coloured volumetric flask 
in the mobile phase.

Chromatographic system
- a stainless steel column 150 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 30°,
- mobile phase: a mixture of 65 volumes of water, 

volumes Of acetonitrile, and 0.5 volume of triethylanhne 
and adjusted to pH 7.0 with orthophosphoric acid

- flowrate: L5mlperminute,
- spectrophotometer set at 285 nm,
- injection volume: 10 pl.

2054

https://nhathuocngocanh.com/



DEXTRAN 1

■ t the reference solution. The test is not valid unless the 
1 mn efficiency is not less than 3000 theoretical plates and 
relative 'standard deviation for replicate injections is not 

morethan 2.0.

inject the reference solution and the test solution.

Calculate the content of C !6H14F3N3O2S.

Dextran 1
Dextran 1 is a low molecular weight fraction of dextran, 
consisting of a mixture of isomaltooligosaccharide.lt is 
obtained by controlled hydrolysis and fractionation of dextrans 
produced by fermentation of Leuconostoc mesenteroides in 
rhe presence of sucrose. It is a gluco se polymer in . which the 
linkages between glucose units are almost exclusively a-1,6. 
Its weight-average molecular weight is about 1000.

Category. Plasma substitute.

Description. A white to off white hygroscopic powder.

Identification

glucose units) and 0.060 per cent w/v of sodium chloride in 
the mobile phase.
Chromatographic system

- a stainless steel column 30 cm x 10 mm, dextran covalently 
bound to highly cross-linked porous agarose beads, 
allowing resolution of oligosaccharides in the molecular 
mass range of 180 to 3000 (two columns coupled in 
series),

- temperature: 20-25°,
- mobile phase: a 0.292 per cent w/v solution of sodium 

chloride,
- flow rate: 0.07-0.08 ml per minute,
— differential refractometer,
- injection volume: 100 pl.

Identification of peaks, use the chromatogram obtained with 
reference solution (b) to identify the peaks due to 
isomaltotriose, isomaltononaose and sodium chloride.

Determine the peak areas. Disregard any peak due to sodium 
chloride. Calculate the average relative molecular mass Mw and 
the amount of the fraction with less than 3 and more than 
9 glucose units, of dextran 1 IPRS and of the substance under 
examination, using the following expression:

A. To 2 mg of substance under examination, add 2 drops of 
water, grind in an agate mortar for 2 minutes, add 0.3 g of 
potassium bromide and mix to slurry. (NOTE—Do not grind). 
Dry under vaccum at 40°. On the residue, determine by infrared 
absorption spectrophotometry (2.4.6).Compare the spectrum 
with that obtained with dextran 1 IPRS treated in the same 
manner or with the reference spectrum of dextran 1.

B. Specific optical rotation (see Test).

C. Molecular mass distribution (See Test), the peaks in the 
chromatogram obtained with the test solution corresponds'to 
peaks in the chromatogram obtained with reference solution.

Tests

pH(2.4.24). 4.5 to 7.0,determined in al 5 per cent w/v solution. 

Specific optical rotation (2.4.22). +148.0° to+164.0°, determined 
on 1.0 per cent w/v solution at. 20°.

Light absorbance. A15 per cent w/v solution, determined at 
375 nm (2.4.7),. shows absorbance not more than 0.12.

Molecular-mass distribution. Determined by size-exclusion 
chromatography(2.4.16).

Test solution. Dissolve 6 mg of the substance under 
lamination in 1.0 ml of the mobile phase.
Reference solution (a).. Dissolve 6 mg of dextran 1 IPRS in 
hO ml of the mobile phase.

Reference solution (b). A solution containing 0.045 per cent 
u/v of isomaltotriose (3 glucose units), isomaltononaose (9

= 7 W; x

where, Mw = average molecular mass of the dextran 1; 
m. = molecular mass of oligosaccharide z; 
wf = weight proportion of oligosaccharide i.

Use the following values for the calculation:

Oligosaccharide;

glucose 180
isomaltose 342
isomaltotriose 504
isomaltotetraose 666
is omaltop entaose 828
isomaltohexaose 990
is omaltoheptao se 1152
isomaltooctaose 1314
isomaltononaose 1476
isomalto decaose 1638
isomaltoundecaose 1800
isomaltododecaose 1962
isomaltotridecaose 2124
isomaltotetradecaose 2286
isomaltopentadecaose 2448
isomaltohexadecaose 2610
isomaltoheptadecaose 2772
isomaltooctadecaose 2934
isomaltononadecaose 3096
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Inject reference solution (a). The test is not valid unless the 
values obtained for dextran 1 IPRS are within the values stated 
on the label.

The-average molecular mass range between 850 and 
1150; fraction with less than 3 glucose units less than 15.0 per 
cent and fraction with more than'9 glucose units less than 
20.0 per cent.

Nitrogen-containing substances. Not more thanl 10 ppm of 
N.

Determine the content of nitrogen, method A (2.3.30),using 
0.2 g and heating for 2 hours. Collect the distillate in a mixture 
of 0.5 ml of bromocresol green solution, 0.5 ml of methyl red 
solution and 20 ml of water. Titrate with 0.01 Mhydrochloric 
acid. Not more than 0.15 ml of 0.01 M hydrochloric acid is 
required to change the colour of the indicator.

Sodium chloride. Not more than 1.5 per cent.

Dissolve 5 g of the substance under examination in 100 ml 
of water. Titrate with 0.1 M silver nitrate, using 0.2 ml of 
potassium chromate solution as indicator.

1 ml of 0.1 Msilver nitrate is equivalent to 5.844 mg of NaCl.

Residual solvents (5.4). Not more than 0.5 per cent ethanol, 
0.05 per cent methanol and sum of solvents other than ethanol, 
methanol and propanol is not more than 0.5 per cent calculated 
as propanol.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in anoven at 105° for 5 hours.

Dextran 1 intendedfor use in the manufacture, of parenteral 
preparations without a further appropriate sterilization 
procedure complies with the following additional 
requirement.

Sterility (2.2.11). Complies with the test for sterility.

Dextran 1 intendedfor use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 25 Endotoxin Unit 
per g of dextran.

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 102CFU per g and the total combined moulds 
and yeasts count is not.more than 10 CFU per g. -

Storage. Store protected from moisture, at a temperature 
between 4° and 30°. •• • .,

Labelling. Where it is intended for use m preparing injectable 
dosage forms, the label states that it is sterile'1 or must be 
subjected to further processing during the preparation of 
injectable dosage forms.

^2022

Dextran 40
Dextran 40 is a mixture of polysaccharides, principally Of 
a-1,6-giucan type. Average relative molecular mass is ab0-G; 
40,000. It is obtained by hydrolysis and fractionation of clextra 
produced by fermentation'of sucrose using strain of 
Leuconostoc mesenteroides.

Category. Plasma substitute.

Description. A white or almost white powder.

Identification

A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with dextran 
40 IPRS or .with the reference spectrum of dextran.

B. Specific optical rotation (see Tests)/ '

C. Molecular mass distribution (see Tests) the peaks in the 
chromatogram obtained with the test solution corresponds to 
peaks in the chromatogram obtained with reference solution.

Tests

Solution A. Dissolve 5 g in water, heating on a water bath and 
dilute to 50.0 ml with water. .

Appearance of solution. Solution. A is clear (2.4.1) and 
colourless (2.4.1).

Acidity or alkalinity. To 10 ml of solution A, add 0.1 ml 
of phenolphthalein solution ,the solution remain's colourless. 
Add 0.2 ml of 0.01 if sodium hydroxide, the solution is pink. 
Add 0.4 ml of 0.01 M hydrochloric acid, the solution is 
colourless, add 0.1 ml of methyl red solution, the solution is 
red or orange.

Specific optical rotation (2.4.22).:+ 195.0° to + 203.0°, 
determined on 2.0 per cent w/v solution, ;

Molecular-mass distribution. Determine by size-exclusion 
chromatography (2.4.16).

Test solution. Dissolve 6 mg of the substance under 
examination in 1.0 ml ofthe mobile phase.

Reference solution (a). Dissolve 6 mg of dextran 40 IPRS in 
1.0 ml of the mobile phase.

Reference solution fb): A solution containing 0.045 per cent 
w/v of isomaltotriose (3 glucose,units), ..isomaltononaose (9 
glucose units) and 0.060 per cent w/v of sodium chloride in 
the mobile phase.

Chromatographic system
- a stainless steel column 30 cmx 10 mm, dextran covalently 

bbund to highly' cross-linked porous agarose beads, 
allowing resolution of oligosaccharides in the molecular 
mass range of 180.. to .3000 (two columns coupled in 
series), •••
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temperature: 20-25°,
. mobile phase: a 0.292 per cent w/v solution of sodium 

chloride,
, flowrate: 0.07-0.08 ml per minute,
_ differential refractometer, 

injection volume: 100 pl.

Identification of peaks, use the chromatogram obtained with 
reference solution (b) to identify the peaks due to 
Isoinaltofriose, isomaltononaose and sodium chloride.

Determine the peak areas. Disregard any peak due to sodium 
chloride. Calculate the average relative molecular mass Mw and 
rhe amount of the fraction with less' than 3' and more than 9 
olucose units, of dextran 40 IPRS and of the substance under 
examination, using the following expression:

where, M,v= average molecular mass ofthe dextran; 
mi = molecular mass of oligosaccharide v, 
w, = weight proportion of oligosaccharide i.

(Jse the following w? values for the calculation:

Oligosaccharide i mi

glucose 180
isomaltose 342
isomalto triose 504

isomaltotetraose 666
isomaltopentaose 828

isomaltohexaose 990

isomaltoheptaose 1152
isomaltooctaose 1314

isomaltononaose .1476
isomaltodecaose . 1638
isomaltoundecaose 1800
isomaltododecaose — 1962
isomaltotridecaose 2124 '
isomalto tetradecaose 2286
isomaltopentadecaose 2448
isomaltohexadecaose 2610
isomaltoheptadecaose 2772
isomaltooctadecaose. .2934.

o ma hone nadecaose 3096

Inject reference solution (a'). The test is not valid unless the
values obtained for dextran 40 IPRS are within the values
stated on the label.

average molecular mass is 35,000 to 45,000. The average
Molecular mass ofthe 10 per cent high fraction is not more 

than 1,10,000. The average molecular mass of the 10 per cent 
low fraction is not less than 7,000.

Nitrogen-containing substances. Not more than 110 ppm of 
N.

Determine the content of nitrogen, Method A (2.3.30),using 
0.2 g and heating for 2 hours.. Collect the distillate in a mixture 
of 0.5 ml of bromocresol green solution, 0.5 ml of methyl red 
solution and 20 ml of water. Titrate with 0.01 M hydrochloric 
acid. Not more than 0.15 ml of 0.01 M hydrochloric acid is 
required to change the colour ofthe indicator.

Residual solvents (5.4). Not more than 0.5 per cent ethanol, 
0.05 per cent methanol and sum of solvents other than ethanol, 
methanol and propanol is not more than 0.5 per cent calculated 
as propanol.

Sulphated ash (2.3.18). Not more than 0.3 per cent,determined 
on 0.5 g.

Loss on drying (2.4.19). Not more than 7.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 5 hours.

Bacterial endotoxins (2.2.3). Not more than 10 Endotoxin Units 
per g of dextran 40.

Microbial contamination (2.2.9).Total aerobic viable count is 
not more than 100 CFU per g.

Dextran 40 Infusion
Dextran 40 Injection; Dextran 40 Intravenous Infusion

Dextran 40 Infusion is a sterile solution containing Dextran 40 
in Dextrose Injection or in Sodium Chloride Injection.

Dextran 40 Infusion contains not less than 90.0 per cent and 
not more than 110:0 per cent of the stated amount of dextran 
40.

Description. An almost colourless, slightly viscous solution.

Tests

Acidity. Titrate 25.0 ml of infusion with 0.01 M sodium 
hydroxide using phenol red solution as indicator. Not more 
than 2.0 ml of 0.01 Msodium hydroxide is required to neutralise 
the solution.

Molecular size. For solutions in Dextrose Injection, before 
proceeding with tests A, B and C add 4 volumes of ethanol 
(95 per cent), centrifuge and. dissolve the residue in a .volume 
of Sodium Chloride Injection sufficient to restore the original 
volume.

A. Determine the viscosity (2,4.28) ratios by Method A, using 
size C U-tube viscometer at 37°, of solutions in saline solution 
containing about 3.5,2.5,1.5 and 0.75 per cent w/y of dextrans, 
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accurately determined. Calculate the viscosity ratio by dividing 
the time taken for the meniscus to fall from E to F using the 
liquid being examined by the time taken using saline solution. 
For each solution, plot (viscosity ratio - 1.00)/concentration 
(in per cent w/v) against concentration (in per cent w/v). The 
intercept on the viscosity axis of the straight line joining the 
points represents the intrinsic viscosity. The intrinsic viscosity 
is0.16to0.20.

B. Place in each of five stoppered flasks 100 ml of a solution in 
saline solution containing 6 per cent w/v of dextrans and add 
slowly, with continuous stirring, sufficient ethanol to produce 
a faint cloudiness (about 45 ml is usually required). Add 0.5, 
1.0,1.5,2.0 and 2.5 ml of ethanol to the separate flasks, stopper 
the flasks and immerse in a water-bath at about 35° with 
occasional shaking until clear solutions are obtained. Transfer 
the flasks to a water-bath maintained at25.0°±0.1° and allow 
to stand overnight or until two clear liquid phases are formed. 

Reject the supernatant liquids, dissolve separately the syrupy 
residues in sufficient saline solution to produce 25.0 ml, 
remove the ethanol by evaporation at a pressure of about 2 
kPa, dilute to 25.0 ml with water and determine the optical 
rotation (2.4.22), From the optical rotations calculate the 
amount of dextrans precipitated as described under Assay. 
Choose that fraction containing as nearly as possible but not 
more than 10 per cent of the dextrans present in the injection 
and determine its intrinsic viscosity by the method described 
under test A; the intrinsic viscosity is not more than 0.27.

C. Place in each of four stoppered flasks 100 ml of a solution in 
saline solution containing 6 per cent w/v of dextrans and add 
slowly, with continuous stirring, 80, 90, 100 and 110 ml 
respectively of ethanol. Stopper the flasks, transfer to a water­
bath maintained at 25.0° ±0.1° and allow standing overnight 
or until two clear liquid phases are formed. Separate the 
supernatant solution from the syrupy residues. Remove the 
ethanol from each supernatant solution separately by 
evaporation at a pressure of 2 kPa, dialyse, in cellophane 
tubing against water to remove sodium chloride, adjust the 
volume to 25.0 ml with water, add sufficient sodium chloride 
to produce solutions containing 0.9 per cent w/v and determine 
the optical rotation (2,4.22). From the optical rotations, calculate 
the amounts of dextrans present as described under Assay. 
Choose that fraction containing as nearly as possible but not 
more than 10 per cent of the dextrans present in the injection 
and determine the intrinsic viscosity, by the method in test A 
above; the intrinsic viscosity is not less than 0.08.

Content of dextrose///’present). 4.5 per cent to 5.5 per cent 
w/v.

Dilute 15.0 ml of infusion to 50.0 ml with water. To 5.0 ml in a 
stoppered flask, add 25 ml of a buffer solution containing 14.3 
per cent w/v of sodium carbonate and 4.0 per cent w/v of 
potassium iodide and 25.0 ml of 0.05 M iodine. Stopper the 

....................................   Ip 2022 -1

flask and allow to stand for exactly 30 minutes at 20°, add 3s 
of 2 M hydrochloric acid and titrate immediately with 0 ] 
sodium thiosulphate. Repeat the operation using 5 ml of 
beginning at the words “add 25 ml of a buffer solution.. ” 
difference between the titrations represents the amount of the 
iodine required to oxidise the dextrose.

1 ml of 0.05 Miodine is equivalent to 0.00901 g'of dextrose

Content of sodium chloride (ifpresent). 0.81 per cent to 0 99 
per cent w/v.

To a measured volume containing 0.09 g of sodium chloride 
titrate with 0.1 M silver nitrate using potassium chromail 
solution as indicator.

1 ml of 0.1Msilver nitrate is equivalent to 0.005 844 g of NaCl

Bacterial endotoxins (2.2.3). Not more than 1.25 Endotoxin 
Units per ml.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Infusions).

Assay, For solutions in Dextrose Injection — Add 0,05 ml of 
5 Mammonia to the required volume and measure the optica] 
rotation (2.4.22), Calculate the content of dextrans from the 
following expression,

0.5076(a-0.528D)

where a is the observed angular rotation and D the content of 
dextrose per cent w/v, determined in the test for Content of 
dextrose.

For solutions in Sodium Chloride Injection — Measure the 
optical rotation (2.4.22), and multiply the value obtained, by 
0.5076.

Storage. Store at a temperature not exceeding 30°, The injection 
should not be exposed to undue fluctuations of temperature.

Labelling. The label states (1) the strength as the per cent w/ 
v of dextrans; (2) the name of the solvent; (3) that the injection 
should not be used if it is cloudy or if a deposit is present.

Dextran 70
Dextran 70 is a mixture of polysaccharides, principally of the 
a-1, 6-glucan type. Average relative molecular mass is about 
70,000. It is obtained by hydrolysis and fractionation of dextran 
produced by fermentation of sucrose using strain of 
Leuconostoc mesenteroides.

Category. Plasma substitute.

Description. A white or almost white powder.
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(dentification
pgtermine by infrared absorption spectrophotometry (2,4,6). 

C^pare the spectrum with that obtained with dextran 70 
jpRS or with the reference spectrum of dextran.

g Specific optical rotation (see Test).

6 Molecular mass distribution (see Test) the peaks in the 
^Histogram obtained with the test solution corresponds to 
peaks in the chromatogram obtained with reference solution.

Tests

Solution A. Dissolve 5 g in water, heating on a water-bath and 
diiute.to 50.0 ml with water.

Appearance of solution. Solution A is clear (2.4.1) and 
colourless (2.4.1).

Acidity or alkalinity. To 10 ml of solution A, add 0.1 ml 
ofphenolphthalein solution, the solution remains colourless. 
Add 0.2 ml of 0.01 Msodium hydroxide, the solution is pink. 
Add 0.4 ml of 0.01 M hydrochloric acid, the solution is 
colourless, add 0.1 ml of methyl red solution, the solution is 
red or orange.

Specific optical rotation (2A22). + 195.0° to + 201.0°, 
determined on 2.0 per cent w/v solution.

Molecular-mass distribution. Determine by size-exclusion 
chromatography (2,4.16).

Test solution. Dissolve 6 mg. of the substance under 
examination in 1.0 ml ofthe mobile phase.

Reference solution (a). Dissolve 6mg of dextran 70 IPRS in 
1.0 ml ofthe mobile phase.

Reference solution (b). A solution containing 0.045 per cent 
w/v of isomaltotriose (3 glucose units), isomaltononaose (9 
glucose units) and 0.060 per cent w/v of sodium chloride in 
the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 10 mm, dextran covalently 

bound to highly cross-linked porous agarose beads, 
allowing resolution of oligosaccharides in the molecular 
mass range of 180 to 3000 (two columns coupled in 
series),

- temperature: 20-25°,
- mobile phase: a 0.292 per cent w/v solution of sodium 

chloride,
- flow rate: 0.07-0.08 ml per minute,.
- differential refractometer, 
- injection volume: 100 ul.

Identification of peaks, use the chromatogram obtained with 
reference solution (b) to identify the peaks due to 
'somaltotriose, isomaltononaose and sodium chloride.

Determine the peak areas. Disregard any peak due to sodium 
chloride. Calculate the average relative molecular mass Mw and 
the amount of the fraction with less than 3 and more than 9 
glucose units, of dextran 70 IPRS and of the substance under 
examination, using the following expression:

Mw =SWi

where, Mw - average molecular mass of the dextran 1; 
m, = molecular mass of oligosaccharide i; 
w, = weight proportion of oligosaccharide i.

Use the following m,- values for the calculation:

Oligosaccharide i m;

glucose 180
isomaltose 342
isomalto triose 504.
isomaltotetraose 666
isomaltopentaose 828
isomaltohexaose 990
isomaltoheptaose 1152
isomaltooctaose 1314
isomaltononaose 1476
isomaltodecaose 1638
isomaltoundecao se 1800
isomaltododecaose 1962
isomaltotridecaose 2124

. isomaltotetradecaose 2286
isomaltop entadecaose 2448
isomaltohexadecaose 2610
isomaltoheptadecao se 2772
isomaltooctadecaose 2934
is omaltonona decaOse 3096

Inject reference solution (a). The test is not valid unless the 
values obtained for dextran 70 IPRS are within the values 
stated on the label.

The average molecular mass is 64,000 to76,000. The average 
molecular mass of the 10 per cent high fraction is not more 
than 1,85,000. The average molecular mass ofthe 10 per cent 
low fraction is not.less than 15,000.

Nitrogen-containing substances. Not more than 110 ppm 
ofN.

Determine the content of nitrogen, Method A (2.3.30),using 
0.2 g and heating for 2 hours. Collect the distillate in a mixture 
of 0.5 ml of bromocresol green solution, 0.5 ml of methyl red 
solution and 20 ml of water. Titrate with 0.01 Mhydrochloric 
acid. Not more than '0.15 ml of 0.01 M hydrochloric acid is 
required to.change the colour ofthe indicator.
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Residual solvents (5.4). Not more than 0.5 per cent ethanol, 
0.05 per cent methanol and sum of sol vents other than ethandl, 
methanol and propanol is not more than 0.5 per cent calculated 
as propanol. ' '

Sulphated ash (2.3.18). Not more than 0.3 per cent,determined 
on 0.5 g.

Loss on drying (2.4.19). Not more than 7.0 percent, determined 
on 1.0 g by drying in an oven at 105° for 5 hours.

Bacterial endotoxins (2.2.3). Not more than 16 Endotoxin Units 
per g of dextran70.

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 100 CFU per g.

Dextran 70 Infusion
Dextran 70 Injection; Dextran 70 Intravenous Infusion

Dextran 70 Infusion is a sterile solution containing Dextran 70 
in Dextrose Injection or in Sodium Chloride Injection.

Dextran 70 Infusion contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of dextran 
70.

Description. An almost colourless, slightly viscous solution.

Tests

Acidity. Titrate 25.0 ml of infusion with 0.01 M sodium 
hydroxide using phenol red solution as indicator. Not more 
than 1.25 ml of 0.01 M sodium hydroxide is required to 
neutralise the solution.

Molecular size. For solutions in Dextrose Injection, before 
proceeding with tests A, B and C add 4 volumes of ethanol 
(95 per cent), centrifuge and dissolve the residue in a volume 
of Sodium Chloride Injection sufficient to restore the original 
volume. -

A. Determine the viscosity (2.4.28) ratios by Method A, using 
size C U-tube viscometer at-37°, of solutions in saline solution 
containing about 3.5,2.5; 1.5 and 0;75 per cent w/v of dextrans, 
accurately'determined. Calculate the viscosity ratio by dividing 
the time taken for the meniscus to- fair from E to F using the 
liquid being examined by the time taken using saline 
solution.Vor each solution, plot (viscosity ratio - 1.00)/ 
concentration (in per cent w/v) against concentration (in per 
cent w/v). The intercept on the viscosity axis of the straight 
line, joining the.points represents the intrinsic viscosity.The 
intrinsic viscosity is.0.22 to 0.27. ' . .

B. Place in each of five stoppered flasks 100 ml of a solution in 
saline solution containing 6 per cent w/v of dextrans and add 

slowly, with continuous stirring, sufficient ethanol to prod 
a faint cloudiness (about 45 ml is usually required). Add 0 * 
1.0,1.5,2.0and2.5 ml of ethanol to the separate flasks, ston 
the flasks and immerse in a water-bath at about 35° 
occasional shaking until clear solutions are obtained. Transf 
the flasks to a water-bath maintained at 25.0° ± 0.10 and aRo 
to stand overnight or until two clear liquid phases are formed 

Reject the supernatant liquids, dissolve separately the syrup ■ 
residues in sufficient saline solution to produce 25.0 ml 
remove the ethanol by evaporation at a pressure of about} 
kPa, dilute to 25.0 mlwith water and determine the optical 
rotation (2.4.22). From the optical rotations calculate the 
amount of dextrans precipitated as described under Assay 
Choose that fraction containing as nearly as possible but not 
more than 10 per cent of the dextrans present in the injection 
and determine its intrinsic viscosity by the method described 
under, test A; the intrinsic viscosity is not more than 0.36.

C. Place in each of four stoppered flasks 100 ml of a solution in 
saline solution containing 6 per cent w/v of dextrans and add 
slowly, with continuous stirring, 80, 90, 100 and 110 ml 
respectively of ethanol. Stopper the flasks, transfer to a water 
‘bath maintained at 25.0° ± 0.1° and allow standing overnight 
or until two clear liquid phases are formed. Separate the 
supernatant solution from the syrupy residues. Remove the 
ethanol from each supernatant solution separately by 
evaporation at a pressure of 2 kPa, dialyse in cellophane tubing 
against water to remove sodium chloride, adjust the volume 
to 25.0 ml with water, add sufficient sodium chloride to produce 
solutions containing 0.9 per cent w/v and determine the optical 
rotation (2.4.22). From the optical rotations, calculate the 
amounts of dextrans present as described under Assay. Choose 
that fraction containing as nearly as possible but not more 
than 10 per cent of the dextrans present in the injection and 
determine the intrinsic viscosity by the method in test A above; 
the intrinsic viscosity is not less than 0.13.

Content of dextrose (if present). 4.5 per cent to 5.5 per cent 
w/v.

Dilute 15.0 ml of infusion to 50.0 ml with water. To 5.0mlina 
stoppered flask, add 25 ml of a buffer solution containing 14.3 
per cent w/v of sodium carbonate arid 4.0 per cent w/v of 
potassium iodide and 25.0 ml of 0.05 M iodine. Stopper the 
flask and allow to stand for exactly 30 minutes at 20°, add 35 ml 
of 2 M hydrochloric acid and titrate immediately with 0.1 M 
sodium thiosulphate. Repeat the operation using 5 ml ofwu/^; 
beginning at the words “add 25 ml of a buffer solution...”. The 
difference between the titrations represents the amount ofthe 
iodine required to oxidise the dextrose.

1 ml of 0.05 M iodine is equivalent to a 0.00901 g of dextrose.

Content of sodium chloride (if present). 0.81 per cent to 
0.99 per cent w/v.:
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easured volume containing 0.09 g of sodium chloride, 
with 01 M silver nitrate using potassium chromate 

titrate ■
sohitiof as inclicator-
I ml of - Ms^vernitratF^ ctlL”valent to 0.005844 g ofNaCl. 

gaCteriai endotoxins (2.2.3). Not more than 1.21 Endotoxin 
Units per ml- '
Other tests. Comply with the tests stated under Parenteral 
Preparations (Infusions).

: For solutions in Dextrose Injection —Add 0.05 ml of 
5 Manunonia to the required volume arid measure the optical 
rotation (2.4.22). Calculate the content of dextrans from the 
following expression,

- ' 0.5076(a~0.528D) 

where a is the observed angular rotation and D the content of 
dextrose per cent w/v, determined in the test for Content of 
dextrose:
For solutions in Sodium Chloride Injection — Measure the 
optical rotation (2.4.22), and multiply the value obtained, by 
0.5076.
Storage. Store at a temperature not exceeding 30°. The 
injection should, not be exposed to . undue fluctuations of 
temperature.

Labelling. The label states (1) the, strength as. the per cent 
w/v of dextrans; (2) the name of the solvent; (3) that the 
injection should riot be used if it is cloudy or if a deposit is 
present.

Dextran 110 Injection
Dextran 110 Intravenous Infusion

Dextran 110 Injection is a sterile solution, in Dextrose Injection 
or in Sodiuhi Chloride Injection, bf dextrans of average 
molecular weight of about 110,000, derived from the dextrans 
produced by the fermentation of sucrose by means of a certain 
strain of Leuconostoc mesenteroides. The. dextrans are. 
polymers of dextrose in which the linkages between, the 
dextrose units are almost entirely of the a -1—>6 type..

Dextran 110 Injection contains not less than 5.5 per-cent and 
not more than 6.5 per .cent w/v of dextrans.

Category. Plasma substitute.

Description. An almost colourless, slightly viscous solution.

Tests

PH (2.4.24). 3.5 to 6.5 for solutions:in Dextrose Injection; 5.0 to 
TO for solutions in Sodium Chloride Injection. ■ 

Molecular size. For solutions in Dextrose Injection, before 
Proceeding with tests A and B, add 4 volumes of:ethanol 

(95per cent), centrifuge and dissolve the residue in a volume 
of Sodium Chloride Injection sufficient to restore the original 
volume.

A. Determine the viscosity (2.4.28) ratios by Method A, using 
size C U-tube viscometer at 37°, of solutions in saline solution 
containing about 2.0,1.0,0.5 and 0.25 per cent w/v of dextrans, 
accurately determined. For each solution, plot (viscosity ratio 
-1.00)/concentration (in per cent w/v) against concentration 
(in per cent w/v). The intercept on the viscosity ratio axis of 
the straight line joining the points represents the intrinsic 
viscosity; the intrinsic viscosity is 0.27 to 0.32.

B. Place 100 ml in each of five stoppered flasks and adjust the 
temperature to 25.0° ±0.1°. With precautions to maintain this 
temperature, add slowly with continuous stirring sufficient 
ethanol to produce a faint cloudiness (about 45 ml is usually 
required). Add 0.5, 1.0, 1.5, 2.0 and 2.5 ml of ethanol to the 
separate flasks, stopper the flasks and immerse in a water­
bath at about 35° with occasional shaking until clear solutions 
are obtained. Transfer the flasks to a water-bath maintained at. 
25.0° ± 0.1° and allow to stand overnight or until two clear 
liquid phases are formed. Reject the supernatant, liquids, 
dissolve separately the syrupy residues in sufficient saline 
solution to produce 25.0 ml, remove the ethanol by 
evaporation ata pressure of about 2 kPa, dilute to 25.0 rnl with 
water and determine the optical rotation (2.4.22). From the 
optical rotations calculate the amount of dextrans precipitated 
as described under Assay. Choose that fraction containing as 
nearly as possible but not more than 10 per cent ofthe dextrans 
present in the injection and determine its intrinsic viscosity 
by the method described under test A; the intrinsic viscosity 
is not more than 0.40.

Content of dextrose. For solutions in Dextrose Injection, 
between 4.5 and 5.5 per cent w/v determined by the following 
method. Dilute 15.0 ml to 50.0 ml with water. To 5.0 ml in a 
stoppered flask add 25 ml of a buffer solution containing 
14.3 per cent w/v of sodium carbonate and 4.0 per cent w/v of 
potassium iodide and 25.0 ml of 0.05 Miodine. Stopper the 
flask and allow to stand for exactly 30 minutes at 20°, add 30 ml 
of dilute hydrochloric acid and titrate immediately with 
0.1 M sodium thiosulphate..Repeat the operation beginning 
at the words “add 25 ml of a buffer solution...” but using 5 ml 
of water in place of 5 ml of the preparation under examination.' 
The difference between the titrations represents the amount 
of iodine required to oxidise the dextrose.

1 ml of 0.05 M iodine is equivalent to a 0.00901 g of dextrose.

Acetone. To 10 ml add sufficient ammonium sulphate to give 
a saturated solution, add 1 ml of sodium nitroprusside solution 
and 5 ml of strong ammonia solution, and allow to stand for 
10 minutes. Any purple colour produced is not more intense 
than that produced by treating in the same manner 10 ml of a 
0.02 per cent v/v solution of acetone.
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Content of sodium chloride (ifpresent). For solutions in Sodium 
Chloride Injection, 0.81 to 0.99 per cent w/v, determined by the 
following method. Titrate a measured volume containing 0.1 g 
of sodium chloride with 0.1 Msilver nitrate using potassium 
chromate solution as indicator.

1 ml of 0.1Msilver nitrate is equivalent to 0.005844 g ofNaCl.

Ethanol. Distil 100 ml, collect the first 45 ml of distillate and 
dilute to 50 ml with water. Mix 10 ml of 0.0167 Mpotassium 
dichromate and 10 ml of sulphuric acid in a stoppered boiling 
tube, immediately add 5 ml of the distillate, mix, stopper the 
tube, and allow to stand for 5 minutes. Transfer to a 500-ml 
flask, dilute to about 300 ml with carbon dioxide-free water, 
add 2 g of potassium iodide and 1 ml of a 10 per cent w/v 
solution of potassium thiocyanate, allow to stand for 
5 minutes and titrate the liberated iodine with 0.1 M sodium 
thiosulphate using starch solution, added towards the end 
of the titration, as indicator. Repeat the determination 
beginning at the words “Mix 10 ml of 0.0167 Mpotassium 
dichromate.." but using 5 ml of water in place of 5 ml of the 
distillate. The difference between the titrations is not more 
than 4.2 ml.

Heavy metals (2.3.13). To 4.0 ml add 5 ml of dilute acetic acid 
and sufficient water to produce 25.0 ml. The resulting solution 
complies with the limit test for heavy metals, Method A 
(5ppm). .

Nitrogen (2.3.30). Determine by Method B, using 50 ml. For 
solutions in Dextrose Injection, use 30 ml of nitrogen-free 
sulphuric acid. For solutions in Sodium Chloride Injection 
use 20 ml of nitrogen-free sulphuric acid.

Not more than 0.35 ml of 0.05 M sulphuric acid is required.

Sulphated ash. Titrate 25 ml with 0.1 Msilver nitrate using 
potassium chromate solution as indicator. Deduct the 
theoretical value of the sulphated ash due to the sodium 
chloride present.

1 ml of 0.1 M silver nitrate is equivalent to 0.007102 g of 
sulphated ash (0.05:per cent w/v).

Foreign protein. Inject 0.5 ml on three occasions at intervals 
of 2 days into the; peritoneal cavity of each of six healthy 
guinea-pigs weighing not less than 250 g that have not 
previously been treated with any material that will interfere 
with the test. Inject 0.2 ml intravenously into each ofthe three 
guinea-pigs 14 days after the first intra-peritoneal injection, 
and into each of the other three guinea-pigs 21 days after the 
first intra-peritoneal injection. Observe the guinea-pigs for 
30 minutes after each intravenous injection and again 24 hours 
later; the animals exhibit no signs of anaphylaxis such as 
coughing, bristling of hair or respiratory distress.

Bacterial endotoxins (2.2.3). Not more than 1.25 Endotoxin 
Units per ml.

........................................................................ ............................. JP

Other tests. Comply with the tests stated under Parent 
Preparations (Infusions).

Assay. For solutions in Dextrose Injection —Add a dro 
dilute ammonia solution to the required volume and detenu' 
the optical rotation (2.4.22). Calculate the content of dexti^ 
from the following expression 0.5076(a - 0.528D), where q ■ 
the observed angular rotation and D the . content of dextro^ 
per cent w/v, determined in the test for Cdntent of dextrose

For solutions in Sodium Chloride Injection — Measure tha 
optical rotation (2.4.22), and multiply the value obtained bv 
0.5076.

Storage. Store at a temperature not exceeding 30°. The injection 
should not be exposed to undue fluctuations of temperature 

Labelling. The label states.(I) the strength as the percentage 
w/v of dextrans; (2) the name ofthe solvent; (3) the strain of 
Leuconostoc mesenteroides used; (4) that the injection should 
not be used if it is cloudy or if a deposit is present.

Dextrin
Dextrin is starch partially hydrolysed by heat with or without 
the aid of suitable acids and buffers.

Category. Pharmaceutical aid (tablet excipient).

Description. A white or pale yellow powder.

Identification

A. Microscopic characteristics — Granules have similar 
appearance to the starch from which the dextrin has been 
prepared. In dextrin prepared from maize starch many ofthe 
granules show concentric striations and in dextrin prepared 
from potato starch concentric striations are not clearly visible; 
the hilum may. be bicleft and some of the, granules may be 
distorted.
B. Boil 1 g in 50 ml of water, cool. To 5 ml of the cloudy 
suspension, add a drop of iodine solution and mix; a purple 
colour is produced.
C. To 5 ml of the suspension produced in test B add 2 ml of 
2 Msodium hydroxide, mix, add dropwise with shaking 0.5 ml 
of cupric sulphate solution and boil; a red precipitate is 
produced.

Tests
Acidity. Add lOgtolOOmlof ethanol (70 per cent), previously 
neutralised to phenolphthalein solution, shake for 1 hour, 
filter and titrate 50 ml of the filtrate with 0.1 Msodium hydroxide 
using phenolphthalein solution as indicator. Not more than 
1 ml of 0.1 M sodium hydroxide is required to change the 
colour of the solution.

2062

https://nhathuocngocanh.com/



’• ip2022 ..................................................................................

metals (2.3.13). 0.5 g complies with the limit test for 
^metals. Method A (40 ppm).

ides (2.3-12). Dissolve 2.5 g in 50 ml of boiling water, 
dilute to 100 ml with water and filter. 5 ml of the filtrate 

fluted to 15 ml complies with the limit test for chlorides 

(0.2percent)-
gthanol-soluble substances. Not more than 1 per cent, 

by the following method. Boil under a reflux 
-ondenser 1 g with 20 ml of ethanol (95 per cent} for 5 minutes 
and filterwhile hot. Evaporate 10 ml of the filtrate on a water- 
bath, dry the residue at 105° and weigh.

Protein. Not more than 0.5 per cent, determined by the 
following method. Carry out Method A for the determination 
ofnitrogen(2.3.30), using 5 g, weighed, and 30 ml of nitrogen- 
free sulphuric acid. Calculate the content of protein by 
multiplying the percentage of nitrogen in the substance under 
examination by 6.25.

Reducing substances. Not more than 10 per cent, calculated 
as dextrose, C6Hi2O6, determined by the following method. 
Weigh a quantity containing 2 g of the dried substance, add 
100 ml of water, shake for 30 minutes, dilute to 200.0 ml with 
waler and filter. To 10 ml of cupri-tartaric solution add 20.0 
ml of the filtrate, mix and heat at a rate such that the solution is 
brought to boil in 3 minutes. Boil for a further 
2 minutes and cool quickly. Add 5 ml of a 30 per cent w/v 
solution ofpotassium iodide and 10 ml of 7 Msulphuric acid, 
mix and titrate immediately with 0.1 M sodium thiosulphate 
using starch solution, added towards the end of the titration, 
as indicator. Repeat the procedure using 20.0 ml of a 0.1 per 
cent w/v solution of dextrose in place of the filtrate beginning 
at the words “To 10ml of...”. Cany out a blank titration using 
20 ml of water in place of 20.0 ml of the sample, filtrate. The 
titre obtained with the sample filtrate, is not greater than the 
litre obtained with the dextrose solution.

Ash (2.3.19). Not more than 1 percent.

Loss on drying (2.4.19). Not more than 12 per cent, determined 
on 1.0 g by drying in an oven at 110°.
Storage. Store protected from moisture.

dextromethorphan Hydrobromide

ci8H3NOdiBrJl2O Mol. Wt. 370.3

DEXTROMETHORPHAN HYDROBROMIDE

Dextromethorphan Hydrobromide is enZ-3-methoxy- 
9a-methylmorphinan hydrobromide monohydrate.

Dextromethorphan Hydrobromide contains not less than 
99.0 per cent and not more than 101.0 per cent of C18H25NO,HBr 
calculated on the anhydrous basis.

Category. Cough suppressant.

Description. An almost white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
dextromethorphan hydrobromide IPRS or with the reference 
spectrum of dextromethorphan hydrobromide.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.01 per cent w/v solution in 0.1 Mhydrochloric acid shows 
an absorption maximum only at 278 nm.

C. It gives the reaction of bromides (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in ethanol 
(95 percent) is clear (2.4.1), and colourless (2.4.1).

Acidity or alkalinity. Dissolve 0.4 g in carbon dioxide-free 
water with gentle heat, cool and dilute to 20 ml with the same 
solvent. Add 0.1 ml of methyl red solution and 0.2 nil of 
0.01 M sodium hydroxide. The solution is yellow and not 
more than 0.4 ml of 0.01 Mhydrochloric acid is required to 
change the colour to red.

Specific optical rotation (2.4.22). + 28.0° to + 30.0°, determined 
in a 2.0 per cent w/v solution in 0.1 Mhydrochloric acid.

V,.V-Dimethylaniline. Dissolve 0.5 g in 20 ml water with the 
help of gentle heat on a water-bath, cool and add 2 ml of 2 M 
acetic acid, 1 ml of a 1 per cent w/v solution of sodium nitrite. 
and sufficient water to produce 25 ml. The resulting solution 
is not more intensely coloured than that obtained by treating 
at the same time and in the same manner a solution containing 
5 pg of N,N-dimethylaniline in 20 ml of water.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Use freshly prepared solutions.

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). Dissolve 2 mg of dextromethorphan 
impurity A IPRS in 2 ml of the test solution and dilute to 25.0 
ml with the mobile phase.

Reference, solution (b). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase.
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous, silica (5 pm),
. — mobile phase: dissolve 3.11 g of docusate sodium in a 

mixture of 400 ml of water and 600 ml of acetonitrile. 
Add 0.56 g of sodium nitrate, adjusted to pH 2.0 with 
glacial acetic acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Name Relative Correction
retention time factor

'enf-l 7-methylmorphinan-3-ol,
2efU-3-methoxy-l 7-methylmorphinan-10-one,
3enf-( 14S)-3 -methoxy-17-methylmorphinan,

4ew?-3-methoxymorphinan.

Dextromethorphan impurity B1 0.4

Dextromethorphan impurity C2 0.8 0.2
Dextromethorphan impurity D3 0.9 ■' —

Dextromethorphan (Retention time
is about 22 minutes) 1.0 —

Dextromethorphan impurity A4 1.1 —

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to dextromethorphan and 
dextromethorphan impurity A is not less than 1.5.

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any peak due to dextromethorphan impurities A, B, C and 
D, each of, is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (0.5 per 
cent) and the area of not more than one such peak has an area 
greater than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.25 per 
cent), the area of any other secondary peak is not more than 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent) and the sum 
of the areas of all the secondary peaks is not more than twice 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (1.0 per cent). Ignore any peak with 
an area less than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). 4. Oto 5.5 percent, determined on 0.2 g.

Assay. Dissolve 0.3 g in 20 ml of ethanol (95 per cent}' and 
titrate with 0.1 M sodium hydroxide, determining the encl- 
point potentiometrically (2.4.25). Carry out a blank titration.

2064 , .. ‘ ...

1 ml of 0.1 Msodium hydroxide is equivalent to 0.
C,sH2^NO,HBr.

Storage. Store protected from light.

■ ' ■ ' .■■■■■■ II
Dextromethorphan Hydrobromide }
Syrup • j
Dextromethorphan Hydrobromide Syrup is a solution of | 
Dextromethorphan Hydrobromide in a suitable flavour | 
vehicle. |

Dextromethorphan Hydrobromide Syrup contains not less I 
than 95.0 per cent and not more than 105.0 per cent of the }
stated amount of dextromethorphan hydrobromide I 
Ci8H25NO,HBr,H2O. ' : |

■■ ■■ ■ |

Usual strength. 13.5mgin5ml. |

Identification |

A. To 50 ml, add 20 ml of water, 5 ml of2.5 Msodium hydroxide 
and extract with , three quantities, each of 40 ml of hexane, 
collect the hexane layer and filter through anhydrous sodium 
sulphate placed over absorbent cotton wetted with hexane. 
Evaporate the. combined extracts at 50° under nitrogen to 
dryness, dissolve and dilute the residue in 10 ml of chloroform', 
the solution is dextrorotatory (2.4;22). Retain the chloroform 
solution for test.B. . .

B. Evaporate the chloroform solution obtained from test Aon 
a water-bath to dryness, dissolve the residue in 2 ml of IM 
sulphuric acid and add 1 ml of a solution prepared freshly by 
dissolving 700 mg ofmercuricnitrate in 4 ml of water, adding 
100 mg of sodium nitrate, mixing and filtering; the solution 
gives no colour, but after heating; a yellow to red colour 
develops in about 15 minutes.

Tests

Other tests. Comply with, the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14).
Test solution. Dilute a volume of the syrup containing about 
10 mg of Dextromethorphan Hydrobromide to 100.0 ml with 
water. \ -
Reference solution. A 0.01 per cent w/v solution ot 
dextromethorphan hydrobromide IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a filtered and degassed solution of 0.00^ 

M sodium nitrate in a mixture of 70 volumes 
acetonitrile and 30 volumes of water, adjusted to p 
3.4 with glacial acetic acid,

MlMiMBlllIllil
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flow rate: 1mlper minute,
I spectrophotometer set at 280 nm,
1 injectionvolume: 20 pl.

Calculate the content of C18H25NO,HBr,H2O in the syrup.

Siorage- Store protected from light.

Dextropropoxyphene Hydrochloride
Propoxyphene Hydrochloride

CsH^NOjJiCl Mol. Wt 375.9

Dextropropoxyphene Hydrochloride is (ly^Rj-l-benzyl- 
3-d imethylamino-2-methyl-l-phenylpropyl propionate 
hydrochloride.

Dextropropoxyphene Hydrochloride contains not less than 
98.5 percent and not more than 101.0 per cent of Cy-L^Cf.HCl, 
calculated on the dried basis.

Category. Analgesic.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
dextropropoxyphene hydrochloride IPRS or with the 
reference spectrum of dextropropoxyphene hydrochloride.

B. When examined in the range 220 nm to 360 nm (2.4.7), a 
0.05 per cent w/v solution in 0.01 Mhydrochloric acid, shows 
three absorption maxima, at252nm, 257 nm and 263 nm and 
two shoulders, at 240 nm and 246 nm. The ratio of the 
absorbance at the maximum at 257 nm to that at 252 nm is 1.22 

128. The ratio ofthe absorbance at the maximum at 257 nm 
to that at 263 nm is 1.29 to 1.35.

C- Solution A gives the reaction (A) of chlorides (2,3.1).- ■_

Tests

Appearance of solution . A5.0 per cent w/v solution in carbon 
ioxidefree water (solution A) is clear (2.4.1) and colourless

Acidity or alkalinity. Dilute 10 ml of solution A to 25 ml with 
carbon dioxide-free water. To 10 ml of the solution, add 
0.1 ml of methyl red solution and 0.2 ml of 0.01 M. sodium 
hydroxide, the solution is yellow. Add 0.4 ml of 0.01 M 
hydrochloric acid, the solution is red.

Specific optical rotation (2.4.22). + 52° to + 57°, determined in 
a 1.0 per cent w/v solution in water.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 10.0 ml of the mobile phase.

Reference solution (a). Dilute 0.5 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (b). Dissolve 50 mg of the substance under 
examination in 2.5 ml of 2 M ethanolic potassium hydroxide. 
Add 2.5 ml of water and boil under a reflux condenser for 
30 minutes. Add 2.5 ml of dilute hydrochloric acid and dilute 
to 50.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 12.5 cm x 4.6 mm, packed with 
silica gel (5 pm),

- mobile phase: a mixture of 5 volumes of 0.2 Mphosphate 
buffer solution pH 7.5,8.4 volumes of tetrahydrofuran, 
35 volumes of methanol and 51.6 volumes of 0.09 per 
cent w/v solution of cetyltrimethylammonium bromide 
in water, . ■ :

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Equilibrate the chromatographic system by passage of the 
mobile phase for 16 hours.

Inject reference solution, (a) and (b). Run the chromatogram 
twice the retention time of the principal peak. The test is not 
valid unless the chromatogram obtained with reference 
solution (a) shows signal-to-noise ratio of the principal peak 
is not less than 5 and the chromatogram obtained with 
reference solution (b) shows two peaks with a resolution of 
not less than 2.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0,5 per cent). -

Heavy metals- (2.3.13). 12 ml of solution A complies with the 
limit test for heavy metals, Method D (20 ppm), using 10 ml of 
lead standard solution (1 ppm Pb). ''

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 percent, determined 
on 1.0 gby drying in anoven at 105°.
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Assay, Dissolve 0.27 g in 60 ml of acetic anhydride. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Cany out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03759 g of 
C22H30CINO2.

Storage. Store protected from light.

Dextropropoxyphene Capsules
Dextropropoxyphene Hydrochloride Capsules

Dextropropoxyphene Capsules contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 

. dextropropoxyphene, C22H29NO2.

Usual strength. 65 mg.

Identification

Shake a quantity of the content of capsules containing about 
0.15 g of Dextropropoxyphene with 5 ml of chloroform and 
filter. The filtrate complies with the following tests.

A. Evaporate 3 ml to dryness and dry the residue at 105° for 
1 hour. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with dextropropoxyphene napsilate IPRS or with 
the reference spectrum of dextropropoxyphene napsilate.

B. Evaporate 0.05 ml in a porcelain dish and streak the spot 
with 5 per cent v/v solution of formaldehyde in sulphuric 
acid; a purple colour is produced.

C. Evaporate 0.4 ml on a piece of filter paper and bum the 
residue by the method for oxygen-flask combustion (2.3.34), 
using 5 ml of 1.25 M sodium hydroxide as the absorbing 
liquid. When the process is complete, dilute the liquid to 25 ml 
with water. To 5 ml ofthe solution, add Im! of hydrogen 
peroxide solution (100 vol) and 1 ml of 7 M hydrochloric 
acid, mix and add 0.05 ml of barium chloride solution. The 
solution becomes turbid.

Tests

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity ofthe mixed contents of 20 capsules 
containing about 0.5 g of dextropropoxyphene with 25 ml of 
chloroform and filter, through absorbent cotton, washing the 
flask and filter with small quantities of chloroform . Add to the 
combined filtrates a mixture of 50 ml of water and 5 ml of 5 M 
sodium hydroxide. Shake, allow the layers to separate and 
wash the chloroform extract with 25 ml of water. Extract the 
aqueous layer with five 25 ml quantities of chloroform; 

washing each extract with the 25 ml of water and addin • 
the original extract. Dry the combined extracts with 
sodium sulphate, evaporate to about 3 ml on a water-bath^ 
a current of air, remove from the water-bath and allow $ 
evaporate to dryness at room temperature. Titrate with 0 / $ 

perchloric acid, using a few drops of crystal violet sohif 
as indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03395 o - * 
C22H29NO2.

Labelling. The lable states the quantity of active ingredient q 
terms of the equivalent amount of dextropropoxyphene

Dextropropoxyphene Hydrochloride 
and Paracetamol Tablets
Co-proxamol Tablets

Dextropropoxyphene Hydrochloride and Paracetamol Tablets 
contain not less than 95.0 per cent and not more than 105.0 per 
cent of the stated amounts , of dextropropoxyphene 
hydrochloride, C22H29NO2,HC1 and paracetamol, CSH9NO2.

Usual strength. Paracetamol, 300 mg and Dextropropoxyphene 
Hydrochloride, 25 mg.

Identification

A. Disperse a quantity of the powdered tablets containing 
0.1 g of Dextropropoxyphene Hydrochloride in 20 ml of 
0.1M hydrochloric acid, with the aid of ultrasound for 
5 minutes and filter. To the filtrate, add 5 ml of 2 M sodium 
hydroxide, extract twice with 25 ml quantities of 
dichlpromethane, wash the combined extracts with 10 ml of 
water, shake with anhydrous sodium sulphate, filter and 
evaporate the filtrate to dryness. Dissolve the residue in 2 ml 
of dichloromethahe and add 50 pl of the solution, drop wise, 
onto the surface of a disc prepared from about 0.3 g of 
potassium bromide, evaporate the solvent, dry the disc at 50° 
for 2 minutes. Determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with dextropropoxyphene hydrochloride 
treated in the same manner or with the reference spectrum oi 
dextropropoxyphene.

B. Disperse a quantity of the powdered tablets containing 
0.325 g of Paracetamol in 10 ml of acetone, with the aid of 
ultrasound for 5 minutes, filter and evaporate the filtrate to 
dryness. On the residue, determine by infrared absorption 

J J -tt. tha!
spectrophotometry (2:4.6). Compare the spectrum wim u 
obtained with paracetamol IPRS or with the reference 
spectrum of paracetamol.

I

Tests
for Paracetamol —

Dissolution (2.5.2).
Apparatus. No 2 (Paddle),
Medium. 900 ml of phosphate bufferpH 5.8,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium, filter and dilute a 
suitable volume of the filtrate with 0. IM sodium hydroxide, if 
necessary, to obtain a solution containing 0.00075 per cent w/ 
v of paracetamol. Measure the absorbance of the resulting 
solution at the maximum at about 257 nm (2.4.7). Calculate the 
content of CSH 9NO2 taking 715 as the specific absorbance at 
257 nm
q. Not less than 70 per cent of the stated amount of CgH 9NO2. 

4-Aminophenol. Determine by liquid chromatography (2.4,14).

Test solution. Disperse a quantity of the powdered tablets 
containing 0.5 g of Paracetamol in the mobile phase, with the 
aid of ultrasound and dilute to 50.0 ml with the mobile phase.

Reference solution. A 0.001 per cent w/v solution of 
4-aminophenol IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4,6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) 
(NucleosilC18),

- mobile phase: 0.01M sodium butane sulphonate in a 
mixture of 85 volumes of water, 15 volumes of methanol 
and 0.4 volume offormic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 272 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to 4-aminophenol is not more than the 
area ofthe principal peak in the chromatogram obtained with 
the reference solution (0.1 per cent).

Related substances.

Pextropropoxyphene Hydrochloride —

Determine by liquid chromatography (2.4.14).

solution. Disperse a quantity of the powdered tablets 
^ntaining 25 mg of Dextropropoxyphene Hydrochloride in 
5 01? acetonitrile by shaking for 2 minutes, add 5 ml of 
’tCfto'and further shake for 5 minutes, dilute to 25.0 ml with 
"Q/erand filter.
fyfaence solution. A solution containing 0.0005 per cent 
? ’ each of, 4-dimethylamino-3-methyl-l, 2-diphenylbutan- 
"()l hydrochloride IPRS and (lS,2R)-l-benzyl-3-dimethyl- 

amino-2-methyl-l-phenylpropyl acetate IPRS in a mixture of 
1 volume of acetonitrile and 4 volumes of water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asNucleosilC18),

- mobile phase: a mixture of 40 volumes of acetonitrile 
and 60 volumes of 0.2Msodium perchlorate, previously 
adjusted to pH 2.0 with 7Mhydrochloric acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to 4-dimethylamino-3- 
methyl-1,2-diphenylbutan-2-ol hydrochloride and (1S, 2R)- 1 - 
benzyl-3-dimethylamino-2-methyl-l-phenylpropyl acetate is 
not less than 1.5. ,

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peaks corresponding to 4-dimethylamino-3-methyl-l,2- 
diphenylbutan-2-ol hydrochloride and (1S, 27?)-l-benzyl-3- 
dimethylamino-2-methyl-l-phenylpropyl acetate, each of, is 
not more than the area of the corresponding peaks in the 
chromatogram obtained with the reference solution (0.5 per 
cent).

For Paracetamol —

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254.

Mobile phase. A mixture of 10 volumes of toluene, 25 volumes 
of acetone and 65 volumes of chloroform.

Test solution (a). Disperse a quantity of powdered tablets 
containing 1.0 g of Paracetamol in 5 ml ofperoxidefree ether, 
shake for 30 minutes, centrifuge at 1000 revolution per minute 
for 15 minutes or until a clear supernatant liquid is obtained 
and use the supernatant liquid.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with ethanol (95 per cent).

Reference solution (a). A 0.005 per cent w/v solution of 4- 
chloroacetanilide IPRS in ethanol (95 per cent).

Reference solution (b). A solution containing 0.25 per cent 
w/v of 4-chloroacetanilide IPRS and 0.1 per cent w/v of 
paracetamol IPRS in 100.0 ml 'ethanol (95 per cent).

Apply to the plate 200 pl of test solution (a) and 40 pl, each of 
test solution (b), reference solution (a) and reference solution 
(b). Allow the mobile phase to rise 14 cm. Dry the plate in hot 
air and examine under ultraviolet light at 254 nm. In the 
chromatogram obtained with test solution (a), any spot 
corresponding to 4-chloroacetanilide is not more intense than 
the principal, spot in the chromatogram obtained with the
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reference solution (a) (0.005 per cent). In the chromatogram 
obtained with test solution (b), any secondary spot with an Rf 
value lower than that of 4-chloroacetanilide is not more intense 
than the principal spot in the chromatogram obtained with the 
reference solution (b) (0.25 per cent). The test is not valid 
unless two clearly separated spots are seen in the 
chromatogram obtained with reference solution (b), the spot 
corresponding to 4-chloroacetanilide having the higher Rf 
value.

Other tests. Comply with' the tests stated under Tablets

Assay.

For Dextropropoxyphene Hydrochloride —

Determine by liquid chromatography (2.4.14)

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 32.5 mg. of Dextroprpoxyphene 
Hydrochloride in 100 ml of 0.02 Mhydrochloric acid, with aid 
of ultrasound for 15 minutes, dilute to 500.0. ml with a mixture 
of equal volume of acetonitrile and 0.02 M hydrochloric 
acid and filter.

Reference solution (a). A 0.0065 per cent w/v solution of 
dextropropoxyphene hydrochloride IPRS in a mixture of 
40 volumes of acetonitrile and 60 volumes of 0.02 M 
hydrochloric acid.

Reference solution (b). A solution containing 0.0005 per cent 
w/v solution, each of, 4-dimethylamino-3-methyl-1, 2- 
diphenylbutan-2-ol hydrochloride IPRS and (1S, 2R)-l-benzyl- 
3-dimethylamino-2-methyl-1-phenylpropyl acetate IPRS in 
a mixture of 1 volume of acetonitrile and 4 volumes of water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Nucleosil C18),

- mobile phase: a mixture of 40 volumes of acetonitrile 
and 60 volumes of 0,2 Msodium perchlorate, previously 
adjusted to.pH 2.0 with 7 M hydrochloric acid.

- flow rate: 2 ml per minute,
- spectrophotometer set at 215 nm,

. - injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to 4-dimethylamino-3- 
methyl-1,2-diphenylbutan-2-ol hydrochloride and (1S, 2/?)-l- 
benzyl-3-dimethylamino-2-methyl-l-phenylpropyl acetate is 
not more than, 1.5

Inject reference solution (a) and the test solution. :

Calculate the content of C22H29NC>2-HC1 in the tablets.

For Paracetamol—

Disperse a quantity of powdered tablets containing 325 mg of 
Paracetamol in 5 ml of water, add 100 ml of methanol and 

shake. Add 300 ml of water, shake for 5 minutes and diluj 
500.0 ml with water, mix and filter. Dilute 5.0 ml of the filtra 
250.0 ml with 0.1 M sodium hydroxide:'Measured 

absorbance of the resulting solution at the maximum at ah 
257 nm (2.4.7). Calculate the content of C8H9NO2 in the tabf* 
taking 715 as the specific absorbance at 257 nm

Storage. Store protected from light.

Dextropropoxyphene Napsilate

C22H29N02,C1oH803S,H20 Mol. Wt. 565.8

Dextropropoxyphene Napsylate is (lS',27?)-l-benzyl- 
3-dimethylamino-2-methyl-1 -phenylpropyl propionate 
naphthalene-2-sulphonate mohohydrate.

Dextropropoxyphene Napsilate contains not less than 
98.0 per cent-and not more than 101.0 per cent of 
C2iH29NO2,Ci0H8O3S, calculated on the anhydrous basis.

Category. Analgesic.

Description. A white powder. It shows polymorphism (2.5.11).

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
dextropropoxyphene napsilate IPRS or with the reference 
spectrum of dextropropoxyphene napsilate.

B. Dissolve 25 mg in 5 ml of dichldromethane, evaporate 
0.05 ml ofthe solution in a porcelain dish and streak the spot 
with 5 per cent v/v solution of formaldehyde solution in 
sulphuric acid', a purple colour is produced.

C. Determine by the oxygen-flask method (2.3.34), burning 
0.02 g, using 5 ml of 7.25 Msodium hydroxide as the absorbing 
liquid. When the process is complete, dilute the liquid to 25 ml 
with water. To 5 . ml of the solution so obtained add 1 ml of 
hydrogen peroxide' solution (100 vol)- and 1 ml of 1 M 
hydrochloric acid, mix and add 0.05 ml of barium chloride 
solution. The solution becomes turbid.

Tests
Specific optical rotation (2.4.22). + 26.0° toT 31.0°, determined 
in a 5.0 per cent w/v solution in ethanol (95 per cent).

2068

https://nhathuocngocanh.com/



DEXTROSE|W?'-' (P.2Q22 .............................................

delated Siibstances‘ Determine by gas chromat°sraPhy 

(2.4.13). 1 • ■
. J. Dissolve 10 mg of triphenylamin.e (internal 

^andard) in 50 ml of dichloromethane.

sOlution (a). Dissolve 0.3 g of the substance under 
,amjnati°n in 5 ml of dichloromethane, add 10 ml of water, 
nil of/ Msodium hydroxide and 15 ml of dichloromethane 

and shake. Extract the aqueous layer with two 20 ml quantities 
)f dichloromethane. Shake the combined dichloromethane 
^tracts with 5 g of anhydrous sodium sulphate, filter and 
evaporate to dryness at a temperature not exceeding 40° using 
a rotary evaporator. Dissolve the residue in 10 ml of 
dichloromethane.

Test solution (b). Prepare in the same manner as test solution 
(a) but add 5 ml of solution A to the initial solution of the 
substance under examination.

Assay. Weigh 0.75 g add 50 ml of water, swirl to disperse, add 
5 ml of 5 M sodium hydroxide and extract with five 25 ml 
quantities of dichloromethane, washing each extract with the 
same 20 ml of water. Dry the combined extracts with anhydrous 
sodium sulphate, evaporate on water-bath in a current of air 
and allow to evaporate to dryness at room temperature. Titrate 
with 0.1 Mperchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.05478 g of 
C22H29NO2 ,C 1 0H8 O3 S.

Dextrose
Glucose; D-Glucose

Reference solution. Add 5 ml of solution A, 10 ml of water, 
2 ml of 1.25 Msodium hydroxide and 15 ml of dichloromethane 
to 5 ml of a solution in dichloromethane containing 0.022 per 
cent w/v of (lS,2R)-l-benzyl-3-dimethylamino-2-methyl- 
hphenylpropyl acetate IPRS and 0.02 per cent w/v of 
4-dimethylamino-3-methyl-1,2-diphenylbutan-2-ol 
hydrochloride IPRS and shake. Extract the aqueous layer with 
two 20 ml quantities of dichloromethane. Shake the combined 
dichloromethane extracts with 5 g of anhydrous sodium 
sulphate, filter and evaporate to dryness at a temperature not 
exceeding 40° using a rotary evaporator. Dissolve the residue 
in 10 ml of dichloromethane.

Chromatographic system
- a glass column 0.6 m x 3 mm, packed with acid-washed, 

silanised diatomaceous support (100 to 120 mesh) coated 
with 3 per cent w/w of dimethyl silicone fluid,

- temperature:
column 160°,
inlet port and detector at 150°,

- flow rate: 60 ml per minute, using nitrogen as the carrier 
gas..

The peaks, other than the solvent peak, in the chromatogram 
obtained with the reference solution are due, in order of 
emergence, to (a) the internal standard, (b) (lS,27?)-l-benzyl- 
3-dimethylamino-2-methyl-l-phenylpropyl acetate and (c) 4- 
dimethylamino-3 -methyl-1,2-diphenylbutan-2-ol hydrochloride. 
In the chromatogram obtained with test solution (b) the ratio 
of the area of any peak corresponding to (b) to that of the 
peak due to (a) and the ratio of the area of any peak 
corresponding to (c) to that of .the peak due to (a) are not 
m°re than the corresponding ratios in the chromatogram 
obtained with reference solution (0.67 per cent each). _

Sulphated ash (2.3.18). Not more than 0.1 per cent, 

^ater (2.3.43). 3.0 to 5;0 per .cent;.determined on 0.5 g.

C6Hi2O6 Mol. Wt. 180.2 (anhydrous)

C6H|2O6.H2C) Mol. Wt. 198.2 (monohydrate)

Dextrose is D-(+)-glucopyranose or D-(+)-glucopyranose 
monohydrate.

Category. Nutrient; fluid replenisher.

Description. A white crystalline powder.

Identification

A. When heated, it melts, swells up and bums, and an odour 
of burnt sugar is perceptible.

B. Dissolve 0.1 g in 10 ml of water, add 3 ml of potassium 
cupri-tartrate solution', the solution is blue and clear. Heat to 
boiling; a copious red precipitate is formed.

Tests

Appearance and odour of solution. Dissolve 10.0 g in 15 ml of 
water. The solution is clear (2.4.1), not more intensely coloured 
than reference solution BYS7 (2.4.1), and is odourless.

Acidity or alkalinity. Dissolve 6.0 g in 25 ml of carbon dioxide- 
free water and add 0.3 ml of phenolphthalein solution. The 
solution is colourless and not more than 0.15 ml of 0.1 M 
sodium hydroxide is required to change the colour of the 
solution to pink.

Specific optical rotation (2.4.22). + 52.5° to+53.3°, determined 
in a solution prepared by dissolving 10.0 g in 80 ml of water,
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adding 0.2 ml of 5 Mammonia, mixing well, allowing to stand 
for 30 minutes and diluting to 100.0 ml with wafer

Arsenic (2.3.10). Dissolve 10.0 g in 50 ml of water and add 
10 ml of stannated hydrochloric acid AsT. The resulting 
solution complies with the limit test for arsenic (1 ppm).

Heavy metals (2.3.13). Asolution prepared by dissolving 4.0 g 
in 10 ml of wafer, 2 ml of dilute acetic acid and sufficient 
wafer to produce 25 ml, complies with the limit test for heavy 
metals, MethodA(5 ppm).

Chlorides (2.3.12). 20 ml of a 10.0 per cent w/v solution 
(solution A) complies with the limit test for chlorides (125 ppm).

Sulphates (2.3.17). 7.5 ml of solution A diluted to 15 ml with 
distill water complies with the limit test for sulphates 
(200 ppm).

Sulphite. Dissolve 5.0 g in 40 ml of wafer, add 2.0 ml of 0.1M 
sodium hydroxide and dilute to 50.0 ml with wafer. To 10.0 ml 
of the solution add 1 ml of a 31 per cent w/v solution of 
hydrochloric acid, 2.0 ml of decolourised magenta reagent 
and 2.0 ml of a 0.5 per cent v/v solution of formaldehyde 
solution. Allow to stand for 30 minutes and measure the 
absorbance of the resulting solution at the maximum at about 
583 nm (2.4.7).. The absorbance is not more than that of a 
standard prepared in the following manner. Dissolve 76 mg of 
sodium metabisulphite in sufficient water to produce 50.0 ml, 
dilute 5.0 ml ofthe solution to 100.0 ml and to 3.0 ml of resulting 
solution add 4.0 ml of 0.1 Msodium hydroxide and dilute to 
100.0 ml with water. Immediately treat 10.0 ml of the resulting 
solution in the same manner as the test solution beginning at 
the words “add 1 ml of a 31 per cent w/v solution.... ”. Use as
the blank for both measurements a solution prepared in the 
same manner using 10 ml of water.

Barium. To 10 ml of solution A add 1 ml of 7 M sulphuric acid. 
Examine exactly after 1 hour; any opalescence in the solution 
is not more intense than that in a mixture of 10 ml of solution A 
and 1 ml of water.

Foreign sugars, soluble starch and dextrins. Boil 1.0 g in 
30 ml of ethanol (90per cent) to dissolve. The appearance of 
the solution does not change on cooling.

Sulphated ash (2.3.18). Not more than 0.1 per cent determined 
by the following method. Dissolve 5.0 g in 5 ml of wafer, add 
2 ml of sulphuric acid, evaporate to dryness, and ignite to 
constant weight. If necessary, repeat the heating with the 
sulphuric acid. -

Water (2.3.43). Not more than 1.0 per cent (anhydrous form) 
and 7.0 to 9.5 per cent (monohydrate), determined on 0.5 g.

Dextrose intended for use in the manufacture ofparenteral 
preparations complies with the following additional 
requirement. ' ■
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Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin t u 
per ml of a 5 per cent w/v solution in water for injection 

Storage. Store protected from moisture.

Labelling. The label states (1) whether the material ’ 
monohydrate or is in the anhydrous form; (2) whether or 
the contents are intended for use in the manufacture 
parenteral preparations. ■ ■

Dextrose Injection
Dextrose Intravenous Infusion; Glucose Intravenous 
Infusion

Dextrose Injection is a sterile solution of Dextrose in Water for 
Injections.

Dextrose Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
anhydrous dextrose, C6H12O6.

Usual strengths. 5,10,25, and 50 per cent w/v.

Description. A clear, colourless solution. Solutions containing 
20.0 per cent w/v or more of Dextrose may be not more than 
faintly straw-coloured.

Identification

A. To 1 ml add 0.05 ml of potassium cupri-tartrate solution', 
the solution is blue and clear. Heat to boiling; a copious red 
precipitate is formed.

B. The solution prepared as directed in the Assay is 
dextrorotatory.

Tests

pH (2.4.24). 3.5 to 6.5, determined in a solution diluted, it 
necessary, with water for injections to contain not more than 
the equivalent of 5 per cent w/v of Dextrose and to which 
0.30 ml of a saturated solution of potassium chloride has 
been added for each 100 ml of solution.

5-Hydroxymethylfurfural and related substances. Dilute a 
volume containing 1.0 g of Dextrose to 250.0 ml with water. 
Absorbance of the resulting solution at the maximum at about 
284 nm (2.4.7), not more than 0.25.

Heavy metals (2.3.13). A solution prepared by evaporating a 
volume containing 4 g of Dextrose to 10 ml and adding 2 ml 
dilute acetic acid and sufficient water to produce 25 ml 
complies with the limit test for heavy metals, Method A 

(5 ppm).
Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Units 
per ml for preparations containing 5 per cent w/v or less o
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Dilute injections containing more than 5 per cent 
. with sufficient 'water BET so as to contain

5 per centw/v of Dextosc.

# etc Comply with the tests stated under Parenteral
Othet tesr; ; .preparations (Infusions).

To a measuredvolume containing between 2 g and 5 g 
add 0.2 ml of 5 M ammonia and sufficient water

. e 100.0 ml. Mix well, allow to stand for 30 minutes 
E°ddetemiife the optical rotation in a 2-dm tube (2.4.22). The 
Xerved rotation in degrees multiplied by 0.9477 represents 
the weight, in g, of dextrose, C6H12O6, in the volume taken for

assay, j ■ ■ - ■
forage. Store in single dose containers at a temperature not 
exceeding 30°.

Labelling. The label states (1) the strength as the percentage 
w/v of anhydrous dextrose, C6Hi2O6; (2) that the injection 
should not be used if it contains visible solid particles.

Diacerein

c1?h12os Mol. Wt. 368.3

Diacerein is 9,10-dihydro-4,5-dihydroxy-9,10-dioxo- 
2-anthranoic acid diacetate.

Diacerein contains not less than 98.0 per cent and not more 
than 101.0 per cent of Ci9Hi2O8, calculated on the anhydrous 
basis.

Category. Antirheumatic.

Description. A fine yellow powder.

Identification

lesM may be omitted if tests B and C are carried out. Tests B 
may be omitted if test A is carried out.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diacerein IPRS 
or with the reference spectrum of diacerein. . .
8- Determine by thin-layer chromatography (2.4.17), coating 
012 Plate with silica gel GF254. '

Mobile phase. A mixture of 60 volumes of 2-propanol, 30 
volumes of ethyl acetate and 2 volumes of water.

Test solution. Dissolve about 10 mg of the substance under 
examination in 100.0 ml of acetone.

Reference solution. A 0.01 per cent w/v solution of diacerein 
IPRS in acetone.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 4.5 to 5.5, determined in a 1.0 per cent w/v 
suspension.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 60 volumes of water and 40 volumes of 
acetonitrile.

Test solution. Dissolve about 25 mg of the substance under 
examination in 10 ml ot'N, N-dimethylacetamide and dilute to 
25.0 ml with the solvent mixture.

Reference solution (a). Dilute .1-0 ml of the test solution to 
200.0 ml with the solvent mixture.

Reference solution (b). Dissolve 5 mg of triacetyl aloe-emodin 
IPRS in 5 ml of N,N-dimethylacetamide and dilute to 25 ml 
with the solvent mixture. Dilute 5.0 ml of the solution to 
200.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (Such as Thermo BDS Cl 8),

- mobile phase: a mixture of 50 volumes of methanol and 
50 volumes of 0.1 per cent v/v solution of triethylamine 
in water, adjusted to pH 2.5 with trifluroacetic acid,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
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peak due to triacetyl aloe-emodin is not more than 0.3 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.15 .per cent), the area of any 
other secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than 3 times the area of the peak in the 
chromatogram obtained with reference solution (a) (1.5 per 
cent). .

Aloe-emodin content. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve about 100 mg ofthe substance under 
examination into a250-ml conical flask. Add 25.3 ml of 0.5 M 
sodium hydroxide. Stir well for htleast 10 minutes and add 
74.7 ml of glycine solution. Adjusted to pH 9.5 with 0.5 M 
sodium hydroxide. Transfer this solution in 150 ml separating 
funnel. Extract the solution three times with 8.5 ml of 
chloroform. Collect the extracts and wash with 10 ml of buffer 
pH 9.5 and then with 10 ml of 0.01 Msulphuric acid. Filter 
well through anhydrous sodium sulphate. Evaporate at 40° 
to dryness on' water-bath. Dissolve the residue in 1 ml of 
methanol and 1 ml of the mobile phase, filter.

Reference solution. Dissolve 100 mg of aloe-emodin IPRS in 
20 ml of A, N-Dimethylacetamide and dilute to 100 ml with 
methanol. Dilute5 ml ofthe solution to 100 ml with methanol. 
Further dilute ,5.0 ml ofthe solution to 50 ml with methanol. 
Transfer 1.0 ml of the solution into a 250-ml conical flask and 
add 25.3 ml of 0.5 M sodium hydroxide. Mix well for atleast 
10 minutes and add 74.7 ml oi glycine solution. Adjusted to 
pH 9.5 with 0.5 Msodium hydroxide and transfer this solution 
to 150-ml separating funnel. Extract the solution three times 
with 8.5 ml of chloroform. Collect the extracts and wash with 
10 ml of buffer pH 9.5 and then with 10 ml of0.005 Msulphuric 
acid. Filter well through anhydrous sodium sulphate:. 
Evaporate at 40° to dryness on water-bath. Dissolve the 
residue in 1 ml of methanol and I ml ofthe mobile phase, filter.

Use chromatographic system as described under Related 
substances using injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 20.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of peak 
corresponding to aloe-emodin is not more than the area ofthe 
principal peak in the chromatogram obtained with the reference 
solutiori (50 ppm).

Heavy metals (2.3 ; 13). 2.0 g complies with the limit test for 
heavy metals Method B, (10 ppm).

Chromium. Not more than 5 ppm.

........................................................................... ...............

Determine by atomic absorption spectrophotometry (24 
Method A, using a solution prepared by dissolving 0 5 
the substance under examination in 1 M nitric acid. Meas ^’ 
the absorbance at 357.9 nm using chromium hollow cath^ 
lamp and an air-acetylene flame. For the standard solutioe 
dissolve 2.82 g of dried potassium dichromate at Do- $ 
4 hours in 1000 ml of wafer and dilute suitably with 7 Mhif^. 
acid for standard- solutions. ■■■■:>■

Sulphated ash (2.3,18). Not morelhan ,0.2 per cent.

Water (2.3.43). Not.more than 0:5 per cent,-determined tm
0.5g. . : , • ‘X. ■■■ ..

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of wafer and 40 volumes of 
acetonitrile.

Test solution. Dissolve about 50 mg of the substance.'under 
examination in .100 ml of N, N-dimethylacetamide. Dilute 
5.0 ml of the solutiori to 50.0 ml with the solvent mixture.

Reference solution. Dissolve 50 mg of diacerein IPRS 
100 ml of A, N-dimethylacetamide. Dilute 5.0 ml ofthe solution 
to 50.0 ml with the solvent mixture.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C19Hi2Og.

Storage. Store protected from light.

Diacerein Capsules
Diacerein Capsules. contain not less than 90.0 per cent and 
not more than 110.0 per. cent of the stated amount of diacerein, 
C^H^Og.

Usual strength. 50 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatograrii obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle), : ■
Medium. 900 ml of citrate buffer pH 6.0, prepared by dissolving 
1.816 g of citric acid and 11.91 g of trisodium citrate &
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of water, adjusted to pH 6.0 with 0.1 M sodium 
iXrfe or 1 M hydrochloric acid, 

Speed and limo- 75 rpm and 45 minutes.

r Mraw a suitable volume of the medium and filter. Measure 
’ 1 a^(jrbance of the filtrate, suitably diluted if necessary 
^^dissolution medium at 340 nm (2.4.7). Calculate the content 

diacerein, C^H^Ogin the medium from the absorbance 
brained from a solution prepared by dissolving 25 mg of 

diacereinlPRS m 10.0 ml of acetonitrile and dilute to 100 ml 
with dissolution medium. Dilute 5.0 ml of the solution to 50 ml 

the dissolution medium.

q Not less than 75 per cent ofthe stated amount of C^H^Og. 

Related Substances. Determine by liquid chromatography 
(2.4.14).

Store and inject the solutions at 4°.

Solvent mixture (a). 60 volumes of acetonitrile and 20 volumes 
ofim/er.
Solvent mixture (b). 20 volumes of tetrahydrofuran, 
60 volumes of acetonitrile and 20 volumes of water.

Test solution. Disperse the contents of capsules containing 
about 25 mg of Diacerein in 10 ml of tetrahydrofuran, sonicate 
and dilute to 50.0 ml with solvent mixture (a), filter.'

Reference solution (a). Dissolve about 25 mg ofthe diacerein 
IPRS in 10.0' ml of tetrahydrofuran, sonicate and dilute to 
50.0 ml with solvent mixture (a).
Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with solvent mixture (b). Dilute 5.0 ml of the- solution 
to 50.0 ml with the same solvent.: ■ ■
Chromatographic system

- a stainless steel column 25 cm x 4.6 ;mm, packed with 
octadecylsilane bonded to porous silica (3.5 pm) (Such 
asWatersX-terraRP18), ;

- mobile phase: a mixture of 62 volumes of a buffer solution 
prepared by diluting 2 ml of orthophosphoric acid in 
1000 ml of water and 3 8 volumes of acetonitrile,

~ flow rate: 1 ml per minute,
~ spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
&an5.0per cent.

Inject reference solution (b) and the test, solution. In the 
chromatogram obtained with' the test solution, the area of any 
secondary peak is not more than the area ofthe principal peak 
,n ^le chromatogram obtained with reference solution >(b) 
0.0 per cent) and the sum of areas of all the secondary peaks 
is not more than 2.0 times the area of the principal peak in 
the chromatogram obtained - with reference solution (b) 
—0 percent).

DIAZEPAM

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of buffer pH 3.0 prepared by 
diluting 1.4 ml of triethylamine in 100 ml of water, adjusted to 
pH 3.0 with orthophosphoric, acid and 50 volumes of 
acetonitrile.

Test solution. Disperse the contents of capsules containing 
about 50 mg of Diacerein in 200 ml of solvent mixture, sonicate 
for 10 minutes and dilute to 250.0 ml with the solvent mixture, 
filter. Dilute 5.0 mi ofthe solution to 20.0 ml with the solvent 
mixture.

Reference solution. A 0.005 per cent w/v solution of diacerein 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as inert si 1ODS-3),

. - mobile phase: a mixture of 75 volumes ofbuffer solution 
prepared by diluting 1.4 ml of triethylamine in 100 ml of 
water, adjusted to pH 7.0 with orthophosphoric acid 
and 25 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume:,20 pl.

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000, tailing factor is not 
more than 2.0 and the relative standard deviation of replicate 
injections is not more than 2.0 per cent. . ,

Inject the reference solution and the test solution.

Calculate the content of C;9H|2OS in the capsules.

Storage. Store protected from moisture.

Diazepam

C1611i3C1N2O Mol. Wt. 284.7

Diazepam is 7-chloro-l ,3-dihydro-1 -methyl-5-phenyl-
1,4- benzodiazepin-2-one.
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Diazepam contains not less than 98.5 per cent and not more 
than 101.0 per cent of C16Hj3C1N2O, calculated on the dried 
basis.

Category. Anxiolytic; sedative; anticonvulsant.

Description. A white or almost white to pale yellow, crystalline 
powder.

Identification

Test A may be omitted if tests B, C andD are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diazepam IPRS 
or with the reference spectrum of diazepam.

B. Measure the absorbances in subdued light immediately 
after preparation of the solution.

When examined in the range 230 nm to 360 nm (2.4.7), a 0.0005 
per cent w/v solution in 0.05 M methanolic sulphuric acid 
shows absorption maxima at 241 nm and 284 nm; absorbance 
at 241 nm, about 0.5 and at 284 nm; about 0.23.

C. Measure the absorbance in subdued light immediately 
after preparation of the solution.

When examined in the range 325 nm to 400 hm (2.4.7), a 
0.0025 per cent w/v solution in 0.05 M methanolic sulphuric 
acid shows an absorption maximum only at 366 nm, between 
0.35 and 0.39.

D. Determine by the oxygen-flask method (2.3.34), using 
20 mg of the substance under examination and 5 ml of dilute 
sodium hydroxide solution as the absorbing liquid. When 
the process is complete, acidify the solution with dilute 
sulphuric acid and boil gently for 2 minutes; the solution 
gives the reactions of chlorides (2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve about 10 mg of the substance under 
examination in methanol and dilute to 10.0 ml with methanol.

Reference solution (a). A solution containing 0.01 per cent 
w/v each of nordazepam IPRS and diazepam IPRS in 
methanol.

Reference solution (b). A solution containing 0.0001 per cent 
w/v of diazepam impurity B IPRS (3-amino-6-chloro-l - 
methyl-4-phenylcarbostyril IPRS), 0.00001 per cent w/v of 
diazepam impurity A IPRS (2-methylamino-5-chlorobenzo- 
phenonelPRS) and 0.0003 per cent w/v of nordazepam IPRS 
in methanol.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm packed t 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a, mixture of 40 volumes of acetonitrite 

40 volumes of water and 20 volumes of methanol ’
- flow rate: 1 ml per minute,
- spectrophotometer set at 255 nm,
- injection volume: 10 pl.

The relative retention time with reference to diazepam fa 
nordazepam is about 0.76.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to nordazepam and diazepam 
is not less than 4.0, the column efficiency is not less than 5000 
theoretical plates for the principal peak and the tailing factor 
is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to diazepam impurity A is not more than 
0.01 per cent, the area of peak corresponding to diazepam 
impurity B is not more than 0.1 per cent and the area of peak 
corresponding to nordazepam is not more than 0.3 per cent, 
the area of any other secondary peak is not more than 0.1 per 
cent and the sum of the areas of all the secondary peaks is not 
more than 1.0 per cent, calculated by area normalisation.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven over phosphorus pentoxide at 
60° at a pressure of 1.5 to 2.5 kPa for 4 hours.

Assay. Dissolve 0.25 g in 80 ml of anhydrous glacial acetic 
acid with the aid of heat, if necessary and cool. Titrate with 
0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carryout a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02847 g of 
C!6HlsCIN2O.

Storage. Store protected from light.

Diazepam Capsules
Diazepam Capsules contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of diazepam. 
C16H13C1N2O.

Usual strengths. 2 mg; 5 mg; 10 mg.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

2074

https://nhathuocngocanh.com/



DIAZEPAM INJECTION
IP 2022

. oijase. A mixture of 100 volumes of chloroform and 
l^unKSof^0”07-

hition- Shake a quantity of the contents of the capsules 
sufficient methanol to produce a solution containing 

0per cent w/v of Diazepam, allow to settle and decant the 
s/pernatant liquid.

r> r- ronce solution. A 0.5 per cent w/v solution of diazepam 
!PRS in methanol.

। t0 the plate 2 pl of each solution. After development, 
. ,the plate in air, spray with a 10 per cent v/v solution of 
^Iphuric acid in ethanol, heat at 105° for 10 minutes and 
examine under ultraviolet light at 365 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 
io that in the chromatogram obtained with the reference 
solution.
B When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay shows two absorption maxima 
a[242nm284nm.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc with an average pore diameter 
not greater than 1.0 pm. Reject the first few ml of the filtrate 
and dilute a suitable volume of the filtrate with 0.1 M 
hydrochloric acid. Measure the absorbance of the resulting 
solution at the maximum at about 242 nm (2.4.7). Calculate the 
content of diazepam, Ci6H13C1N2O in the medium from the 
absorbance obtained from a solution of known concentration

diazepam IPRS.

Q. Not less than 85 per cent of the stated amount of 
C*Hi3CIN2O.

Related substances and decomposition products. Determine 
in subdued light by thin-layer chromatography (2.4.17), coating 
she plate with silica gel GF254.

Mobile phase. A mixture of equal volumes of hexane and 
ethyl acetate.

^OTE— Prepare the following solutions freshly.

Test solution., Shake a quantity ofthe contents ofthe capsules 
containing 50 mg of Diazepam with 5 ml of acetone and filter. 

Reference solution. Dilute 1 volume of the test solution to 
volumes with acetone.

Apply to the plate 20 pl of the test solution and 5 pl ofthe 
reference solution. After development, dry the plate in air and 

examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with the reference solution.

Uniformity of content. Complies with the test stated under 
Capsules using the following method of analysis. Weigh an 
intact capsule. Open the capsule without losing any part of 
the shell and transfer the contents as completely as possible 
to a 100-ml volumetric flask. Weigh the shell, remove any 
retained contents and reweigh the shell. To the flask add 1 ml 
of water, mix and allow to stand for 15 minutes. Add 80 ml of a 
0.5 per cent w/v solution of sulphuric acid in methanol, shake 
for 15 minutes, add sufficient of the methanolic sulphuric 
acid to produce 100.0 ml and filter. Dilute suitably, if necessary 
and measure the absorbance at the maximum at 284 nm (2.4.7). 
Calculate the content of Ci6H,-ClNfO taking 450 as the specific 
absorbance at 284 nm, making an appropriate adjustment for 
any retained capsule content.

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about IQ mg of Diazepam, add 5 ml of water and 
complete the test as described under Uniformity of content 
beginning at the words “mix and allow to stand for 
15 minutes....”. Calculate the content of Ci6Hi3C1N2O taking 
450 as the specific absorbance at 284 nm.

Storage. Store protected from light.

Diazepam Injection
Diazepam Injection is a sterile solution of Diazepam in Water 
for Injections or other suitable solvent.

Diazepam Injection contains not less than 90.0 per cent and 
notmorethan 110.0 percentofthe stated amount of diazepam, 
C16H13CIN2O.

Usual strengths. 5 mg per ml; 10 mg per ml.

Description. A clear, colourless or almost colourless solution.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel Q.

Mobile phase. A mixture of 100 volumes of chloroform and 
10.volumes of methanol.

Test solution. Dilute if necessary, a measured volume of the 
injection with water to produce a solution containing 5 mg of 
Diazepamper ml.

Reference solution. A 0.5 per cent w/v solution of diazepam 
IPRS in methanol.
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Apply to the plate 2 pl of each solution. After development, 
dry the plate in air, spray with a 10 per cent v/v solution of 
sulphuric acid in ethanol, heat at 105° for 10. minutes and 
examine under ultraviolet light at 365 nm. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram'obtained with the reference 
solution.

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay shows absorption maxima at 
about 242 and at about 284 nm. . .

Tests

pH (2.4.24). 6.2 to 6.9.

Bacterial endotoxins (2.2.3). Not more than 11.6 Endotoxin 
Units per mg of diazepam.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To a measured volume containing 10 mg of Diazepam, 
add 20 ml of buffer solution pH 7.0 and extract-with four 
quantities, each of 20 ml, of chloroform, passing each-extract 
through about 5 g of anhydrous sodium sulphate and dilute 
the combined chloroform extracts to 100.0 ml with chloroform: 
Evaporate 10.0 ml ofthe solution to dryness under nitrogen, 
add sufficient volume of a ,0.5 per cent w/v solution of 
sulphuric acid in methanol to produce 100.0 ml. Measure the 
absorbance of the resulting solution at the maximum at about 
284 nm (2.4.7). Calculate the content of Ci6H13C1N2O taking 
450 as the specific absorbance at 284 nm.

Storage. Store in single dose or multiple dose containers 
protected from light.

Diazepam Tablets
Diazepam Tablets contain not less than 92,5 per cent and not 
more than 107.5 per cent of the stated amount of diazepam, 
C16H13C1N2O.

Usual strengths. 2 mg; 5 mg; 10 mg.

Identification

A. Determine by thin-layer chromatography (2.4'. 17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of chloroform and 
10 volumesof methanol. . ; ;

Test solution. Shake a quantity of the powdered •tablets with 
sufficient methanol to produce a solution containing 0.5 per 
cent w/v of Diazepam, allow to settle and decant the supernatant 
liquid.

Reference solution: A 0.5 per cent w/v solution of dia- 
IPRS in methanol. .

Apply to the plate -2 pl of each solution. After develop^ 
dry the plate in air, spray with a 10 per cent v/v solutio ^ 
sulphuric acid in ethanol, heat at 105° for 10 minutes 
examine under ultraviolet light at 365 nm. The principal spo; ’ 
the chromatogram obtained with the test solution correspo^ 
to that in the chromatogram obtained with the reference 
solution.

B. When examined in the range 230 to 360 nm (2.4.7) 
solution obtained in the Assay shows absorption maxima a» 
about 242 and at about 284 nm.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle);
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc with an average pore diameter 
not greater than 1.0 pm. Reject the first few ml ofthe filtrate 
and dilute a suitable volume of the filtrate with 0,1 M 
hydrochloric acid. Measure the absorbance of the resulting 
solution at the maximum at about 242 nm (2.4.7). Calculate the 
content of diazepam,C16H13C1N2O in the medium from the 
absorbance obtained from a solution of known concentration 
of diazepam IPRS. .

Q. Not less than 85 per cent of the stated amount of 
Ci6H13ClN2O.

Related substances and decomposition products. Determine 
in subdued light by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of equal volumes of hexane and 
ethyl acetate.

Test solution. Prepare freshly by.shaking a quantity ofthe 
powdered tablets containing 50 mg of Diazepam with 5 ml oi 
ethanol (95 per cent) and filtering.

Reference solution. Dilute 1.0 ml ofthe test solution to 50.0 ml 
with ethanol (95 per cent).

Apply to the plate 20 pl of the test solution and 5 pl ofthe 
reference solution. After development, dry the plate in air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatogram obtained with the test solution is no* 
more intense than the spot in the chromatogram obtain? 
with the reference solution.
Uniformity of content. Complies with the test stated undd

Tablets. r
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rie tablet; add 1 ml of water, mix and allow to stand
- riunutes/Add 80 ml of a 0.5 per cent w/v solution of 

ic acid in methanol, shake for 15 minutes, add 
J ' r ’ rit of the methanolic. sulphuric acid Xo produce 
sU ‘ k and filter. Dilute suitably, if necessary and measure 
^Tbsorbance at the maximum at 284 nm (2.4.7). Calculate the 

tent of C!6H13C1N2O in the tablet taking 450 as the specific
Saiiceat284nm.

Other tests. Comply with the tests stated under Tablets.

\ssay Weigh and powder 20 tablets. Disperse a quantity of 
Jhe ponder containing about 10 mg of Diazepam, add 5 ml of 
w'ater anci complete the test as described under Uniformity of 
content beginning at the words “mix and allow to stand for 15 
minutes. Calculate the content of C16H13C1N2O taking 450 
as the specific absorbance at 284 nm.

Storage, Store protected from light.

Diazoxide

OxX//O
Cl S'NH

N CH3

CjH7C1N2O2S Mol. Wt 230.7

Diazoxide is 7-chloro-3-methyl-2H-l ,2,4-benzothiadiazine 1,1- 
dioxide.

Diazoxide contains not less than 98.0 per cent and not more 
than 101.0 per cent of C8H7C1N2O2S, calculated on the dried 
basis.

Category. Antihypertensive.

Description. A white or almost white, fine or crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out. 
Tests B, C and D may be omitted if test A is carried out.

A Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diazoxide IPRS 
or with the reference spectrum of diazoxide.

Dissolve 0.05 g in 5 ml of 1 Msodium hydroxide, dilute to 
^0 ml with water. Dilute 1.0 ml of the.solution to 100 ml with 0.1

sodium hydroxide. When examined in the range 230 nm to 
Jd0 nm (2.4.7), the resulting solution shows an absorption 
m3ximum at 280 nm and a shoulder at 304 nm. The specific 
absorbance is 570 to 610. '

to toe test for Related substances, the principal spot in the 
toromatogram obtained with test solution, (b) corresponds to 

DIAZOXIDE

the principal spot in the chromatogram obtained with reference 
solution (b).

D. Dissolve about 20 mg in a mixture of 5 ml of hydrochloric 
acid and 10 ml of water. Add 0.1 g of zinc powder. Boil for 
5 minutes, cool and filter. To the filtrate add 2 ml of a 0.1 per 
cent w/v solution of sodium nitrite and mix. Allow to stand for 
1 minute and add 1 ml of a 0.5 per cent solution of 
naphthylethylenediamine dihydrochloride. A red or violet- 
red colour develops.

Tests

Appearance of solution. Dissolve 0.4 g in 2 ml of 7 M sodium 
hydroxide and dilute to 20 ml with water. The solution is clear 
(2.4.1), and not more intensely coloured than reference solution 
YS7 (2.4.1).

Acidity or alkalinity. To 0.5 g of the substance under 
examination, add 30 ml of carbon dioxide-free water, shake 
for 2 minutes and filter. To 10 ml of the filtrate add 0.2 ml of 
0.01 M sodium hydroxide and 0.15 ml of methyl red solution, 
the solution is yellow. Not more than 0.4 ml of 0.01 M 
hydrochloric acid is required to change the colour of the 
indicator to red.

Related substance. Determine by thin layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobilephase. A mixture of 7 volumes of ammonia, 25 volumes 
of methanol and 68 volumes of chloroform.

Test solution (a). Dissolve 0.1 g of the substance under 
examination in a mixture of 0.5 ml of 7 Msodium hydroxide 
and 1 ml of methanol and dilute to 5 ml with methanol:

Test solution (b). Dilute 1 ml of test solution (a) to 5 ml with a 
mixture of 1 volume of 1 M sodium hydroxide and 9 volumes 
of methanol.

Reference solution (a). Dilute 0.5 ml of test solution (a) to 
100 ml with a mixture of 1 volume of 7 Msodium hydroxide 
and 9 volumes of methanol.

Reference solution (b). Dissolve 20 mg of diazoxide IPRS in 
a mixture of 0.5 ml of IM sodium hydroxide and 1 ml bf 
methanol and dilute to 5 ml with methanol.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate, in.air and examine under 
ultraviolet light at 254 nm. Any secondary spot in the 
chromatogram obtained with test solution, (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (0.5 per cent),

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.2 g with gentle heating in 50 ml of a mixture 
of 1 volume of water and 2 volumes of dimethylformamide.

2077

https://nhathuocngocanh.com/



DIAZOXIDE TABLETS IP 202;

Titrate with 0.1 M sodium hydroxide, determining the end­
point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.02307 g of 
C8H7C1N2O2S.

Diazoxide Tablets
Diazoxide Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent of the stated amount of diazoxide, 
C8H7C1N2O2S.

Usual strength. 50 mg.

Identification

Shake a quantity of the powdered tablets containing 0.2 g of 
Diazoxide with 50 ml of absolute ethanol, filter and evaporate 
the filtrate to dryness at a pressure of 2 kPa. The residue 
complies with the following tests.

A. When examined in the range 230 nm to 350 nm (2.4.7), a 
0.001 per cent w/v solution in 0.1 Msodium hydroxide shows 
an absorbance maximum only at 280 nm.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of toluene, 30 volumes 
of ether and 20 volumes of acetone.

Test solution. A 0.02 per cent w/v solution of the residue in 
methanol. .

Reference solution. A 0.02 per. cent w/v solution of diazoxide 
IPRS in methanol.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air until the solvent has evaporated, examine 
unr/er ultraviolet light at 254 nm and then spray the dried plate 
with ethanolic sulphuric acid (20 per cent), heat at 105° for 
30 minutes and immediately expose to nitrous fumes in a closed 
glass tank for 15 minutes (the nitrous fumes maybe generated 
by adding 7 M sulphuric acid dropwise to a solution 
containing 10 per cent w/v of sodium nitrite and 3 per cent 
w/v of potassium iodide. Place the plate in a current of warm 
air for 15 minutes and spray with a 0.5 per cent w/v solution of 
N-(l-naphthyl)ethylenediamine dihydrochloride in ethanol 
(95 per cent). If necessary allow to dry and repeat the 
spraying. The principal spot in the chromatogram obtained 
with test solution corresponds to that in the chromatogram 
obtained with reference solution. \

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF25.4; ,.
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Mobile phase. A mixture of 7 volumes of 18 M ammoni 
2 5 volumes of methanol and 6 8 volumes of chloroforjn

Test solution. Shake a quantity of the powdered tablets 
containing 0.75 g of Diazoxide with 40 ml of 0.1 Mso^ 
hydroxide for 30 minutes, filter and dilute the filtrate to 50^ 
with 0.1 M sodium hydroxide.

Reference solution. Dilute 1.0 ml of the test solution 
200.0 ml with 0.1 Msodium hydroxide.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution 
(0.5 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.05 g of Diazoxide, add 70 ml of 
methanol, shake for 1 hour, add sufficient methanol to produce 
100 ml, mix and filter. Dilute 5 ml of the filtrate to 250 ml with 

I

0.1 M sodium hydroxide. Measure the absorbance of the 
resulting solution at the maximum at 280 nm (2.4.7). Calculate 
the content of C8H7C1N2O2S taking 585 as the specific 
absorbance at 280 nm.

Diclofenac Diethylamine

Ci8H22C12N2O2. Mol. Wt. 369.3

Diclofenac Diethylamine is diethylammonium 2-[(2,6- 
dichloroanilirio)phenyl] acetate.

Diclofenac Diethylamine contains not less than 99.0 per cent 
and not more than 101.0 per cent of C i8H22C12N2O2, calculated 
on the dried basis.
Category. Analgesic; antiinflammatory. j

Description. A white to light beige, crystalline powder. I

Identification 1B ।
Test A may be omitted if tests B and C are carried ou t. Tests o | 
and C'may be omitted if test A is carried out. |
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n termine by infrared absorption spectrophotometry (2.4.6). 
the spectrum with that obtained with diclofenac 

^^ylaniine IPRS or with the reference spectrum of diclofenac 

Methylamine.
B Determine by thin-layer chromatography (2.4.17), using the 
plate coated with silica gel GF254.

Mobilephase. A mixture of 0.1 volume of hydrochloric acid, 
' v0]urne of water, 6 volumes of glacial acetic acid and 11 
volumes of ethyl acetate.

Test solution. Dissolve 1.0 g of the substance under 
examination in 100.0 ml of methanol.

Reference solution. A1.0 per cent w/v solution of diclofenac 
diethylamine IPRS in a methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. After development, dry the plate at 105°, 
spray with ninhydrin solution and heat at 110° for 15 minutes, 
the chromatogram obtained with the reference solution shows 
two clearly separated spots.The two principal spots in the 
chromatogram obtained with the test solution correspond to 
that in the chromatogram obtained with the reference solution.

C. Melting point (2.4.21). About 154° with decomposition.

Tests

Appearance of solution. A 5.0 per cent w/v solution in 
methanol is clear (2.4.1), The absorption of the solution 
measured at 440 nm (2.4.7) is not more than 0.05.

pH (2.4.24). 6.4 to 8.4, determined in a 1.0 per cent w/v solution 
int?//?uno/(10per cent). ,

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
same solvent.

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.0005 per cent 
w/v of diclofenac impurity A (1(2,6 dichlorophenyl)-l,3- 
dihydro-2H-mdol-2-one) IPRS and add 1.0 ml of test solution 
in the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octylsilane silica gel (5 pm),
mobile phase: 34 volumes of a mixture of equal volumes 
of a 0.1 per cent w/v solution of orthophosphoric acid 
and a 0.16 per cent w/v solution of sodium dihydrogen 
orthophosphate dihydrate, adjusted to pH 2:5 and 
66 volumes of methanol,

- . flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

The retention times are about 25 minutes for diclofenac and 
about 12 minutes for diclofenac impurity A.

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to diclofenac and diclofenac 
impurity A is not less than 6.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.2 
per cent); the sum of the areas of all the secondary peaks is 
not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.25 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Heavy metals (2.3.13)..2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at a pressure not exceeding 1 kPa for 24 
hours.

Assay. Dissolve 0.5 g in 30 ml of anhydrous glacial acetic 
acid. Titrate with 0.1Mperchloric acid, determining the end­
point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03693 g of 
GlINCLNTL.

Storage. Store protected from light and moisture.

Diclofenac Gel
Diclofenac Gel is a Diclofenac Diethylamine in a suitable base.

Diclofenac Gel contains not less than 90.0 per cent and not 
more than 110.0 per cent ofthe stated equivalent amount of 
diclofenac diethylamine,

Usual strength. 1.16 per cent w/w.

Identification

Determine by thin-layer chromatography (2.4.17), using the 
plate coated with silica gel GF254.

Mobile phase. A mixture of 0.1 volume of hydrochloric acid, 
1 volume of water, 6 volumes of glacial acetic acid and 
11 volumes of ethyl acetate.
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Test solution. Disperse a quantity of the gel containing 50 mg 
of Diclofenac Diethylamine in 12.5 ml of ft 5 Msodium chloride 
and shake until a homogeneous suspension is obtained. Add 
12.5 ml of chloroform, shake well and mix with the aid of 
ultrasound for 5 minutes. Allow the layers to separate, filter 
the chloroform layer through a suitable glass fibre filter and 
use the filtrate.

Reference solution. A 0.2 per cent w/v solution of diclofenac 
diethylamine IPRS in chloroform.

Apply to the plate 2 p.1 of each solution. Allow the mobile 
phase to rise 15 cm. After development, dry the plate at 105°, 
spray with ninhydrin solution and heat at 110° for 15 minutes. 
The two principal spots in the chromatogram obtained with 
the test solution correspond to that in the chromatogram 
obtained with the reference solution

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Shake a quantity ofthe gel containing 50 mg of 
Diclofenac Diethylamine with 50 ml of acetone for 10 minutes, 
filter and evaporate the filtrate to dryness under reduced 
pressure. Dissolve the residue in 10.0 ml of a mixture of 40 
volumes of water and 60 volumes of methanol, dilute 1.0 ml 
of the solution to 5.0 ml with the mobile phase and filter 
through a suitable glass fibre filter.
Reference solution (a). Dilute 1.0 ml of test solution to 
100.0 ml with methanol.
Reference solution (b). A 0.01 per cent w/v solution each of 
diclofenac sodium IPRS and diclofenac impurity ‘A IPRS [I- 
(2,6-dichlorophenyl)-1,3-dihydro-2H-indol~2-one IPRS] in 
methanol.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octylsilane silica gel (5 pm),

- mobile phase: 34 volumes of a mixture of equal volumes 
of a 0.1 per cent w/v solution of orthophosphorlc acid 

. and a 0.16 per cent, w/v solution of sodium dihydrogen 
orthophosphate, adjusted to pH 2.5 and 66 volumes of 
methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

The retention times are about 25 minutes for diclofenac and 
about 12 minutes for diclofenac impurity A.

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to diclofenac and diclofenac 
impurity Ais not less than 6.5. -

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.5 times the retention time ofprincipal peak. In

............... ................................... .......... ........... .............

the chromatogram obtained with test solution, the area of 
secondary peak is not more than 0.5 times the areas of princ^ 
peak in the chromatogram obtained with reference soluf^ 

(a) (0.5 per cent) and the sum of all the secondary peaks is n 
more, than the area of principal peak in the .chrornatograu 
obtained with reference solution (a) (1.0 per cent). Ignore 
peak with an area less than 0.05 times the area ofthe principq 
peak in the chromatogram obtained with reference soluti ** 
(a) (0.05 per cent). °n

Other tests. Comply with the tests stated under Gels. 

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity ofthe gel containing 50 mg of 
Diclofenac Diethylamine with 50 ml of acetone, for 10 minutes 
filter and evaporate the filtrate to dryness under reduced 
pressure. Dissolve the residue in 100.0 ml of a mixture of 40 
volumes of vrater and 60 volumes of methanol. Dilute 1.0 
of the solution to 10.0 ml with the mobile phase and 
through a glass fibre filter (Whatman GF/C is suitable).

Reference- solution (a). A 0.005 per cent w/v solution of 
diclofenac sodium IPRS in methanol.

Reference solution (b). A 0.01 per cent w/v solution each of 
diclofenac sodium IPRS and diclofenac impurity A IPRS in 
methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octylsilane silica gel (5 pm),'
- mobile phase: 20 volumes of a mixture of equal volumes 

of a 0.1 per cent w/v solution of orthophosphoric acid 
and a 0.16 per cent w/v solution of sodium dihydrogen 
orthophosphate dihydrate, adjusted to pH 2.5 and 80 
volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotorneter set at 254 nm,
- injection volume: 20 pl.

The retention times are about 5 minutes for diclofenac and 
about 4 minutes for diclofenac impurity A.

Inject reference solution (b). The test is not valid unless the 
resolution between the diclofenac peak and diclofenac 
impurity A peak is not lessdhan 2.0.

Inject reference solution (a) and the test solution.

Calculate the content of C^l ^CLN-O.' in the gel.
1 mg of Ci4HioCl2NNa02 is equivalent to 1.1609 mg oi 
c18h22ci2n2o2.
Storage. Store in a cool, dry place, at a temperature not 
exceeding 30°.
Labelling. The label states the quantity in terms of diclofenac 
diethylamine as well as the equivalent amount of diclofenac 
sodium.
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Diclofenac Potassium

K+

ChHAKNQz MoL Wt 334-2

Diclofenac Potassium is benzene acetic acid, 2-[(2,6- 
dichlorophehyl)amino]->monopotassium salt.

Diclofenac Potassium contains not less than 99.0 per cent and 
not more than 101.0 per cent of C 14H10Cl2KNO25 calculated on 
the dried basis.

Category. Analgesic, anti-inflammatory.

Description. A white to off white or slightly yellowish 
crystalline powder, slightly hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diclofenac 
potassium IPRS or with the reference spectrum of diclofenac 
potassium.

B. When examined in the range 230 nm to 360 nm (2.4.7). A 
0.001 per cent w/v solution in methanol shows an absorption 
maximum as obtained with diclofenac potassium IPRS of the 
same concentration.

C. To 0.5 g, add 10 ml of water, stir and add water until the 
substance is dissolved. Add 2 ml of 7M hydrochloride acid, 
stir for 60 minutes, and filter with the aid of a vacuum. Neutralize 
withJMsodium hydroxide. Take 1 ml ofthe solution, add 1 -ml 
of 2 M acetic acid and 1ml of freshly prepared 10 per cent 
w/v solution of sodium cobaltinitrite. A yellow or orange 
yellow precipitate is formed immediately.

Tests 'r

pH (2.4.24). 7.0 to 8.5, determinedin 1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.4.14)

%uffer solution. A mixture of equal volumes of 0.01 M 
orihophosphoric acid and 0.01 M sodium dihydrogen 
m^ophosphate, adjusted to pH 2.5, with additional portions 
0 appropriate components.

mixture. 70 volumes of methanol and 30 volumes of 
Wer.

Test solution. Dissolve 75 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution (a). A solution containing 0.004 per cent 
w/v of diehtyl phthalate, 0.05 per cent w/v of diclofenac 
potassium IPRS and 0.00225 per cent w/v of diclofenac related 
compound A IPRS {N-(2,6-dichlorophenyl)indolin-2~one} 
in the solvent mixture.

Reference solution (b). A 0.015 per cent w/v solution of 
diclofenac related compound A IPRS in methanol. Dilute 
1.0 ml of the solution to 100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a. mixture of 70 volumes ol methanol and 

30 volumes of the buffer solution,
- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm, 
- injection volume: 30 pl.

The relative retention time with reference to diclofenac 
potassium for diethyl phthalate and diclofenac related 
compound Ais about 0.5 and 0.7 respectively.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to diethyl phthalate and 
diclofenac related compound A is not less than 4.0 in the 
chromatogram obtained with reference solution (a). The 
relative standard deviation for replicate injections is not more 
than 5.0 per cent in the chromatogram obtained with reference 
solution (b).

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to diclofenac related compound A is not 
more than 0.75 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.15 per 
cent), the' area of any other secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent) and the sum 
of the areas of all the secondary peaks is not more than twice 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.4 per cent). Ignore any peak with 
an area less than 0.25 times the area ofthe principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on l.Ogby drying at 105° under vacuum for 3 hours.

Assay. Dissolve 0.3 g in 50 ml of anhydrous glacial acetic 
acid. Titrate with 0. IM perchloric acid, determining the end 
point potentiometrically (2.4.25). Carry out a blank titration. 
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1 ml of 0.1 Mperchloric acid is equivalent to 0.03342 g of 
c!4h10ci2kno2.

Storage. Store protected from light and moisture, at temperature 
not exceeding 30°.

Diclofenac Potassium Tablets
Diclofenac Potassium Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
diclofenac potassium, Ci4HI0Cl2KNO2.

Usual strengths. 25 mg; 50 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of intestinalfluid, simulated (without enzyme), 
Speed and time. 50 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the. absorbance ofthe filtrate, suitably diluted with medium, if 
necessary, at the maximum at about 276 nm (2.4.7). Calculate 
the content of Ci4H10C12KNO2 in the medium from the 
absorbance obtained from a solution of known concentration 
of diclofenac potassium IPRS in the dissolution medium.

Q; Not less than 75 per cent of the stated amount of 
C14Hi0C12KNO2.
Related substances. Determine by liquid chromatography 
(2:4.14).

NOTE — Prepare the solutions, protected from light.

Solvent mixture. Equal volumes of acetonitrile and water.

Test solution. Disperse a quantity of powdered tablets 
containing 100 mg of Diclofenac Potassium in 80 ml of the 
solvent mixture and dilute to 100.0 ml with the solvent mixture.

Reference solution. A solution containing 0.0001. per cent 
w/v, each of, diclofenac potassium IPRS and diclofenac related 
compound A IPRS in the solvent mixture.

Chromatographic system
— a stainless steel column 10 cm x 2.0 mm, packed with 

octadecylsilane bonded to porous silica (1.9 gm), 
column temperature: 35°,

- mobile phase: A. 0.01 Mammonium acetate, adjusted 
to pH 5.3 with glacial acetic acid,

B. acetonitrile, ■ ' / •

- flow rate: 0.3 ml per minute, .
- spectrophotometer set at 254 nm, 
- injection volume: 1 gl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 70 30
0.5 70 30
8.5 5 95
10 5 95

10.1 70 30
15 70 30

Name Relative
retention time

Oxindole1* 0.4
Diclofenac 1.0
Diclofenac related compound D2* 1.04
Diclofenac related compound A3 1.48
Diclofenac alcohol analog4* 1.55
Diclofenac benzaldehyde analog5* 1.81
*Process-reIated impurities, included for identification only, not to be 
included in total impurities.
11,3-Dihydro-2f/-indol-2-one,
22-{2[(2-Bromo-6-chlorophenyl)amino]phenyl)acetic acid, 
W-(2,6-Dichlorophenyl)indolin-2-one (diclofenac lactum), 
4 {2-[(2,6-Dichlorophenyl)amino]phenyl} methanol, 

52-[(2,6-Dichlorophenyl)amino]benzaldehyde. :

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 5.0 per cent and the signal-to-noise ratio for the principal 
peak is not less than 10.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to diclofenac related compound A is not 
more than 5 times the area of diclofenac related compound A 
peak in the chromatogram obtained with the reference solution 
(0.5 per cent), the area of any other secondary peak is not 
more than 5 times of the area of the principal peak in the 
chromatogram obtained with the reference solution (0,5 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than 15 times the area of the principal peak in the 
chromatogram obtained with the reference solution (1.5 ptf 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14), 
described under Related substances with the following 
modifications.
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hition. Weigh and powder 20 tablets. Disperse a quantity 
r h’-nowder containing 20 mg of Diclofenac Potassium in 80 

° | ofthe solvent mixture and dilute to 100.0 ml with the solvent 

mixture-
, solution. A 0.02 per cent w/v solution of diclofenac

potassium IPRS in the solvent mixture.

spectrophotometer set at 280 nm,

Inject the reference solution. The test is not valid unless the 
milin0 factor is not more than 1.2 and the relative standard 
deviation for replicate injections is not more than l.Opercent. 

Inject the reference solution and the test solution.

Calculate the content of C^H^C^KNOz in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Diclofenac Sodium

CnHioCIjbJNaCb Mol. Wt. 318.1

Diclofenac Sodium is sodium 2-[(2,6-dichlorophenyl)- 
amino]phenylacetate.

Diclofenac Sodium contains not less than 98.5 per cent and 
not more than 101.0 per cent of CuHioCbNNaOs, calculated on 
the dried basis.

Category. Analgesic; anti-inflammatory.

Description. A white to slightly yellowish crystalline powder; 
slightly hygroscopic.

Identification

Test A may be omitted if tests B, C, and D are carried out. 
Tests B and'C may be omitted if tests A and D are carried out. 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
compare the spectrum with that obtained with diclofenac 
sodium IPRS or with the reference spectrum of diclofenac 
sodium.

& To 1 ml of a 0.4 per cent w/v solution in methanol add 1 ml 
of nitric acid; a dark red colour develops. .

C- In the test for Related substances,'the principal peak in the 
chromatogram obtained with the test solution corresponds to 
lhe peak in. the chromatogram obtained with , the reference 
£olution(a).

D. A 1.0 per cent w/v solution gives the reaction of sodium 
salts(2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in 
methanol is clear (2.4.1), and not more intensely coloured 
than reference solution BYS6 (2.4.1).

pH (2.4.24). 6.5 to 8.5, determined on a 1.0 per cent w/v solution.

Light absorption (2.4.7). Absorbance of a 5.0 per cent w/v 
solution in methanol at 440 nm, not more than 0.050.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in methanol and dilute to 50 ml with the same 
solvent.

Reference solution (a). A 0.0002 per cent w/v solution of 
diclofenac sodium IPRS in methanol.

Reference solution (b). A solution containing 0.0005 per cent 
w/v each of diclofenac sodium IPRS and I~(2,6- 
dichlorophenyl) -1,3-dihydro-2H-indol-2-one IPRS 
(diclofenac impurity A. IPRS) in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

end-capped octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 34 volumes of a solution 

containing 0.5 g per litre of phosphoric acid and 0.8 g 
per litre of sodium dihydrogen phosphate adjusted to 
pH 2.5 with phosphoric acid, and 66 volumes of 
methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to diclofenac and diclofenac 
impurity Ais not less than 6.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution: the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) 
(0.2 per cent); the sum of the areas of all the secondary peaks 
is not more than 2.5 times that of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.25 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (a).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.
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Assay. Dissolve 0.2 g in 50 ml of anhydrous glacial acetic 
acid. Titrate with 0.1Mperchloric acid, determining the end­
point potentiometrically (2.4.25). Carry out ablank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03181 g of 
C^HioC^NNaO?.

Storage. Store protected from light.

Diclofenac Injection
Diclofenac Sodium Injection

Diclofenac Injection is a sterile solution of Diclofenac Sodium 
in Water for Injections. It may contain Propylene Glycol, Benzyl 
Alcohol and sufficient Sodium Hydroxide to adjust the pH of 
the solution.

Diclofenac Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of diclofenac 
sodium, Ci4Hi0Cl2NNaO2.

Usual strength. 25 mg per ml.

Description. A clear, colourless to yellowish liquid.

Identification

Determine by thin-layer chromatography (2.4.17), coating the 
plate withsz/zca gel GF254. ■

Mobile phase. A mixture of 90 volumes of chloroform, 
5 volumes of acetone and 5 volumes of formic acid in a 
saturated chamber.

Test solution. Dilute a suitable volume of the injection 
containing 25 mg of Diclofenac Sodium to 10 ml with 
methanol.

Reference solution. A0.:25 per cent w/v solution of diclofenac 
sodium IPRS in methanol. - '

Apply to the plate 2 pl of each solution. After development, 
dry the plate in a current of warm air and examine under 
ultraviolet light at 254 nm. Alternatively, spray with a 0.5 per 
cent w/v solution of potassium dichromate in sulphuric acid 
(20 per cent). By both methods of visualisation, the principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution.

Tests ■

pH (2.4.24). 8.1 to 9.0.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a suitable volume of the inject" 
containing 50 mg of Diclofenac Sodium to 100.0 ml with the 
mobile phase. Dilute 1.0 ml ofthe solution to 10.0 ml with th 
mobile phase.

Reference solution (a). A 0.005 per. cent w/v solution of 
diclofenac sodium IPRS in the mobile phase.

Reference solution (b).N solution containing 0.0005 percenf 
w/v each of diclofenac sodium IPRS andl-(2,6-dichloro. 
phenyl)-l,3-dihydro-2H-indol-2-one IPRS (diclofenac 
impurity A IPRS) in the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 34 volumes of a mixture of 
equal volumes of a 0.1 per cent w/v solution of 
orthophosphoric acid and a 0.16 per cent w/v solution 
of sodium dihydrogen orthophosphate, adjusted to 
pH 2.5, and 66 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between diclofenac and diclofenac impurity A is 
not less than 6.5.

Inject reference solution (a) and the test solution. 

Calculate the content of C!4HI0Cl2NNaO2 in the injection.

Diclofenac Gastro-resistant Tablets
Diclofenac Tablets; Diclofenac Sodium Gastro-resistant 
Tablets; Diclofenac Sodium Tablets

Diclofenac Gastro-resistant Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of diclofenac sodium, CMH10CI2NNaO2. They are made gastro- 
resistant by enteric-coating or by other means.

Usual strengths. 25 mg; 50 mg.

Identification

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel 60 F254 or using a precoated silica gel 
60 F254 plate.
Mobile phase. Amixture of 100 volumes of toluene, 10 volumes 
of hexane and 10 volumes of anhydrous formic acid.
Test solution. Shake a quantity of-the powdered tablets 
containing 50 mg of Diclofenac podium with 5 ml of methanol, 
centrifuge and use the supernatant liquid.
Reference solution. A 1 per cent w/v solution of diclofenac 
sodium IPRS in methanol.
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|v separately to the plate 1 pl of each solution. After 
loDinent, dry the plate in a current of warm air and examine 

0 . ultraviolet light at 254 nm. Alternatively, spray the plate 
’di a 0 5 per cenl W/'V so^u^on- Potassium dichrqmate in 
fohuric acid (20 per cent). By both methods of 

' 'isualisation, the principal spot in the chromatogram obtained 
vith the test solution corresponds to that in the chromatogram 

obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2,4.14).
Test solution. Shake a quantity of the powdered tablets 
containing about 50 mg of Diclofenac Sodium with 70 ml of 
the mobile phase for 30 minutes and dilute to 100.0 ml with the 
mobile phase, centrifuge and filter the supernatant liquid.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
5.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.0005 per cent 
w/v each of diclofenac sodium IPRS and diclofenac impurity 
J (l-(2,6-dichlorophenyl)-l,3-dihydro-2H-indol-2- 
one) IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
ZorbaxC8),

- mobile phase: a mixture of 34 volumes of a solution 
containing a mixture of equal volumes of a 0.1 per cent 
w/v of orthophosphoric acid and a 0.16 per cent w/v 
of sodium dihydrogen orthophosphate; adjusted to 
pH 2.5 and 66 volumes of methanol,

~ flow rate: 1 ml per minute, ,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

The retention time of diclofenac is about 25 minutes and that 
ofdiclofenac impurity Ais about 12 minutes.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to diclofenac and diclofenac 
nnpurity A is not less than 6.5.
Inject reference solution (a) and the test solution. Run the 
chromatogram 1.5 times the retention time of diclofenac. In 
the chromatogram obtained with the test solution, the area of 
any secondary peak is not more than the area of the principal 
Peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent) and the sum of areas of all the secondary 
Peaks is not more than 2.5 times the area ofthe principalpeak 
*n the chromatogram obtained with reference solution (a) 
(0.5 per cent). Ignore any peak with an area less than 0.25 
tomes the area of the principal peak in the chromatogram 

DICLOFENAC PROLONGED-RELEASE TABLETS

obtained with reference solution (a) (0.05 per cent) and any 
peak with relative retention times of0.67 andO.l with reference 
to the principal peak.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of Diclofenac Sodium in the 
mobile phase, dilute tolOO.O ml with the mobile phase and 
filter. Dilute 5.0 ml ofthe solution to 50.0 ml with the mobile 
phase.

Reference solution (a). A 0.005 per cent w/v solution of 
diclofenac sodium IPRS in the mobile phase.

Reference solution (b). A solution containing 0.0005 per cent 
w/v each of diclofenac sodium IPRS and diclofenac impurity 
A (I-(2,6-dichlorophenyl)-1,3-dihydro-2H-indol-2-one) 
IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject reference solution (b). The test is not valid unless the 
resolution between diclofenac and diclofenac impurity A is 
not less than 6.5..

Inject reference solution (a) and the test solution. ■

Calculate the content of Ci4Hi0C12NNaO2 in the tablet.

Storage. Store protected from light.

Diclofenac Prolonged-release Tablets
Diclofenac Sodium Prolonged-release Tablets ,

Diclofenac Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same.

Diclofenac Prolonged-release Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent ofthe stated 
amount of diclofenac sodium, Ci4H10Cl2NNaO2.

Usual strength. 100 mg.

Identification

Disperse a quantity of powdered tablets containing 0.15 g of 
Diclofenac Sodium with 0.5 ml of glacial acetic acid and 15 ml 
of methanol with the aid of ultrasound, filter and collect the 
filtrate in 15 ml of water. Filter the precipitate under reduced 
pressure, wash with four 5-ml quantities of water and dry the 
residue at 105° for 2 to.3 hours. Determine by infrared 
absorption spectrophotometry (2.4.6) on the residue. Compare 
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the spectrum with that obtained with diclofenac sodium IPRS 
treated, in the same manner or with the reference spectrum of 
diclofenac.

Tests

Dissolution (2.5.2). Complies with the test stated under Tablets.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Diclofenac Sodium with 70 ml of the mobile 
phase with the aid of ultrasound for 30 minutes and dilute to 
100.0 ml with the mobile phase, centrifuge and filter.

Reference solution (a). A 0.0001 per cent w/v solution of 
diclofenac sodium IPRS in the mobile phase.

Reference solution (b).A. solution containing 0.00.05 per cent 
w/v each of diclofenac sodium IPRS and diclofenac impurity 
A (1 -(2,6-dichlorophenyl)-1,3-dihydro-2H-indol-2-one) 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 34 volumes of a solution 

containing a mixture of equal volumes of 0.1 per cent 
w/v of orthophosphoric acid and 0.16 per cent w/v of 
sodium dihydrogen orthophosphate dihydrate, 
adjusted to pH 2.5 and 66 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to diclofenac and diclofenac 
impurity A is not less than 6.5.

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and sum of areas of all the secondary 
peaks is not more than 2.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent). Ignore any peak with an area less than 
0.25 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh; and powder 20 tablets. Disperse a quantity 
ofthe powder containing 0.5 g of Diclofenac Sodium in 
methanol with the aid of ultrasound and dilute with the mobile 
phase to obtain 0.005 per cent w/v of diclofenac sodium.

Reference solution (a). A 0.005 per cent w/v solution 
diclofenac sodium IPRS in the mobile phase. 03

Reference solution (b). A solution containing 0.0005 percent 
w/v each of diclofenac sodium IPRS and diclofenac impuy , 
A, IPRS in the mobile phase. .
Chromatographic system

- a stainless steel column 25 cm x 4;6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 20 volumes of equal volume 
of 0.1 per cent w/v solution of orthophosphoric acid 
and 0.16 per cent w/v solution of sodium dihydrogen 
orthophosphate dihydrate, adjusted to pH 2.5 and 
80 volumes of methanol,

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between diclofenac and diclofenac impurity A is 
not less than 2.0.

Inject reference solution (a) and the test solution.

Calculate the content of C|4H10Cl2NNaO2 in the tablet.

Storage. Store protected from light and moisture.

Diclofenac Sodium and Paracetamol
Tablets
Diclofenac. Sodium and Paracetamol Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of diclofenac sodium Ci/HjUfNNaCf and 
paracetamol CAL>NO?.

Usual strength. Diclofenac sodium 50 mg and Paracetamol 
325 mg.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml ofphosphate buffer pH 6.8, 
Speed and time. 100 fpm and 45 minutes.
Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).
Test solution. Use the filtrate, dilute if necessary, with the 
mobile phase to obtain a solution having similar concentration 
to the reference solution.
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esolution. A solution containing 0.0032 per cent w/v 
acetamol IPRS and 0.0005 per cent w/v of diclofenac 

the mobile phase'

Chromatographic system
a stainless steel column 15 cm x 4.6 mm packed with 

; octadecylsilane bonded to porous silica (5 gm),
mobile phase: a mixture of 25 volumes of water, 75 
volumes of methanol and 1.0 volume of glacial acetic 
acid,
flow rate: 1.3 ml per minute, 
spectrophotometer set at 280 nm, 
injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of C JI HtyTNNaO2 and C8H9NO2. in the 
medium.
Q. Not less than 70 per cent of the stated amount of 
C^wCIjNNaOzand CSH9NO2.

4-AminophenoI. Determine by liquid chromatography (2.4.14).

Solvent mixture A. Dissolve 4.6 g of tetrabutylammonium 
hydroxide (40 per cent) in 1000 ml of methanol.

Solvent mixture B. A 0.05 M disodium hydrogen ortho­
phosphate dodecahydrqte solution .

Solvent mixture C. A 0.05 M sodium dihydrogen ortho­
phosphate dihydrate solution.

Test solution. Disperse a quantity of powdered tablets 
containing 25 mg of paracetamol in 6.3 ml of solvent mixture A, 
with the aid of ultrasound for 10 minutes and dilute to 25.0 ml 
with a mixture of equal volumes of solvent mixture B and solvent 
mixture C.

Reference solution. A solution containing 0.00015 per cent 
w/v solution, each of 4-aminophenol IPRS and paracetamol. 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- column temperature: 35°,
- mobile phase: a mixture of325 volumes of solvent mixture 

A, 335 volumes of solvent mixture B and 340 volumes of
solvent mixture C.

- flow rate: 1.5 ml per minute,
~ spectrophotometer set at 245 nm, 

injection volume: 20 pl.

The relative retention times are 0.75 for the peaks due to 
4-aminophenol and 1.0 for paracetamol.

Inject the reference solution. The test- is not valid unless the 
resolution between the two principal peaks is not less than 

Inject the reference solution and. the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to 4-aminophenol is not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (0.15 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 325 mg of Paracetamol to a 50- 
ml volumetric flask, add 30 ml of mobile phase and disperse 
with the aid of ultrasound for about 10 minutes, cool and 
dilute to 50.0 ml with the mobile phase, filter. Dilute 1.0 ml of 
the filtrate to 50.0 ml with the mobile phase.

Reference solution. A solution containing each of 0.013 per 
cent w/v ofparacetamol IPRS and 0.002 per cent of diclofenac 
sodium IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 25 volumes of water, 75 

volumes of methanol and 1.0 volume of glacial acetic 
acid,

- flow rate: 1.3 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C14H10Cl2NNaO2 and C8H9NO2 in the 
tablets.

Storage. Store protected from light and moisture at a 
temperature below 30°.

Dicloxacillin Sodium

C19H16Cl2N3NaO5S,H2O

h2o

Mol. Wt. 510.3

Dicloxacillin Sodium is sodium(67?)-6-[3-(2,6-dichlorophenyl)- 
5-mcihylisoxazole-4-carboxamido] penicillanate monohydrate.
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Dicloxacillin Sodium contains not less than 95.0 per cent and 
not more than 102.0 per cent of Ci^HjeCkNjNaOsS, calculated 
on the anhydrous basis.

Category. Antibacterial.

Description. A white or almost white crystalline powder, 
hygroscopic.

Identification

Test A may be omitted if tests B, C andD are carried out Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dicloxacillin 
sodium IPRS or with the reference spectrum of dicloxacillin 
sodium.

B. Determine by th in-layer chromatography (2,4,17), coating 
the plate with silica gel H.

Mobile phase. A mixture of 30 volumes of acetone and 
70 volumes of a 15.4 per cent w/v solution of ammonium 
acetate, adjusted to pH 5.0 with glacial acetic acid.

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of water.

Reference solution (a). A 0,5 per cent w/v solution of 
dicloxacillin sodium IPRS in water.

Reference solution (b). A solution containing 0.5 per cent 
w/v each of cioxacillin sodium IPRS, dicloxacillin sodium 
IPRS and flucioxacillin sodium IPRS in water.

Apply to the plate 1 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air. Expose to iodine 
vapour until the spots appear and examine in daylight, the 
chromatogram obtained with reference solution (b) shows 
three clearly separated spots. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution(a).

C. Place about 2 mg in a test-tube about 150 mm long and 
about 15 mm in diameter. Moisten with 0.05 ml of water and 
add 2 ml of sulphuric acid-formaldehyde reagent. Mix the 
contents of the tube by swirling; the colour of the solution is 
slightly greenish-yellow. Place the test-tube in a water-bath 
for 1 minute; a yellow colour develops.

D. It gives reaction (A) of sodium salts (2.3.1).

Tests

Appearance of solution. A10.0 per cent w/v solution in carbon 
dioxide-free water (solution A) is clear (2.4.1) and its 
absorbance at 430 nm (2.4.7) is not more than 0.04.

pH (2.4.24). 5.0 to 7.0, determined in solutionA.

Specific optical rotation (2.4.22).-H 28° to i-143°, determined 
in a 1 per cent w/v solution. .

^2022

Related substances. Determine by liquid chromatogra u 
(2.4.14). - . Phy

Test solution (a). Dissolve 50 mg of the substance mu. 
examination in 50.0 ml of the mobile phase.

Test solution (b). Dilute 5.0 ml of test solution (a) to 50 0 ml 
with the mobile phase.

Reference solution (a). A 0.01 per cent w/v solution of 
dicloxacillin sodium IPRS in the mobile phase.

Reference solution (b). Dilute 5.0 ml of test solution (b) to 
50.0 ml with the mobile phase.

Reference solution (c). A solution containing 0.01 per cent 
w/v each of flucioxacillin sodium IPRS and dicloxacillin 
sodium IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes of a 0.27 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 5.0 
with dilute sodium hydroxide solution,

- flow rate: I ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to flucioxacillin and 
dicloxacillin is not less than 2.51

Inject reference solution (b) and test solution (a). Run the 
chromatogram 5 times the retention.time ofthe principal peak. 
In the chromatogram obtained with test solution (a), the area 
of any secondary peak is not more than the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(b) (1 per cent) and the sum of the areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) (5 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

V,A-Dimethvlaniline (2.3.21). Not more than 20 ppm, 
determined by Method A.

2-Ethylhexanoic acid. Not more than 0.8 per cent.

Determine by gas chromatography (2.4.13).

Test solution. Prepare a 0.1 per cent w/v solution of 
3-cyclopropionic acid (Internal standard) in cyclohexane 
(solutionA). To 0.3 g of the substance under examination add 
4.0 ml of 33 per cent v/v solution of hydrochloric acid and 
1.0 ml of solution (A). Shake vigorously for 1 minute, centrifuge 
if necessary and use the clear supernatant layer.
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e solution. Dissolve 75 mg of 2-ethylhexanoic acid 
- I tidhAand.dilute to 50 ml with solutionA. To 1 ml ofthe 
inS - ac]j 4.0 ml of a 33 per cent v/v solution of hydrochloric 
S°. j. shake vigorously for 1 minute, centrifuge if necessary 
2 use the clear supernatant layer.

Chromatographic system
awide-bore fused silica column 10 mx 0.53 mm coated 
withmacrogol 20,000 2-nitrophthalate (film thickness 
1.0 pm),

- temperature:'
column 40° from 0 to 2 minutes, 40°-200° from 2 to 7.3 
minutes and 200° from 7.3 to 10.3 minutes,
inlet port 200°and detector 300°,
flow rate: 10 ml per minute, using nitrogen as the carrier
gas.

Inject I pl of the reference solution. The test is not valid unless 
the resolution between the peaks of 2-ethylhexanoic acid 
and 3-cyclohexylpropionic acid is not less than 2.0.

Inject 1 pl of the reference solution and the test solution.

Calculate the content of 2-ethylhexanoic acid.

Water (2.3.43). 3.0 to 4.5 per cent, determined on 0.3 g.

Dicloxacillin Sodium intended for use in the manufacture of 
parenteral preparations complies with the following 
additional tests.

Pyrogens. Complies with the test for pyrogens (2.2.8), using 
not less than 20 mg per kg of the rabbit’s weight, dissolved in 
I ml of water for injection.

Assay. Determine by liquid chromatography (2.4.14), using 
test solution (b), reference solution (a) and chromatographic 
system as described under the test for Related substances.

Inject reference solution (a). .The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject reference solution (a) and test solution (b).

Calculate the content of C19H16C12N3NaO5S.

Storage. Store protected from moisture, at a temperature not 
exceeding 25°. If it is intended for use in manufacture of 
parenteral preparation, the container should be sterile, airtight 
and temper-proof.

dicloxacillin Capsules
dicloxacillin Sodium Capsules

dicloxacillin Capsules contain not less than 90.0 per cent and 
n$t more than 120.0 per cent of the stated amount of 
dicloxacillin, C19H17C12N3O5S.

DICLOXACILLIN CAPSULES

Usual strengths. 250 mg; 500 mg.

Identification

In the Assay, the principle peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2,5.2).
Apparatus No. 1 (Basket),
Medium. 900 ml of water,
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution.Uss the filtrate, dilute if necessary, with buffer 
solution and filter.

Reference solution. A 0.11 per cent w/v solution Of 
dicloxacillin sodium IPRS in the buffer solution. Dilute 
suitably with buffer solution.

Use the chromatographic system as described under Assay.

Inject the reference solution and the test solution-.

Calculate the content of Ci9H]7C12N3O5S.
Q. Not less than 75 per cent of the stated amount of 
C19H17C12N3OsS.
Water (2.3.43). Not more than 5.0 per cent, determined on 
0.1g.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

NOTE—Use freshly prepared solutions.

Buffer solution. Dissolve 5.44 g of monobasic potassium 
phosphate in 2000 ml of .water, adjusted to pH 5.0 with 8 M 
potassium hydroxide. ...

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing about 100 mg of dicloxacillin, dissolve in 
about 70 ml of buffer solution by stirring for 10 minutes, dilute 
to 100.0ml with the buffer solution and filter.

Reference solution. A 0.11 per cent w/v solution of 
dicloxacillin sodium IPRS in the buffer solution.

Chromatographic system
- a stainless steel column 30 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 75 volumes of the buffer 

solution and 25 volumes of acetonitrile, 
flow rate: 2 ml perminute,

- spectrophotometer set at 225 nm,
- injection volume: 10 pl.
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Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C^HuCkNaOsS in the capsules.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Dicloxacillin Oral Suspension
Dicloxacillin Sodium Oral Suspension

Dicloxacillin Oral Suspension is a dry mixture of Dicloxacillin 
with buffering agents and other excipients. It contains a 
suitable flavouring agent. It is filled in a sealed container.

The suspension is constituted by dispersing the contents of 
sealed container in the specified volume of water just before 
use.

Dicloxacillin Oral Suspension contains not less than 90.0 per 
cent and not more than 120.0 per cent of the labeled amount of 
dicloxacillisi, CjyHnCfiNjOjS.

When stored at the temperature and.for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of dicloxacillin, 
C19H17C12N3O5S.

Usual strength. 12.5 mg per mf

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference, solution.

Tests

pH (2.4.24). 4.7 to 7.5, ofthe constituted oral suspension.

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.1g.

Other tests. Comply with the tests stated under Oral 
Suspension.

Assay. Determine by liquid chromatography (2.4.14).

NOtE~~Use freshly prepared solutions.

Buffer solution. Dissolve 5.44 g of monobasic potassium 
phosphate in 2000 ml of water, adjusted to pH 5.0 with 8 M 
potassium hydroxide. ■

................................................................... '....... Ip2O22

Test solution. Transfer an acurately weighted quantic 
containing about 125 mg of dicloxacillin to a 200-mI flask. Adj 
20.0 ml of dimethylformamide and 5.0 ml of ethanol, and stir 
for 15 minutes. Add another 50.0 ml ofbuffer, sonicate thi' 
mixture for 15 minutes, dilute to 200.0 ml with the buffer solution 
and filter.

Reference solution. Weigh a 65 mg of dicloxacillin sodium 
IPRS in 100-ml volumetric flask, add 20.0 ml of dimethyl 
formamide, 5.0 ml of ethanol (95 per cent), and 20.0 m[of 
buffer solution, and stir for 5.0 minutes, dilute to volume with 
the buffer solution.

Chromatographic system
- a stainless steel column 30 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 75 volumes of the buffer 

solution and 25 volumes of acetonitrile,
- flow rate: 2 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 10 pl.

Inject the reference solution The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate inj ection is not more than 2.0 per cent. 

Inject the reference solution and the test solution.

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C^HpC^NsOjS in suspension.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Dicyclomine Hydrochloride
Dicycloverine Hydrochloride

C19H35NO2,HC1 Mol. Wt. 346.0

Dicyclomine Hydrochloride is 2-diethylaminoethyl 
bicyclohexyl-1 -carboxylate hydrochloride.

Dicyclomine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of Ci9H35NO2,HCl, 
calculated on the dried basis;

Category. Antispasmodic.

Description. A white or almost white, crystalline powder.

2090

https://nhathuocngocanh.com/



IdenHfication

Dissolve a suitable quantity in acetone and evaporate to 
«e The residue complies with the following test.dtyness. iuv

^ermine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dicyclomine 
hydrochloride IPRS or with the reference spectrum of 
jicyciomine hydrochloride.

g To 3 ml ofa 0-1 Per cent W/ V s°frition of sodium dodecyl 
sulphate, add 5 ml of chloroform and 0.05 ml of a 0.25 per cent 
w/v solution of methylene blue, mix gently and allow to 
separate; the chloroform layer is blue. Add 20 mg of the 
substance under examination dissolved in 2 ml of water, mix 
«ently and allow to separate; the aqueous layer is blue and 
die chloroform layer is colourless.

C Dissolve 10 mg in 5 ml of water and add 0.2 ml of 2 M nitric 
acid and 0.5 ml of silver nitrate solution’, a white precipitate is 
produced.

Tests . .

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G..

Mobile phase. A mixture of 50 volumes of 1-propanol, 
30 volumes of ethyl acetate, 15 volumes of water and 5 volumes 
ol strong ammonia solution.

Test solution. Dissolve 0.5 g of the substance under 
examination in 10 ml of methanol.

Reference solution. Dilute 5.0 ml ofthe test solution to 50.0 ml 
with methanol and mix. To 2.0 ml of the solution add sufficient 
methanol to produce 100.0ml.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and spray with dilute potassium 
todobismuthate solution. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

boss on drying (2.4.19). Notmore than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.6 g in 20 ml of anhydrous glacial acetic 
°rii/and add 10 ml of mercuric acetate solution. Titrate with

M perchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration.

i ml of 0.1 Mperchloric acid is equivalent to 0.03460 g of 
C19H35NO2,HC1.

Storage. Store protected from moisture.

DICYCLOMINE INJECTION

Dicyclomine Injection
Dicyclomine Hydrochloride Injection; Dicycloverine 
Hydrochloride Injection

Dicyclomine Injection is a sterile, isotonic solution of 
Dicyclomine Hydrochloride in Water for Injections.

Dicyclomine Injection contains not less than 93.0 per cent 
and not more than 107.0 per cent of the stated amount of 
dicyclomine hydrochloride, C19H35NO2,HC1.

Usual strength. 10 mg per ml.

Identification

A. To a volume containing 0.1g of Dicyclomine Hydrochloride 
add 10 ml of water and 1 ml of hydrochloric acid, shake with 
25 ml of ether and allow to separate. Extract the aqueous layer 
with 30 ml of chloroform, wash the extract with two quantities, 
each of 10 ml, of water and filter the chloroform solution through 
anhydrous sodium sulphate. Evaporate the filtrate to dryness. 
The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dicyclomine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of dicyclomine hydrochloride.

B. In the Assay the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Bacterial endotoxins (2.2.3). Notmore than 17.2 Endotoxin 
Unit per mg of Dicyclomine Hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 1 volume of 0.04 Mphosphate buffer, pH 7.5 
and 1 volume of acetonitrile.

Test solution. Dilute a volume containing about 20 mg of 
Dicyclomine Hydrochloride to 50.0 ml with the solvent mixture.

Reference solution. A 0.04 per cent w/v solution of dicyclomine 
hydrochloride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 30 volumes of 0.02 M 

phosphate buffer pH 7.5 prepared by dissolving 2.72 g 
of monobasic potassium phosphate in 900 ml of water, 
adjusted to pH 7.5 with 10 per cent w/v solution of 
sodium hydroxide, diluting to 1000 ml with water and 

. 70 volumes of acetonitrile,
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DICYCLOMINE ORAL SOLUTION lp2o$ ",

- flow rate: 1 ml per minute, 
- spectrophotometer set at 215 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Cl9H35NO2,HCl in the injection.

Storage. Store protected from light, in single dose or multiple­
dose containers.

Dicyclomine Oral Solution
Dicyclomine Hydrochloride Oral Solution; Dicycloverine 
Hydrochloride Oral Solution

Dicyclomine Oral Solution is a solution of Dicyclomine 
Hydrochloride in a suitable flavoured vehicle.

Dicyclomine Oral Solution contains not less than 90.0 per 
cent and not more than 110.0 percent ofthe stated amount of 
dicyclomine hydrochloride, Cidl^NOyiCl.

Usual strength. 10 mg in 5 ml.

Identification

A. To a volume containing 0.1g of Dicyclomine Hydrochloride 
add 10 ml of water and 1 ml of hydrochloric acid, shake with 
30 ml of ether and allow to separate. Extract the aqueous, layer 
with 30 ml of chloroform,ywda. the extract with two quantities, 
each of 10 ml, of water and filter the chloroform solution through 
anhydrous sodium sulphate. Evaporate the filtrate to dryness, 
recrystallise the residue from hot acetone and dry at 105° for 
30 minutes. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dicyclomine 
hydrochloride IPRS or with the reference spectrum of 
dicyclomine hydrochloride.

B. Acidify the oral solution with 2 Mnitric acid and add silver 
nitrate solution’, a white precipitate is produced.

Tests

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Weigh a quantity containing about 5 mg of Dicyclomine 
Hydrochloride add 5 ml of sulphuric acid (10. per cent v/v) 
and 2 ml of 0.02 Mpotassium permanganate, mix, allow to 
stand, add 20 ml of water and 20 ml of chloroformdo the 
decolorised solution and titrate with 0.001 Msodium dodecyl 
sulphate, using 1 ml of dimethyl yellow solution as indicator.

1 ml of 0.001 M sodium dodecyl sulphate is equivalent 
0.0003460gofC19H35N02,HCl. !o

Determine the weight per ml ofthe oral solution (2.4.29) and 
calculate the content of C19H35NO2,HC1, weight in volume'

Storage. Store protected from light.

I
Dicyclomine Tablets |
Dicyclomine Hydrochloride Tablets; Dicycloverine I

Hydrochloride Tablets ।

Dicyclomine Tablets contain not less than 92.5 per cent and ’
not more than 107.5 per cent of the stated amount of I 
dicyclomine hydrochloride, C19H35NO2,HC1. I
Usual strength. 20 mg. |

Identification I
A. Extract a quantity of the powdered tablets containing 0.2« 
of Dicyclomine Hydrochloride with 20 ml of chloroform, filter, 
evaporate the filtrate to dryness, recrystallise the residue from 
hot acetone and dry at 105° for 4 hours. The residue complies 
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dicyclomine 
hydrochloride IPRS or with the reference spectrum of 
dicyclomine hydrochloride.

B. To 3 ml of a 0.1 per cent w/v solution of sodium dodecyl 
sulphate, add 5 ml of chloroform and 0.05 ml of a 0.25 percent :
w/v solution of methylene blue, mix gently and allow to |
separate; the chloroform layer is blue. Add about 20 mg of |
extracted powder obtained in identification test A, dispersed | 
in 2 ml of water, mix- gently and allow to separate; the aqueous 
layer is blue and the chloroform layer is colourless.

C. Shake a quantity of the powdered tablets containing 10 mg |
of Dicyclomine Hydrochloride with 5 ml of water and 0.2 ml of 
2 M nitric acid, filter and add 0.5 ml of silver nitrate solution 
to the filtrate; a white precipitate is produced.

Tests j

Dissolution (2.5.2). j

Apparatus No. 2 (Paddle), j
Medium. 500 ml of 0.01Mhydrochloric acid, j
Speed and time. 50 rpm and 45 minutes. I

Withdraw a suitable volume'of the medium and filter. |
Determine by liquid chromatography (2.4.14), as described j 

under Assay with the following modification.
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DICYCLOMINE TABLETS
IP 2022

_ injection volume: 250 pl.

^fl-entmixture. 50 volumes of'.acetonitrile and 50 volumes 
buffer solution.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

vnhition. Use the filtrate, dilute if necessary, with the 0 100 0

solvent mixture. 20 100 0

ference solution. Dissolve a quantity of dicyclomine 20.1 0 100
hydrochlorideIPRS in the solvent , mixture, and dilute with 
£he solvent mixture to obtain a solution having similar

40 0 100
40.1 100 0

concentration to the test solution. 50 100 ‘ 0

inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C19H35NO2.HC1 in the medium.

Q. Not less than 75 per cent of the stated amount of 
CwHJ5NO2.HC1.

Limit of Dicyclomine related compound A. Determine by liquid 
chromatography (2.4.14).

Buffer solution. Dissolve 2.72 g of monobasic potassium 
phosphate in 900 ml of water, adjusted to pH 3.5 with 
orlhophosphoric acid and dilute to 1000 ml with water.

Solvent mixture. 70 volumes of acetonitrile and 30 volumes 
tf. water.

Test solution. Disperse a quantity of powdered tablets 
containing 200 mg of Dicyclomine Hydrochloride in 10 ml of 
water, with the aid of ultrasound, add 70 ml of acetonitrile, 
sonicate for at least 5 minutes, and shake by mechanical means 
for at least 30 minutes and dilute to 100.0 ml with water. 
Centrifuge and use the clear supernatant.

Reference solution (a). A 0.0004 per cent w/v solution of 
dicyclomine related compound A ([1,12 -Bi(cyclohexane)] - 
I-carboxylic acid) IPRS in the solvent mixture.

Reference solution (b). Dilute 5.0 of reference solution (a) to 
!0.0 ml with the solvent mixture.

Chromatographic system
~ a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3.5pm),
- mobile phase: A. 55 volumes of acetonitrile and 45 

volumes of the buffer solution,
B. 80 volumes of acetonitrile and 20 

volumes of the buffer solution, 
a gradient programme using the conditions given 
below, 
flow rate: 1 ml per minute, 
spectrophotometer set at 215 nm, 
injection volume: 100 pl.

Inject reference solution (a) and (b). The test is not valid unless 
the relative standard deviation for replicate injections is not 
more than 5.0 per cent in.the chromatogram obtained with 
reference solution (a) and signal-to-noise ratio is not less than 
10 in the chromatogram obtained with reference solution (b).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to dicyclomine related compound A is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Dissolve 2.72 g of monobasic potassium 
phosphate in 900 ml of water, adjusted to pH 7.5 with 10 per 
cent w/v solution of sodium hydroxide and dilute to 1000 ml 
with water.

Solvent mixture. 70 volumes of acetonitrile and 30 volumes 
cf water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 20 mg of Dicyclomine Hydrochloride in 
2 ml of water, with the aid of ultrasound, add 35 ml of 
acetonitrile, sonicate for at least 5 minutes, and shake by 
mechanical means for at least 30 minutes and dilute to 50.0 ml 
with water. Centrifuge and use the clear supernatant. .

Reference solution. A 0.04 per cent w/v solution of dicyclomine 
hydrochloride IPRS in the solvent mixture

Chromatographic system-
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous, silica (3.5pm),
- mobile phase: a mixture of 70 volumes of acetonitrile 

and 30 volumes of buffer solution,
- flow rate: 1 ml per minute,
- spectrophotometer set at 215 hm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.5 per cent.

Inject the reference solution and the test solution.
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DIDANOSINE IP 20$

Calculate the content of Ci9H35NO2,HCl in the tablets.

Storage. Store protected from light.

Didanosine

Cl0H12N4O3 Mol. Wt. 236.2

Didanosine is 2f,3'--dideoxyinosine.

Didanosine contains not less than 98.0 per cent and not more 
than 102.0 per cent of CjoHuN^, calculated on the dried 
basis.

Category. Antiretroviral.

Description. A white or almost white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with didanosine 
IPRS or with the reference spectrum of didanosine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Specific optical rotation (2.4.22).- 28.0° to - 24.0°, determined 
in a 1.0 per cent w/v solution in water.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the . substance under 
examination in 100.0 ml ofthe mobile phase.

Reference solution. A 0.001 per cent w/v solution of the 
substance under examination in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a filtered and degassed mixture of 

6 volumes of acetonitrile and 94 volumes of water,
— flow rate: 1 nil per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution [n 
chromatogram obtained with the test solution, the area of a!1"' 
secondary peak is not more than half of the area ofthe prine' 
peak in the chromatogram obtained with the reference solute 
(0.5 per cent) and the sum of the areas of all the second 
peaks is not more than the area of the principal peak in 
chromatogram obtained with the reference solution (1 0 
cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, MethodA(20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14) as given 
under the test for Related substances using the following 
solutions.

Test solution. Dilute 5.0 ml of a 0.1 per cent w/v solution ofthe 
substance under examination in water to 100.0 ml with the 
mobile phase.

Reference solution. Dilute 5.0 ml of a 0.1 per cent w/v solution 
of didanosine IPRS in water to 100.0 ml with the mobile phase. 

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the didanosine peak is not 
less than 5000 theoretical plates, the tailing factor is not more 
than 1.5 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C10H!2N4O3.

Storage. Store protected from light.

Didanosine Gastro-resistant Capsules
Didanosine Capsules

Didanosine Gastro-resistant Capsules contain not less than 
90.0 per cent and not more than 110.0 per cent ofthe stated 
amount of didanosine, C10H!2N4O3. They are made gastro- 
resistant by enteric coating or by other means.

Usual strengths. 125 mg; 200 mg; 250 mg; 400 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
A. Apparatus No. 1 (Basket),
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DIDANOSINE GASTRO-RESISTANT CAPSULES

FT'

■ {P 2022

^eijjuni. 1000 ml of 0.1 M hydrochloric acid, 
Led and time. lOOrpmand 120 minutes.
□pvcu
Determine by liquid chromatography (2.4.14).

Buffer solution. Dissolve 1 
orthophosphate anhydrous ir 

D 7.5 with orthophosphoric

.41 g of disodium hydrogen 
i 1000 ml of water, adjusted to 
acid and filter.

fast solution. Withdraw the medium completely without any 
loss of residue. Transfer the residue into 1000-ml volumetric 
flask add 750 ml ofthe buffer solution, dissolve and make up 
the volume with the buffer solution. Dilute suitably with the 
buffer solution to get a solution containing 0.005 per cent 
w/v solution of Didanosine.

Reference solution. A 0.005 per cent w/v solution of 
didanosine IPRS in the buffer solution.

Chromatographic system
- a stainless steel column ,15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 95-volumes of the buffer 

solution and 5 volumes of acetonitrile,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 249 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 1.5 and relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci0H12N4O3 released in the acid 
medium by subtracting the content 'of Ci0Hl2N4O3 in the test 
solution from the total content of Didanosine, Ci0H12N4O3 
determined in the Assay.

Complies with the acceptance criteria.given under acid stage.

B. Apparatus No. 1 (Basket),

Medium. 1000 ml of a buffer solution pH 6.8 prepared by mixing 
25 volumes of 0.2 M tribasic sodium phosphate buffer and 
75 volumes of 0.1 M hydrochloric acid, adjusted to pH 6.8 
with 2 M hydrochloric acid or 2 M sodium hydroxide, 

Speedandtime. 100 rpmand 45 minutes.

Determine by liquid chromatography (2.4.14).

f ransfer another 6 capsules and run the apparatus for 2 hours 
in 0.1 Mhydrochloric acid. Decant the medium without losing 
fhe residue, add buffer solution pH 6.8 and run the apparatus 
for 45 minutes. Withdraw a suitable volume of the medium and 
filter.

7"^ solution. Use the filtrate, dilute if necessary, to get a 
concentration of 0.005 per cent w/v of Didanosine in the 
^solution medium.

Reference solution. A 0.005 per cent w/v solution of 
didanosine IPRS in the dissolution medium.

Use chromatographic system as described under Acid stage 
dissolution.

Inject the reference solution and the test solution.

Calculate the content of C10H12N4O3 in the medium

Q. Not less than 75 per cent of the stated amount of 
CioHi2N403.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

Test solution. Weigh a quantity of the contents of the capsules 
containing 100 mg of Didanosine, dissolve in 100.0 ml of mobile 
phase and filter.

Reference solution (a). A 0.1 per cent w/v solution of 
didanosine IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm packed with 

octadecylsilane bonded to porous silica (5pm), (Such 
as Lichrospher RP18e),

- mobile phase: a mixture of 95 volumes of a buffer solution 
prepared by dissolving 1.15 g of ammonium dihydrogen 
orthophosphate in 1000 ml of water, and 5 volumes of 
acetonitrile, adjusted to pH 6.8 with triethylamine and 
filter,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 4500 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution (b).. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 4 times the area ofthe peak in 
the chromatogram obtained with the reference solution (b) 
(4.0 per cent) and the sum of all the secondary peaks is not 
more than 5.5 times the area of the peak in the chromatogram 
obtained with the reference solution (5.5 per cent),

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the contents ofthe capsules 
containing 50 mg of Didanosine, dissolve in 100.0 ml of the 
buffer solution pH 7.5 and filter. Dilute 5.0 ml of the solution 
to 50.0 ml with the buffer solution pH 7.5.
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DIDANOSINE TABLETS

Reference solution. A 0.005 per cent w/v solution of 
didanosine IPRS in buffer solution pH 7.5.-

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of950 volumes of buffer solution 

pH 7.5 and 50 volumes of acetonitrile,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 249 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates the 
tailing factor is not more than 1.5 and the relative standard 
deviation of replicate injections is notmore than 2,0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C]0Hi2N4O3 in the capsules.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Didanosine Tablets
Didanosine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
didanosine, C10Hi2N4O3. The tablets may contain permitted 
flavouring agents.

Usual strengths. 25 mg; 50mg;100 mg; 150 mg; 200 mg.

Identification

A. Shake a quantity of the powdered tablets containing 0.1 g 
of Didanosine with 80 ml of water, dilute to 100 ml with water 
and filter. Dilute 5 ml ofthe filtrate to 100 ml with water. When 
examined in the range 220 nmto 350 nm (2.4.7), the resulting 
solution shows an absorption maximum only at about 250 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle), .
Medium. 900 ml of w.ater,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14),..

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium;

Reference solution.Disso\N& a quantity of didanosine Ip 
in dissolution medium to obtain a: solution hav‘ ** 
concentration similar to that of the test solution. 3

Chromatographic system
- a stainless steel column 12.5 cm x 4 mm, packed\ 

octylsilane bonded to porous silica (5pm), $
- mobile phase: a mixture of 95 volumes of0.077 percen; 

w/v solution of ammonium acetate and 5 volumes of 
methanol,

- flow rate: 2 ml per minute,
- spectrophotometer set at 275 nm,
- injection volume: equivalent of 2 pg of didanosine

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injection is not more than 2.0 percent

Inject the reference solution and the test solution.

Calculate the content of C10H12N4O3 in the medium.

Q. Not less than 80 per cent of the stated amount of 
C10HI3N4O3.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh a quantity of the powdered tablets 
containing about 50 mg of Didanosine and transfer to a 50-ml 
volumetric flask. Add about 25 ml of buffer solution pH 7.0, 
and mix with the aid of ultrasound for 5 minutes, dilute to 
volume with the same solvent, mix and filter.

Reference solution. Weigh 50 mg didanosine IPRS and transfer 
to a 50-ml volumetric flask. Dissolve in about 25 ml of buffer 
solution pH 7.0 and dilute to volume with the same solvent. 
Dilute 5.0 ml ofthe solution to 50.0 ml with the same solvent. 
Dilute further 5.0 ml to 50.0 ml with the same solvent and filter 
through a membrane filter disc with an average pore diameter 
not greater than 0.45 pm.

Chromatographic system
- a stainless steel column 15 cm x 4.6'mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asKromasilC18),

- mobile phase: A. buffer solution pH 7.0 prepared by- 
dissolving 1.42 g of disodium hydrogen phosphate mb 
6.8 g of tetrabutylammonium hydrogen sulphate in 
1000 ml of water, adjusted to pH 7.0 with sodium 

■ hydroxide solution, .
B. acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 245 nm,
- injection volume: 5 pl
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Time 
(in min.) 

■ 0

8
20 '

■” 25

26 •
35
37

|j»2022 ...................

Mobile phase A Mobile phase B 
(per cent v/v) (per cent v/v)

100 0
0 100

70 30
30 70
100 . 0
0 100

100 0

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the didanosine peak is not 
less than 3000 theoretical plates and the tailing factor is not 
more than 1.5.

Inject separately the buffer and test solution. Examine the 
chromatogram obtained with the buffer solution for any 
extraneons peaks and ignore the corresponding peaks 
observed in the chromatogram obtained with the test solution.

Any secondary peak observed in the chromatogram obtained 
with the test solution should not be more than 5.0 per cent 
and the sum of the areas of all the secondary peaks should 
not be more than 6.0 per cent when calculated by percentage 
area normalisation.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powdered tablets containing about 100 mg of Didanosine 
and transfer to a 100-ml volumetric flask. Add about 50 ml of 
buffer solution pH 7.0, mix with the aid ofultfasound for 10 minutes, 
dilute to volume with the same solvent, mix and filter through a 
membrane filter disc with ah average pore diameter not greater than 
0.45pm. ' .....

Reference solution. A 0.1 per cent w/v solution of didanosine 
IPRS in buffer solution pH 7.0. Filter through a membrane 
filter disc with an average pore diameter not greater than 
0.45 pm.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asKromasilC18), ... ...

- mobile phase: a filtered and degassed mixture of 
5 volumes of acetonitrile' and 95 volumes of a buffer 
solution prepared by dissolving 1.42 g of dis odium 
hydrogen phosphate in 1000 . ml of water, adjusted to 
pH 7.5 ± 0.05 with dilute phosphoric.acid, . 
flow rate: 1.5 ml per minute, 
spectrophotometer set at 245 nm, 
injection volume: 5 pl.

DIENOESTROL

Inject the reference solution and run the chromatogram twice 
the retention time of didanosine. The test is not valid unless 
the column efficiency is not less than 4500 theoretical plates' 
the tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci0HI2N4O3 in the tablets.

Storage. Store protected from light.

Labelling. The label states that the tablets should be chewed 
before swallowing.

Dienoestrol
Dienestrol

C18H18O2 Mol. Wt. 266.3

Dienoestrol is (Ej£M,4'-[bis(ethylidene)ethylene]diphenol.

Dienoestrol contains not less than 98.5 per cent and not more 
than 101.5 per cent of Ci8H18O2, calculated on the dried basis.

Category. Oestrogen.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if. tests.B, C andD are carriedout. Tests 
B and C may be omitted.if tes ts A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dienoestrol 
IPRS or with the reference spectrum of dienoestrol.

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the peak in the chromatogram obtained with reference solution 
(a).

C. Heat a mixture of about 1 mg in 5 ml of 'glacial acetic acid 
and 1 ml of a 1 per cent w/v solution of bromine in glacial 
acetic acid in a water-bath for 2 minutes. To 0.5 ml of the 
solution in a dry test tube add 0.5 ml of ethanol, mix and add 
10 ml of water} a reddish-violetcolour is produced. Add 5 ml 
of chloroform, shake’vigorously and allow to separate; the 
chloroform layer is red and the aqueous layer is almost 
colourless.
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D. Dissolve 0.5 mg in 0.2 ml of.glacial acetic acid, add 1 ml of 
phosphoric acid.and heat on a water-bath for 3 minutes; a 
reddish-violet colour is produced, f

Tests

Related substances, Determine by thin-layer chromatography 
(2.4.17), coating the plate with s/Zzca gel G.

Mobile phase. A mixture of 90 volumes of toluene and 
10 volumes of diethylamine.

Test solution (a). Dissolve 0.5 g of the substance under 
examination in 5 ml of ethanol (95 per cent).

Test solution (b). Dilute 5 ml of test solution (a) to 100 ml with 
ethanol (95 per cent).

Reference solution (a). A 0.5 per cent w/v solution of 
dienoestrolIPRS in ethanol (95 per cent).

Reference solution (b). Dilute 5 ml of reference solution (a) to 
50 ml with ethanol (95per cent).

Reference solution (c). A solution containing 0.25 per cent 
w/v each of dienoestrol IPRS and stilbestrol IPRS in ethanol 
(95 per cent).

Apply to the plate 1 pl of each solution. After development, 
dry the plate in air, spray with ethanolic sulphuric acid 
(20 per cent v/v) and heat at 120° for 10 minutes. Any 
secondary spot in the chromatogram obtained with test 
solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (b). The test 
is not valid unless the chromatogram obtained with reference 
solution (c) shows at least two clearly separated spots having 
approximately the same intensity.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 25 mg in sufficient ethanol to produce 
100.0 ml. To 5;0 ml ofthe solution add 10 ml of ethanol, dilute 
with 0.1 M sodium hydroxide to 250.0 ml;and measure the 
absorbance of the resulting solution at the maximum at about 
245 nm (2.4.7). Calculate the content of C18H18Q2 from the 
absorbance obtained by repeating the procedure using 
dienoestrol IPRS in place of the substance under examination.

Storage. Store protected from light.

Dienoestrol Tablets
Dienestrol Tablets
Dienoestrol Tablets contain not less than 90.0 per cent and 
not more than 110,0 per cent of the stated amount of 
dienoestrol, Ci8Hi8()2. ' -. ;
Usual strength. 1 mg.

Identification

A. Extract a quantity of the powdered tablets containing aU 
15 mg of Dienoestrol with ether and filter; evaporate the fife 
to dryness. Reserve a portion of the residue for test C Hea; 
mixture of about 1 mg of the residue in 5 ml of glacial qc * 
acid and 1 ml of a 1 per cent ,w/v solution of bromine ‘ 
glacial acetic acid in a water-bath for 2 minutes. To 0.5 $ 
the solution in a dry test tube add 0.5 ml of ethanol, mix 
add 10 ml of water, a reddish-violet colour is produced Add 
5 ml of chloroform, shake vigorously and allow to separate 
the chloroform layer is red and the aqueous layer is almo$ 
colourless.

B. Dissolve 0.5 mg of the residue in 0.2 ml of glacial aceik 
acid, add 1 ml of phosphoric acid and heat on a water-bath 
for 3 minutes; a reddish-violet colour is produced.

C. Determine by thin-layer chromatography (2.4.17), coatins 
the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of toluene and 
10 volumes of diethylamine.

Test solution. Shake a quantity of the powdered tablets 
containing 2 mg of Dienoestrol with 4 ml of acetone, centrifuge 
and use the supernatant liquid.

Reference solution (a). A 0.05 per cent w/v solution of 
dienoestrol IPRS in acetone.

Reference solution (b). A solution containing 0.1 per cent 
w/v each of dienoestrol IPRS and stilbestrol IPRS in acetone.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air, spray with ethanolic sulphuric acid 
(20per cent v/v) and heat at 120° for 10 minutes. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated spots having approximately the same 
intensity.

Tests

Uniformity of content. Complies with test stated under Tablets.

Powder one tablet and extract with successive quantities ol 
ether until complete extraction is effected. Filter the ether 
solution and wash the filter paper with small quantities of 
ether. Evaporate the ether and dissolve the residue in 10 ml of 
ethanol and add sufficient 0.1 M sodium hydroxide to 
produce a solution containing 0.0005 per cent w/v of 
Dienoestrol. Complete the test as described under Assaj 
beginning at the words “Measure the absorbance....”.

Calculate the content of Ci8Hi8O2 in the tablet.

Other tests. Comply with the tests stated under Tablets.

I
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- Weigh and powder 20 tablets. Disperse a quantity of 
■1^!SS^er containing about 10 mg of Dienoestrol and triturate 
^th successive quantities of ether until complete extraction 
-U ffected Filter the ether extracts and wash the filter with 
-raall quantities of ether. Combine the filtrate and washings 
S remove the ether, dissolve the residue in sufficient ethanol 

reduce 50-0 ml. To 5,0 ml of the solution add 10 ml of 
ethanol and sufficient 0.1 M sodium hydroxide to produce 
100 0 ml. Measure the absorbance ofthe resulting solution at 
iemaximum at245 nm (2.4.7). Calculate the content of C!8HlgO2 
from the absorbance obtained by repeating the operation 
using a solution obtained by dissolving 2.5 mg, weighed, of 
dienoestrol IPRS in 20 ml of ethanol and diluting with 
sufficient 0.1 M sodium hydroxide to produce 500.0 ml.

Storage. Store protected from light.

Dienogest

GoOCh .. . MolWt.311.4

Dienogest is 2-[(85, 13 S, 145,177?)-17-hydroxy-13-methyl“ 
3-oxo-l ,2,6,7,8,11,12,14,15,16-decahydrocyclopenta 
phenanthren-17-yl] acetonitrile.

Dienogest contains not less than 98.0 per cent and not more 
than 102.0 per cent of (fJLjNCL, calculated on the dried basis.
Category. Antiandrogen ic.
Description. An oif-white to slightly yellow powder. ,

Identification

A. Determine by infrared absorption spectrophotometry (2.4,6), 
Compare the spectrum with that obtained with dienogest IPRS 
or with the reference spectrum of dienogest.
D. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution.

Tests

Elated substances. Determine by liquid chromatography 
(2.4.14). ■ ■ .

solution. Dissolve 25 mg of the substance under 
lamination in 60 ml of the mobile phase and dilute to 100 i 0 ml 

the mobile phase.
ty&ence solution. A 0.025 per cent w/v solution oidienogest 

in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of water and 40 

volumes of acetonitrile,
- flow rate: 1 ml per minute,
- spectrophotometer set at 300 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2,0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than 0.2 per cent and the sum of 
the area of all secondary peaks is not more than 0.5 per cent, 
calculated by area normalization.

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals. Method B (20 ppm)..

Sulphated ash (2.3.18). Notmore than 0.1 percent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 100° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 60 ml ofthe mobile phase and dilute to 100.0 ml 
with the mobile phase.

Reference solution. A 0.025 per cent w/v solution of dienogest 
IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution. . ;

Calculate the content of C20H25NO2.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Diethanolamine

C4H11NO2 Mol. Wt. 105.14

Diethanolamine is bis(hydroxyethyl)amine.

Diethanolamine is a mixture of ethanolamines, consisting 
largely of diethanolamine.
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Diethanolamine contains not less than 98.5 per cent and riot 
more than 101.0 per cent of ethanolamines, NH(C2H4OH)2, 
calculated on the anhydrous basis.

Category. Pharmaceutical aid.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diethanolamine 
IPRS or with the reference spectrum of diethanolamine. " •

Tests

Refractive index (2.4.27). 1.473 to 1.476, determined at 30°.

Triethanolamine. Not more than 1.0 per cent.

To 100 ml of methanol, add 6 to 8 drops of mixed indicator of 
0.15 g of methyl orange and 0.08 g of xylene cyanoIe in 100 ml 
of water in a 500-ml glass-stoppered conical flask and 
neutralize with 0.1 M ethanolic, sulphuric acid or 0.1 M 
ethanolic potassium hydroxide. The neutral solution is amber 
when viewed by' transmitted light and is red-brown when 
viewed by reflected light, add 20 g of the substance under 
examination, add into 500-ml glass-stoppered conical flask; 
cautiously add 75 ml of acetic anhydride^ and swirl to effect 
complete solution. Allow to stand at room temperature for 30 
minutes, cool. Titrate with 0.5 M ethanolic sulphuric acid 
solution. Carry out a blank titration. :

1 ml of 0.5 M ethanolic sulphuric acid is equivalent to 
0.0746 g of triethanolamine. ' / " ' - L

Water (2.3.43). Not more than 0.15 per cent, determined on a 
20.0 g of substance under examination in a mixture of 25 
volumes of glacial acetic acid and 40 volumes of methanol.

Assay. Dissolve 2.0 g, in 50.0 ml of water. Titrate with 0.5'M 
hydrochloric acid using bromocresol green solution'^ 
indicator. Carry out a blank titration. - ,

1 ml of 0.5 Mhydrochloric acid is equivalent to 0.05257 g of 
NFKCWlIlh.

Storage. Store protected from light and moisture.

Diethylcarbamazine Citrate

HOCOOH
HOOC—/V-COOH

C10H21N3(),C6H8O? Mol. Wt. 391.4

Diethylcarbamazine Citrate isMA-diethyl-4- mcthylpiperazine- 
1-carboxamide dihydrogen citrate. ■'

Diethylcarbamazine Citrate contains not less than 9g q 
cent and not more than 101.0 per cent of C10H21N3O,C6H 0* 
calculated on the dried basis. : . ■ . ■ . 4 *

Category. Anthelmintic; antifilarial. I
Description. A white, crystalline powder; slightly hygro^^

Identification

Compare the spectrum with :thq.t obtained 
diethylcarbamazine. citrate IPRS or with the reference 
spectrum of diethylcarbamazine citrate.

B. In the test for N,A’-Dimethylpiperazine and 
jV-methylpiperazine, the principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution (a).

C. A 2 per cent w/v solution gives reactions of citrates (2.3.1).

Tests

Appearance of solution. A 10.0 per cent w/v solution is not 
more opalescent than opalescence standard OS2 (2.4.1), and 
not more intensely coloured than reference solution BYS6 
(2.4.1).

VA’-Dimethylpiperazine andV-methylpiperazine. Determine 
by thin-layer chromatography (2.4.17), coating the plate with 
silica gel G. ■ >. .. i

Mobile phase. A mixture of 65 volumes of methanol, 
30 volumes of 2-butanone and 5 volumes of strong ammonia 
solution. "■ ■

Test solution. Dissolve 0.5 g of the'substance under 
examination in 10 ml of methanol.

Reference solution (a). A 5 per cent w/v solution of 
diethylcarbamazine citrate IPRS in methanol.

Reference solution (b). A 0.01 per cent w/v solution of 
N,N’~ dimethylpiperazine in methanol.

Reference solution (c). A 0.01 per cent w/v solution of 
N-methylpiperazine iri methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate at 105° and expose it to 
iodine vapour .for 30 minutes. Any/spots corresponding to 
N,N’-dimethylpiperazine and TZ-methylpiper azine in the 
chromatogram; obtained with the test solution are not more 
intense, than the ;spots .in the chromatogram obtained with 

reference solution (b) and (c) respectively.

Related substances. Determine by liquid chromatograph 

(2.4.14).
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fixture. Dissolve 31.2 g of potassium dihydrogen 
& in water and dilute to 1000-ml with the same 
tjhospf!aie 
solvent.

. sOlution. Suspend 0.3 g of the substance under 
^amination in the solvent mixture and dilute to 100 ml with 

solvent, filter and use the supernatant. _• ihe •
f refiCe solution (a). Dilute 1.0 ml of the test solution to 

j 00 0 nil with the solvent mixture. Dilute 1.0 ml of the solution 
to 10.0 ml with solvent mixture.

Reference solution (b). To 3.0 ml of the test solution, add 
0 5 ml of strong hydrogen peroxide solution and maintain at 
SO’ for 3 hours. Dilute to 100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm),

_■ mobile phase: a mixture of 10 volumes of methanol and 
90 volumes of a 1.0 per cent w/v solution ofpotassium 
dihydrogen phosphate,

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 220 nm,
- injectionvolume:20pl. .

The relative retention time with reference to diethylcarbamazine 
for citrate is about 0.2 and for degradation product is about 
1.6 and the retention time of diethylcarbamazine is about 
7 minutes.

Inject reference solution (b). The test is not. valid unless the 
resolution between-the peaks ;due to diethylcarbamazine and 
the degradation product is.not less than 5.0. .

Inject reference solution (a) and the test-solution.- Run. the 
chromatogram twice the retention time of the principal p eak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent) and the sum of areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with, reference solution, (a) 
(0.5percent). Ignore anypeakwith an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference.solution (a) (Q.Q5 per.cent). Ignore.the peak due 
to citrate.

Heavy metals (2.3.13). 1.0 g dissolved in 20 ml of water, 0.5 ml 
°f 0./ Af hydrochloric acid and sufficient water to produce 

nil complies with the limit test for heavy metals, Method A 
!2°ppm). ■ r

^iphated ash (2.3.18). Not more than 0.1 per cent.

^oss on drying (2.41 19). Not more than 0.5 per cent, determined 

g ky drying in an oven over phosphorus pentoxide at 
at a pressure of 1.5 to 2.5 kPa for 4 hours.

DIETHYLCARBAMAZINE TABLETS

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh 25 mg ofthe substance under examination, 
dissolve, in 20 ml of a 3.124 per cent w/v solution ofpotassium 
dihydrogen phosphate, dilute to 25.0 ml with the same solvent, 
mix well and filter. Dilute 5.0 ml of the filtrate to 50.0 ml with the 
potassium dihydrogen phosphate solution.

Reference solution. A 0.01 per cent w/v solution of 
diethylcarbamazine citrate IPRS in a 3.124 per cent w/v 
solution of potassium dihydrogen phosphate.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 10 volumes of methanol and 

90 volumes of a 1 per cent solution of potassium 
dihydrogen phosphate,

- flow rate: 2.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci0H2iN3O,C6HsO7.

Storage. Store protected from moisture.

Diethylcarbamazine Tablets
Diethylcarbamazine Citrate Tablets

Diethylcarbamazine Tablets contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
diethylcarbamazine citrate, C10H2iN3O,C6H8O7.

Usual strengths. 50 mg; 100 mg.

Identification

To a quantity of the. powdered tablets containing 0.15 g .of 
Diethylcarbamazine Citrate add 15 ml of ethanol (95 per cent), 
shake for 5 minutes, filter and evaporate the filtrate to dryness. 
To the residue add 10 ml of 2 Msodium hydroxide and extract 
with three quantities, each of 10. ml, of chloroform. Dry the 
combined extracts over anhydrous sodium sulphate, filter and 
evaporate the chloroform. The residue complies with the 
following test. ........ ..

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the' spectrum with that obtained with 
diethylcarbamazine citrate IPRS treated in the same maimer 
or with the reference spectrum of diethylcarbamazine.
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Tests

VjV’-Dimethylpiperazine and A'-methylpiperazine. Determine 
by thin-layer chromatography (2.4.17), coating the plate with 
silica gel G.

Mobile phase. A mixture of 65 volumes of methanol, 
30 volumes of 2-butanone and 5 volumes of strong ammonia 
solution.

Test solution. Disperse a quantity of powdered tablets 
containing 0.5 g of the diethylcarbamazine citrate in methanol 
and dilute to 10.0 ml with methanol, filter.

Reference solution (a). A 0.01 per cent w/v solution of 
N,N’-dimethylpiperazine in methanol.

Reference solution (b). A 0.01 per cent w/v solution of 
N-methylpiperazine in methanol.

Apply to the plate 20 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate at 105° and expose it to 
iodine vapour for 30 minutes. Any spots corresponding to 
N,N’-dimethylpiperazine and /V-methylpiperazine in the 
chromatogram obtained with the test solution are not more 
intense than the spots in the chromatogram obtained with 
reference solution (a) and (b) respectively.

Dissolution (2.5.2).

Apparatus No. 2 (Paddle), 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 pm, rejecting the first fewml of the filtrate. 
Dilute the filtrate, if necessary, with an equal volume of a 
6.248 per cent w/v solution of potassium dihydrogen 
phosphate. Carry out the determination as described under 
Assay. Calculate the content of CioH2iN30,C6H807 using a 
solution of known concentration of diethylcarbamazine 
citrate IPRS in a 3.124 per cent w/v solution of potassium 
dihydrogen phosphate.

Q. Not less than 75 per cent of the stated amount of 
C10H21N3O,C6H8O7:

Other tests. Comply with the tests stated under Tablets.

Assay; Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 25 mg of Diethylcarbamazine 
Citrate, add 20 ml of a 3.124 per cent w/v solution ofpotassium 
dihydrogen phosphate and place in an ultrasonic bath for 
5 minutes. Cool, dilute to 25.0 ml with the same solvent and 
filter. Dilute 5.0 ml of the filtrate to 50.0 ml with the same 
solvent. ; '

Reference solution. A 0.01 per cent w/v solution 
diethylcarbamazine citrate IPRS in a 3.124 per cent z 
solution of potassium dihydrogen phosphate.

Chromatographic system
- a stainless steel column 30 cm x 3.9 nun, packed • |

octadecylsilane bonded to porous silica (5 pm) I
- mobile phase: a mixture of 10 volumes of methanol I 

90 volumes of a 1 per cent w/v solution of potassi^ I
dihydrogen phosphate, . . . |

- flow rate: 2.5 ml per minute, |
- spectrophotometer set at 220 nm, |
- injection volume: 20 pl. |

Inject the reference solution. The test is not valid unless the I 
relative standard deviation for replicate inj ections is not more I 
than 2,0 per cent. I

Inject the reference solution and the test solution. I

Calculate the content of Cl0H2iN3O,C6HgO7. in the tablets. I
Storage. Store protected from moisture. |

Diethylene Glycol Monoethyl Ether

h3c

CAA Mol, Wt, 134.2

Diethylene Glycol Monoethyl Ether contains not less than 
99.0 per cent and not more than 101.0 per cent of C6Hu0Jt 
calculated on the anhydrous basis?

Category. Pharmaceutical aid (humectant; solvent).

Description. A clear, colourless liquid, hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diethylene 
glycol monoethyl ether IPRS or with the reference spectrum 
of diethylene glycol monoethyl ether.

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Acid value (2.3.23). Notmore than 0.1.

Peroxide value (2.3.35). Npt more than 8.0.

Refractive index (2.4.27). 1.426 to 1.428 at 20°.
Related substances. Determine by gas chromatograph 

(2.4.13).
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fn® ethylene oxide. Not more ‘han 1 jig perg;

v Ethylene oxide is toxic andflammable. Prepare 
solutions in a well ventilled fume hood, using great 

^protect both hands and face by wearing polyethylene 
^’rfive gloves and an appropriate face mask.

\’OTE-~ Prepare the solutions immediately before use. 

jcetaldehyd^ solution. A 0.001 per cent v/v solution of 
^aldehyde in water.

fest solution (a). Fill a chilled pressure bottle with liquid 
, ,lef]e ^ide, and store in a freezer when not in use; Use a 

-mall piece of polyethylene film to protect the liquid from 
-ontact with the rubber gasket. Tare a glass stoppered conical 
tlaskr add 50 ml of polyethylene glycol 200 and reweigh the 
fiask. Transfer 5 ml ofthe liquid ethylene oxide into a 100 ml 
beaker chilled in a mixture of one volume sodium chloride and 
three volumes wet ice. Using a syringe that has been previously 
cooled to -10°, transfer 300 pl (equivalent to about 250 mg) of 
liquid ethylene oxide to the polyethylene glycol 200, and 
swirl gently to mix. Replace the stopper, reweigh the flask and 
determine the amount of ethylene, oxide absorbed by weigh 
difference. Adjust the weight of the mixture with polyethylene 
glycol 200 to 100 g, replace the stopper and swirl gently to 
mix. This solution containing 2.5 mg/g of ethylene oxide.

Test solution (b). Transfer 1 g diethylene glycol monoethyl 
ether to 10.0 ml pressure headspace vial add 1 ml of water, seal 
the vial and mix. Heat the mixture at 70° for 45 minutes.

Reference solution (a). Tare a glass stoppered conical flask 
and chill it in a refrigerator. Add 3 5 ml ofpolyethylene glycol 
TOO and reweigh the flask. Use a syringe that has been chilled 
in a refrigerator and transfer 1 g of the chilled test solution (a) 
io the fared, conical flask. Adjust the weight of the solution 
with polyethylene glycol 200 to 50 g, replace the stopper and 
swirl gently to mix. Transfer 10 g of the solution to a 50-ml 
volumetric flask. Add 30 ml of water and mix. Dilute with water 
to volume and mix to obtain a 0.001 per cent w/v solution of 
ethylene oxide.

Reference solution (b). Dilute 10.0 ml of reference solution (a) 
to 50.0 ml with water to produce 0.0002 per cent w/v solution 
of ethylene oxide.

Reference solution (c). Dilute 0.5 ml of reference solution (b) 
to 10.0 ml pressure headspace vial add 0.1 ml of acetaldehyde 
solution and 0.1 ml of water, seal the vial and mix. Heat the 
mixture at 70° for 45 minutes.

Reference solution (d). Transfer 1 g diethylene glycol 
wonoethyl ether to 10.0 ml pressure headspace vial add 0.5 ml 
°f reference solution (b) and 0.5 ml of water, seal the vial and 
m®' Heat the mixture at 70° for 45 minutes.
Chromatographic system

a glass or quartz capillary column 30 m x 0.32 mm, bonded 
with a 1.0 pm layer of phase G1,

- temperature:
Column Intial Ramp ' Final Hold time

temperature temperature temperature at final
temperature

(°) (°/min.) (°) (min.)
50 — 50 5
50 ' 5 180 —
180 30 230 5

- inlet port at 150° and detector at 250°,
- flame ionization detector,
- flow rate: 1.0 ml per minute, using helium or nitrogen as 

the carrier gas,
- injection volume: 1 ml.

Name Relative 
retention time

acetaldehyde 0.94
ethylene oxide .1.0

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to acetaldehyde 
and ethylene oxide is not less than 2.0 and relative standard 
deviation for replicate injections is not more than 15 per cent.

Inject reference solution (d) and test solution (b). Calculate 
the amount of ethylene oxide in diethylene glycol monoethyl 
ether using the following equation.

0; * w„)-(r„ x wj

where, ru = ethylene oxide peak area from the test 
solution (b),

rs = ethylene oxide peak area from the reference 
■ .solution(d), .

wu = weigh of diethylene glycol monoethyl ether to 
prepare the test solution (b),. ;

w, = weigh of diethylene glycol monoethyl ether to 
prepare the reference solution (d).

Limit of 2-methoxyethanol,2-ethoxyethanol,ethylene glycol 
and diethylene glycol

Name ' ' Not more than
(ppm)

2-methoxyethanol ’ ' ’ ’ 50

2-ethoxyethanol 160

ethylene glycol 620

diethylene glycol ■ 150

Use the test solution, reference solution, chromatographic 
system and system suitability requirements as described under 
Assay.

Inject the test solution.
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DIETHYLENE GLYCOL MONOETHYL ETHER

Calculate the percentage of 2-methoxyethanol .in diethylene 
glycol monoethyl ether using the following equation. ;.

— xlOO
rT- ■

where, = peak response for 2-methoxyethanol, 
rT = sum of the responses of all . the peaks.

Calculate the percentage of 2-ethoxyethanol in diethylene 
glycol monoethyl ether using the following equation.

— xlOO 
L- . .........

where, rv "= peak response for 2-ethoxyethanol, 
>r - = sum of the responses of all the peaks.

Calculate the percentage of ethylene glycol in diethylene 
glycol mbnoethyl ether using the following equation.

' =:•••••': \ — xlOO •' ■' ■

where, rf = " peak'response for ethylene glycol,
■ - rr = sum of the responses of all the peaks.: 

Calculate the percentage of diethylene glycol in the portion of 
diethylene glycol monoethyl ether using following equation?

' . — xlOO 

where, rv = peak response for diethylene glycol, 
rT ~ sum of the responses of all the peaks.

Water (2.3.43). Not more than 0.1 per cent, determined on 
lO.Og-^J.^ ■ ;

Assay. Determine by gas chromatography (2.4,13).

Test solution, ;Use the substance under examination .

Reference solution. Dissolve .100 mg of each of 2- 
methoxyethanol, 2- ethoxyethanol, ethylene glycol; 
diethyleneglycol and diethylene glycol monoethyl ether IPRS 
in 100.0mlof methanol.

Chromatographic system
- a fused silica column 30 mx 0.32 mm, bonded with a 1.0 

pm layer of phase G 46,
- temperature: ..

Column Intial Ramp Final Hold time 
’ temperature' temperature temperature affinal 

m temperature
:v' : : ■ O! • (°/min.) C) ■ (min.) -

120 — 120 1
120 12 225 . 2

inlet port.at250° and. detector at 275°, ...
flame ionization detector,
flowrate: 2.2 ml per minute, using helium or nitm ’■ ■■ 
the carrier gas, .. " $
injection volume: 0.5pl.

Name . •
-----:::------- -■ .^tojoiHin$ 
2-methoxyethanol-----------------------------------------q.40
2- ethoxyethanol ■ 043

ethylene glycol 050
diethylene glycol monoethyl ether o.93

diethylene glycol 1.0

Inject the:reference solution.1 The test is not valid unless 
resolution between-the peaks 'corresponding te 
2-ethoxyethanol and ethylene, glycol is not less than 2.0 and 
relative standard deviation for replicate injections is not mote 
than 2.0 per cent.

Inject the test solution. Calculate the percentage of diethylene 
glycol mo.noethyl ether using following equation.

' ' ' — xlOO
' rT

where, ~ peak response for diethylene glycol monoethyl 
ether, ” . ■

rT = sum of the responses of all the peaks

Storage. Store in well-closed containers under an atmosphere 
of inert gas, at a temperature not exceeding 35°.

Diethylphenylacetamide

C12Hl7NO .... Mol. Wt. 191.3

Diethylphenylacetamide is AyV-diethylbenzeneacetamide

Diethylphenylacetamide contains not less than 99.0 per cent 
and not more than1101.0 per cent bfCuHnNO, calculated on 
the anhydrous basis.

Category. Insect repellent
Description. A clear to faintly yellow liquid. It shall be free 

from suspended matter. .,
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Identification
- .^ssay, the principal peak in the chromatogram obtained 

-iih d’e test solution corresP°nds to the peak in the 
-^omatogram obtained with the reference solution..

Tests
goiiing point About 290°.
Relative density (2.4.29). About 1.01 at 25°.
Refractive index (2.4.27). 1.520 to 1.521 at20°sodiumDlines.-

Water (2.3.43).,Not more than 0.5 per cent.
Assay- Determine by gas chromatography (2.4.13).
Internal standard solution. A 3. per.cent w/v solution of 
diethyl sebacate ,'m. acetone.
Test solution. To 0.2 g of the substance under examination, 
add 10 ml. of internal standard solution and dilute, to the 
100.0 ml with acetone. . '

Reference solution. To 50 mg of diethylphenylacetamide 
IPRS, add 2.5 ml of internal standard solution and dilute to the 
25.0 ml with acetone.
Chromatographic system

- a glass column 1.2 th x 2 mm packed with 10.0 per cent 
OV-101- on chromosorb WHP (100-120 mesh),

- temperature: -
column 150°,
inlet port and detector at 300°,

- flow rate 30 ml per minute of the Nitrogen, 30 ml per 
minute ofthe Hydrogen, 210 ml per minute of the Air.

inject 2yl ofthe test solution and the reference solution. / 

Calculate the content of Ci2Hi-NO.
Storage. Store protected from light and moisture.

Diethyl Phthalate

o

o
CuH|4O4 . Mol. Wt. 222.2

Diethyl phthalate is diethyl benzene-1,2-dicarboxylate.

Diethyl phthalate contains not less than 99.0 per cent and not 
more than 101.0 per cent of diethyl phthalate, C12H14O4.
Category, Pharmaceutical aid.

Description. A clear, oily liquid, colourless or very slightly 
yellow.

Identification

Test A may be omitted if tests B, C andD are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diethyl 
phthalate IPRS or with the reference spectrum of diethyl 
phthalate.

B. Relative density (2.4.29). 1.117 to 1.121.

C. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel GF 254.

Mobile phase. A mixture of 30 volumes of heptane and 
70 volumes of ether.

Test solution. Dissolve 50 mg of the substance under 
examination in 10 ml of ether.

Reference solution. Dissolve 50 mg of diethylphthalate IPRS 
in lOmlofeZ/zer.

Apply to the plate 10 pl of each solution. After development 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with reference solution.

D. To about 0.1 ml, add 0.25 ml of sulphuric acid and 50 mg of 
resorcinol. Heat on a water-bath for 5 minutes. Allow to cool. 
Add 10 ml of -water and 1 ml of strong sodium hydroxide 
solution. The solution becomes yellow or brownish-yellow^ 
and shows green fluorescence.

Tests

Appearance. The substance under examination is clear (2.4.1) 
and not more intensely coloured than reference solution YS6 
(2A1). ' ' ...

Acidity: Dissolve 20.0 g in 50 ml of alcohol previously 
neutralised to phenolphthalein solution. Add 0.2 ml of 
phenolphthalein solution. .Not more than 0.1 ml of. 0.7. M 
sodium hydroxide is required to change the colour of the 
indicator to pink.
Related substances. Determine by gas chromatography 
(2.4.13).
Internal standard solution. Dissolve 60 mg of naphthalene 
in 20 ml of methylene chloride.
Test solution (a). Dissolve 1 g of the substance under 
examination in 20 ml of methylene chloride.

Test solution (b). Dissolve 1 g. of the substance under 
examination in methylene chloride, add 2.0 ml of the internal 
standard solution and dilute to 20 ml with methylene chloride.

Reference solution. To 1 ml of test solution (a) add 10 ml ofthe 
internal standard solution and dilute to 100 ml with methylene 
chloride.
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Chromatographic system
- a glass column 2.0 m x 2 mm, packed with silanised 

diatomaceous earth for gas chromatography (150pmto 
180 pm) impregnated with 3.0 per cent m/m of 
polymethylphenylsiloxane,

- temperature: 
column 150°, 
inlet port and detector at 225°,

- flow rate: 30 ml per minute, using nitrogen as the carrier 
gas.

Inject 1 pl of the reference solution. The test is not valid unless 
the resolution between the peaks corresponding to 
naphthalene and diethyl phthalate is at least 10.
Inject 1 pl of test solution (a). In the chromatogram obtained, 
verify that there is no peak with the same retention time as the 
internal standard.
Inject separately 1 pl of test solution (b) and the reference 
solution. Continue the chromatography for three times the 
retention time of diethyl phthalate. From the chromatogram 
obtained with the reference solution, calculate the ratio (7?) of 
the area ofthe peak due to diethyl phthalate to the area ofthe 
peak due to the internal standard. From the chromatogram 
obtained with test solution (b), calculate the ratio of the sum 
ofthe areas of all peaks, other than the principal peak and the 
peaks due to the internal standard and the solvent, to the area 
of the peak due to the internal standard; this ratio is not 
greater than R (1.0 per cent)..
Water (2.3.43). Not more than 0.2 per cent, determined on 5.0 g: 
Sulphated ash (2.3.18). Notmore thanO.l per cent, determined 
on 1.0 g.
Assay. Dissolve 0.75 g in 25.0 ml of 0.5 M alcoholic potassium 
hydroxide and add few glass beads. Boil on a water-bath 
under a reflux condenser for 1 hour. Add 1 mF of 
phenolphthalein solution and titrate immediately with 0.5' M 
hydrochloric acid. Carry out a blank titration.
1 ml of 0.5 Malcoholic potassium hydroxide is equivalent to' 
0.05556 g of C12H14O4.
Storage. Store protected from moisture.

Diethyltoluamide
Dcct

O

J| ' ■■ ■ ■ ^-''"’3 ■

C!2H17NO. ...... Mol. Wt. 191.3
Diethyltoluamide is N, A-diethyl-3-toluamide.

Diethyltoluamide contains not less than 95.0 per cent a d 
more than 103.0 per cent of CI2Hi7NO, calculated on 
anhydrous basis.

Category. Insect repellent.

Description. A colourless or faintly yellow liquid.

CAUTION — Diethyltoluamide is irritant to the evpc 
mucous membranes.

Identification

Test A may be omitted if tests B and C are carried out. Tests 8 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2 4 $ 
Compare the spectrum with that obtained with 
diethyltoluamide IPRS.

B. Heat 2 ml with 25 ml of a 50 per cent v/v solution of 
hydrochloric acid under a reflux condenser for 1 hour. Make 
the mixture alkaline with sodium hydroxide solution, cool and 
extract with three quantities, each of 30 ml, of ether. Reserve 
the aqueous layer. Evaporate the ether, dissolve the residue in 
5 ml of dilute hydrochloric acid, cool to 5°, add 5 ml of sodium 
nitrite solution and allow to stand for 10 minutes at 5°. Add 
10 ml of water and extract with two quantities, each of 20 ml, of 
ether. Evaporate the ether, add 1 g of phenol to the residue, 
cool and add 1 ml of sulphuric acid’, an intense green colour 
is produced, which becomes red on.pouring into water and 
green on making alkaline with dilute sodium hydroxide 
solution.

C. Acidify the aqueous layer, reserved in test B. with dilute 
hydrochloric acid, extract with two quantities, each of 20 ml, 
of ether and evaporate the ether from the combined extracts. 
The residue, after drying at 60°, melts at about 108° (2.4.21).

Tests

Weight per ml (2.4.29). 0.997g to 1.000 g, determined at 20°.

Refractive index (2.4.27). 1.520 to 1.524.

Acidity. A solution of 10.0 g dissolved in 50 ml of ethanol 
(95 per cent) previously neutralised to phenolphthalein 
solution requires not more than 4.0 ml of 0.01 M sodium 
hydroxide to change the colour of the solution, using 
phenolphthalein solution as indicator.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
1.0g.';?fy fy
Assay. Weigh 0.3 g, add 7 ml of nitrogen-free sulphuric acid 
and carry out the determination of nitrogen (2.3.30), usin£ 
0.05 ,Msulphuric acid as an absorbent solution or distill the 
liberated ammonia in 25 ml of 0.05 Msulphuric acid.
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। of 0 05: M sulphuric acid is equivalent to 0.01913, g of

Storage-
Store protected from moisture in dry containers.

DIGITOXIN

D. Suspend about 0.5 mg in 0.2 ml of ethanol (60 per cent) 
and add 0.1 ml dinitrobenzoic acid solution and 0.1 ml of 2 M 
sodium hydroxide-, a violet colour develops.

Tests

Digitoxin
Appearance of solution. A 0.5 per cent w/v solution in a mixture 
of equal volumes of chloroform and methanol is clear (2.4.1), 
and colourless (2.4.1).

Specific optical rotation (2.4.22). +16.0° to+18.5°, determined 
at 20° in a 2.5 per cent w/v solution in chloroform.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of chloroform, 
40 volumes of cyclohexane and 15 volumes of methanol.

Solvent mixture. A mixture of equal volumes of chloroform 
and methanol.

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml with solvent mixture.

Reference solution (a). A 1.0 per cent w/v solution of 
digitoxin IPRS in the same solvent mixture.

C4[H«O13 Mol. Wt. 764.9

Digitoxin is 3 p-[((>2,6-dideoxy-p-D-nfro-hexopyranosyl- 
(1 4)-0-2,6-dideoxy-P-D-rz?>o-hexopyranosyl-(  1 -> 4)-2,6- 
dideoxy-p-D-ri£>o-hexopyranosyl)oxy]-14f}-hydroxy-5p-card-
20(22)-enolidc. .: . -

Digitoxin contains riot less than 95.0 per cerit and not more 
than 103.0 per cent of C41H64O13, calculated on the dried basis.

Category. Cardiotonic. .

Description. A white or almost white powder.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests 
C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry 2.4.6). 
Compare the spectrum with that obtained with digitoxin IPRS 
or with the reference spectrum of digitoxin.

In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 

peak in the chromatogram obtained with reference solution

C- Dissolve about 1 nig in 2 ml of glacial acetic acid with the 
aid of gentle heat, cool and add 0.05 ml of ferric chloride test 
solution. Cautiously add 1 ml of sulphuric acid under the two 
^nids without mixing; a brown ring develops at the iriterface 
fliCh gradually becomes blue and a green colour, finally

Passes to the upper layer. : ? ’

Reference solution (b). Dilute 1 ml of reference solution (a) to 
100 ml with the same solvent mixture.

Reference solution (c). A 0.02 per cent w/v solution of gitoxin 
IPRS in the same solvent mixture.

Reference solution (d). Dilute 5 ml of reference solution (b) to 
10 ml with the same solvent mixture.

Reference solution (e). A solution containing 0.5 per cent 
w/v of digitoxin IPRS and 0.01 per cent w/v of gitoxin IPRS in 
the same solvent mixture:'

Apply to the plate 5 pl of each solution and develop the 
chromatograms immediately after applying the solutions. After 
development, dry the plate in a current of cold air for 5 minutes. 
Repeat the development and again dry the plate in a current of 
cold air for 5 minutes. Spray with ethanolic sulphuric acid 
(10 per cent) and heat at 130° for 15 minutes. Examine the 
chromatograms in daylight. Any spot in the chromatogram 
obtained with the test solution corresponding to gitoxin is 
not more intense than the spot in the chromatogram obtained 
with reference solution (c). Any other secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b). The test is not valid unless the 
chromatogram obtained with reference solution (e) shows 
clearly separated spots corresponds to digitoxin and gitoxin 
and the spot in the chromatogram obtained with reference 
solution (d) is. clearly visible.

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on the residue obtained from the test for Loss on drying.
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DIGITOXIN TABLETS

Loss on drying (2.4.19). Not more than 1.5 percent, determined 
on 0.5 g by drying in an oven at 105° for 2 hours.

Assay. Dissolve 40 mg in sufficient ethanol (95per cent) to 
produce 50.0 ml and dilute 5.0 ml of the solution to 100.0 ml 
with the same solvent. To 5.0 ml ofthe solution add 3.0 ml of 
alkaline picric acid solution, allow to stand in subdued light 
for 30 minutes and measure the absorbance of the resulting 
solution at the maximum at 495 nm (2.4.7), using as the blank a 
mixture of 5.0 ml of ethanol (95 per cent) and 3.0 ml of alkaline 
picric acid solution. Calculate the content of from
the absorbance obtained by repeating the operation using 
digitoxin IPRS in place of the substance under examination.

Storage. Store protected from moisture and light in a refrigerator 
(2° to 8°).

Digitoxin Tablets
Digitoxin Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of digitoxin, 
C^On.

Usual strengths. 100 pg; 200 pg.

Identification

To a quantity of the powdered tablets containing 250 pg of 
Digitoxin add 1 ml of glacial acetic acid containing 0.01 per 
cent w/v of ferric chloride, shake for a few minutes, filter 
through sintered-glass and add cautiously 1 ml of. sulphuric 
acid to the filtrate without mixing; a brown ring free from red 
colour is produced at the interface which gradually becomes 
blue and finally the upper layer acquires an indigo colour.

Tests

Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 600 ml of freshly distilled -water, • 
Speed and time. 120 rpm and 60 minutes.

Withdraw a suitable volume ofthe medium and filter through 
a membrane filter disc having an average pore diameter not 
greater than0.8 pm, rejecting the first 1 ml ofthe filtrate. Transfer 
1.0 ml to a 10-ml volumetric flask, add 3.0 ml of a 0.1 percent 
w/v solution of L-as corbie acid inmethanol and 0.2 ml of a 
0.009M solution of hydrogen peroxide [prepared by accurately 
diluting hydrogen peroxide solution (100 vol) that has been 
standardised by titration with 0.02 M potassium 
permanganate], mix and dilute tb volume with hydrochlond 
acid. After exactly 30 minutes measure the fluorescence of the 
solution (2.4.5), using an excitation wavelength of about 
400 nm and an emission wavelength of about 570 nm.and 
setting the spectrophotofluorimeter to zero with water arid to

100 with a solution of suitable concentration of digii0Xjn 
prepared at the same time and treated in the same manner^ 
the test solution. . .. . '

Q. Not less than 75 per cent ofthe stated amount of digitOx-

Uniformity of content. Complies with test stated 
Tablets.

Test solution. For tablets containing 100 pg of Digitoxin shake 
1 tablet with 15 ml of methanol (50 per cent) for 30 minute 
and dilute to 25.0 ml with the same solvent.

For tablets containing 200 pg of Digitoxin, shake 1 tablet with 
30 ml of methanol (50 per cent) for 30 minutes and dilute to 
50.0 ml with the same solvent.

Filter through a suitable membrane filter disc having an average 
pore diameter not greater than 0.8 pm, rejecting the first fewnU 
ofthe filtrate. Transfer 1.0 ml to a 10-ml volumetric flask, add 
3.0 ml of a 0.1 per cent w/v solution of /-ascorbic acid in 
methanol and 0.2 ml of a 0.009M solution of hydrogen peroxide 
[prepared by diluting hydrogen peroxide solution (100 vol) 
that has been standardised by titration with 0.02 Mpotassium 
permanganate], mix and dilute to volume with hydrochloric 
acid. After exactly 30 minutes measure the fluorescence ofthe 
solution (2.4.5), using an excitation wavelength of about 
400 nm and an .emission wavelength of about 570 nm and 
setting the spectrophotofluori meter to zero with waler, 
Calculate the content of digitoxin, C4iH64O13, from the 
fluorescence obtained by carrying out the operation described 
above at the same time using a 0.0004 per cent w/v solution of 
digitoxin IPRS in methanol (50 per cent) and beginning at 
the words “Transfer 1.0 ml to a 10-ml volumetric flask....”.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 1.25 mg of Digitoxin, add 3.0 m! of 
water, swirl to disperse the powder and allow to stand for 10 
minutes, swirling occasionally. Add 25.0 ml of glacial acetic 
acid, shake-for 1 hour and filter, discarding the first few ml of 
the filtrate. To 4.0 ml of the filtrate add 1.0 ml of dimethyl 
sulphoxide, dilute to 25.0 ml’ with xanthydrol reagent, mix 
well arid allow to stand in the dark for 4 hours (solution A). 
At the same time prepare two further solutions in the same 
manner but using for solution B 4:0 ml of digitoxin standard 
solution and for solution C: 4.0 ml of a mixture of 
25 volumes of glacial acetic acid and 3 volumes of water and 
beginning at the words “add 1.0 ml of dimethyl 
sulphoxide......”. Measure the absorbances of solutions A and 
B at the maximum at 550 .nm (2.4,7), using solution C as the 
blank, .Calculate the content of C^H^O^ from the absorbances 
obtained.
Storage. Store protected from light and moisture at a 
temperature not exceeding 30°.
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DIGOXIN

GAAi ' Mol;wt.780.9

Dioxin is '3p-[(<9-2,6-dideoxy-p-D-rz7>o-hexopyranosyk  
(1 _> 4)-O-2,6-dideoxy-P -D-n‘Z>o-hexopyranosyl-( 1128 W1A4)- 
t 6-dideo'xy-p-D-n7)o-hexopyranosyl)oxy]-12b, 1428P- 
dihydroxy-5p-card-20(22)-enoiide.

i Digoxin contains not less than 95.0 per cent and not more 
I than 103.0 per cent of C41H64O l4, calculated on' the dried basis.

I
 Category. Cardiotonic.

Description' Colourless crystals or a white or almost white 
powder.

Identification

Test A may be omitted if tests B, C and D are earned out. Tests 
IB, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with digoxin IPRS 
or with the reference spectrum of digoxin.

। B. In the test for Related substances, the principal peak in the
I chromatogram obtained with the test solution corresponds to
| that in the chromatogram obtained with reference solution (a).
| C. Dissolve about 1 mg in 2 ml of glacial acetic acid with the
| aid of gentle heat, cool and add 0.05 ml offerric chloride test
I elution. Cautiously add 1 ml of sulphuric acid under the two
I liquids without mixing; a brown ring develops at the interface
I which gradually becomes blue and a green colour, finally
I passes to the upper layer.

I D. Suspend about 0.5 mg in 0.2 ml of ethanol (60 per cent) 
I andaddO.l va[ dinitrobenzoic acid solution andO.l mlof2/W 
I sodium hydroxide; a violet colour develops. ; - , <

I Tests .

| appearance of solution. A0.5 per cent w/v solution in a mixture 
I equal volumes of dichloromethane and methanol is 'clear 
I '“'4-1), and colourless (2.4.1). < : '■ '

Specific optical rotation (2.4.22). +10.0° to +13.0°, determined 
in a 2.0 per cent w/v solution in anhydrous pyridine.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve about 50 mg of the substance under 
examination in the methanol and dilute to 100.0 ml with the 
methanol.

Reference solution (a). A 0.05 per cent w/v solution of digoxin 
IPRS in methanol.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol.

Reference solution (c), A 0.0001 per cent w/v solution of 
digoxin impurity C IPRS in methanol.

Reference solution (df A0.05 per cent w/v solution of digoxin 
impurity H IPRS in methanol. To 1.0 ml of the solution, add 
1.0 ml ofthe test solution and dilute to 20.0 ml with methanol.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 gm), :
- mobile phase: A. a mixture of 10 volumes olacetonitrile 

and 90 volumes of water,
B. a mixture of 10 volumes of water and 

90 volumes of acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent' v/v) ' (per cent v/v)

0 . 78 22 . .

■ 5 ■ 78 22 '

15 30 .... 70 ..
18 78 ' 22

’digoxigenin, ;
:diginatin,

Name Relative 
retention time

Digoxin impurity C' .0.3
Digoxin impurity E2 0.5

Digoxin impurity F3 0.6

Digoxin impurity G4 0.8
Digoxin (Retention time: about 4.3 minutes) 1.0

Digoxin impurity L5 1.4
Digoxin impurity K6 1.6
Digoxin impurity B7 2.2
Digoxin impurity A8 2.6
Digoxin impurity H9 —
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’digoxigenin bisdigitoxoside, 
‘neodigoxin, ,
^unknown strucuture,
6digoxigenin tetrakisdigitoxoside,
7gitoxin, 
sdigitoxin,

^lanatoside C.

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks due to digoxin impurity H and 
digoxin is not less than 1,5,

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to digoxin impurity F is not more than 
2.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (2.5 per cent), the area of 
peak corresponding to digoxin impurity C is not more than 
5 times the area of the corresponding peak in the chromatogram 
obtained with reference solution (c).(l .0 per cent), the area of 
peak corresponding to digoxin impurities E and K is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent), the area of 
peak corresponding to digoxin impurity G is not more than 
0.8 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.8 per cent), the area of 
peak corresponding to digoxin impurities A and B is not more 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent), the area of 
peak corresponding to digoxin impurity L is not more than 
0.3 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3. per cent), the area of 
any other secondary peak is not more than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent) and the sum of areas of all 
the secondary peaks other than digoxin impurities A, B, C, E, 
EG K and L is not more than 0.7 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(b) (0.7 per cent) and the sum of areas of all the secondary 
peaks is not more than 3.5 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (b) (3.5 
per cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on the residue obtained from the test for Loss on drying. .

Loss on drying (2.4.19). Notmore than 1.0 per cent, determined 
on 0.5 g by drying over phosphorus pentoxide at a pressure 
not exceeding 2.7 kPa. . ..

Assay. Determine by liquid chromatography (2.4.14). ■;

Test solution. Dissolve 50 mg of the substance under 
examination in 200.0 ml of ethanol (95per cent).

Reference solution (a). A 0.025 per cent w/v solatia 
digoxin IPRS in ethanol (95 per cent).

Reference solution (b). A 0.004 per cent w/v solution each 
digoxin IPRS and digoxin impurity C IPRS in ethanol 
per cent).

Chromatographic system
- a stainless steel column 25 cm x 4.2 mm packed 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 37 volumes of water and p 

volumes of acetonitrile^
- flow rate: 2 ml per minute,
- spectrophotometer set at 218 nm,
- injection volume: 10 pl.

Inject reference solution (b). The resolution between the peaks 
due to digoxin and digoxin impurity C is not less than 4.0,

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 1200 theoretical plates and 
tailing factor for the principal peak is not more than 2.0 and 
the relative standard deviation for the replicate injections is 
not more than 2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C^F^O^.

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°.

Digoxin Injection
Digoxin Injection is a sterile solution of Digoxin in Water for 
Injections and Ethanol or other suitable solvents.

Digoxin Injection contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of digoxin, 
C4]H&4O]4. ■

Usual strength. 250 pg per ml.

Identification
Evaporate 2 ml to dryness, dissolve the residue in 1 ml of 
glacial acetic acid containing 0.01 per cent w/v of ferric 
chloride and cautiously add 1 ml of sulphuric acid without 
mixing; a brown ring develops at the interface which gradually 
becomes blue and finally the upper layer acquires a blue colour.

Tests

pH (2.4.24). 6.7 to 7.3.
Bacterial endotoxins (2.2.3). Not more than 200.0 Endotoxin 

Units per mg of digoxin.
Other tests. Comply with the tests stated under Parenteral 

Preparations (Injections).
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Transfer 20.0 ml, measured,, to a separating funnel 
.q of water. Make alkaline with 5 M ammonia

•• with four quantities, each of 25 ml, o{ chloroform;
extract with the same 10 ml of water. Evaporate the 

bined extracts to: dryness on a water-bath, dissolve the 
-idue in 5-0 ml of a mixture of 65 volumes of chloroform and 
v0[unies of methanol and add 20.0. ml of glacial acetic 

^(solution A). To 5.0 ml of a 0.2 per cent w/v solution of 
i/j oxitl lPRS in glacial acetic acid add; 10.0 ml of a mixture of 

volumes of chloroform and 35 volumes of methanol and 
-ufHcientglacial acetic acid to produce 50.0 ml (solution B). 
pi lute 5.0 ml of solution A to 25.0 ml with digoxin reagent, mix, 
allow to stand for 1 hour and measure the absorbance of the 
resulting solution at 590 nm, using water as the blank (2.4.7). 
Calculate the content of C4iH64O14 from the absorbance 
obtained by treating 5.0 ml of solution B at the same time and 
in the same manner.

Storage. Store protected from light in single dose containers. 

add 3 ml of ethanol and carefully evaporate to dryness on a 
water-bath with the aid of a gentle current of air. Repeat the 
evaporation using a further 3 ml of ethanol and cool. Dissolve 
the residue in 5.0 ml of a mixture of 65 volumes of chloroform 
and 35 volumes of methanol, add 20.0 ml of glacial acetic 
acid and filter if necessary. Dilute 5.0 ml of the filtrate to 
25.0 ml with digoxin reagent, allow to stand for 1 hour and 
measure the absorbance of the resulting solution at the 
maximum at 590 nm (2.4.7). Calculate the content of
from the absorbance obtained by carrying out the operation 
described above at the same time but using a solution prepared 
by mixing 5.0 ml of a 0.2 per cent w/v solution of digoxin IPRS 
in glacial acetic acid with 10.0 ml of a mixture of 65 volumes 
of chloroform and 35 volumes of methanol and adding 
sufficient glacial acetic acid to produce 50.0 ml beginning at 
the words “Dilute 5.0 ml of the filtrate ” and using water as 
the blank.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Digoxin Paediatric Solution
Paediatric Digoxin Elixir

Digoxin Paediatric Solution is a solution of Digoxin in a suitable 
flavoured vehicle.

Digoxin Paediatric Solution contains not less than 90.0 per 
cent and not more than 110.0 per cent w/v of the stated amount 
ofdigoxin,C4iH64014.

Usual strength. 50 pg per ml.

Identification

Digoxin Paediatric Solution should not be diluted before use 
and should be measured with a pipette.

Extract a quantity ofthe solution containing 250 pg of Digoxin 
with four quantities, each of 20 ml, of chloroform, washing 
each extract with the same 10 ml of water, evaporate the 
combined extracts to dryness and dissolve the residue in 1 ml 
of glacial acetic acid containing 0.01 per cent w/v offerric 
chloride. Add cautiously 1 ml bf sulphuric acid without 
fixing; a brown ring develops at the interface which gradually 
tecomes blue and finally the upper layer acquires a blue colour.

Tests

PH (2.4.24). 6.8 to 7.2...

Qlber tests. Comply with the tests stated under Oral Liquids. 

A^ay. Extract a measured volume containing about 5 mg 6f 
‘goxin with four quantities, each of 25 ml, of chiordform, 

hashing each extract with the same 5 ml of water, and 
Operate the combined extracts to dryness. To the residue

Digoxin Tablets
Digoxin Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of digoxin, 
C4|1IMO14.

U su al strengths. 62.5 pg; 125pg;250pg.

Identification

To a quantity of the powdered tablets containing 250 pg of 
Digoxin add 1 ml of glacial acetic acid containing 0.01 per 
cent w/v of ferric chloride, shake for a few minutes, filter 
through sintered-glass and add cautiously 1 ml of sulphuric 
acid to the filtrate without mixing; a brown ring free from red 
colour is produced at the interface which gradually becomes 
blue and finally the upper layer acquires an indigo, colour.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 600 ml of freshly distilled water, 
Speedandtime. 120 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc having an average pore diameter not 
greater than 0.8 pm, rejecting the first 1 ml of the filtrate. 
Transfer 1.0 ml to a 10-ml volumetric flask, add 3.0 ml of a 
0.1 per cent w/v solution of L-ascorbic acid in methanol and 
0.2 ml of a 0.009M solution of hydrogen peroxide (prepared by 
diluting hydrogen peroxide solution (100 vol) that has been 
standardised by titration with 0.02 M potassium 
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permanganate), mix and dilute to volume with hydrochloric 
acid. After exactly 2 hours measure the fluorescence of the 
solution (2.4.5), using an excitation wavelength of about 
360 nm and an emission wavelength of490 nm and setting the 
spectrophotofluorimeter to zero with water and to 100 with a 
solution prepared at the samedime as the test solution in the 
following manner. Dilute 2.5 ml of a 0.1 per cent w/v solution 
of digoxin IPRS in ethanol (80 per cent) to 100.0 ml with 
water, dilute the resulting solution further with, water to 
produce a solution containing in 1 ml an amount of digoxin 
equal to one-hundredth of the strength of the tablets under 
examination, transfer 1.0 ml of the solution to a 10-ml volumetric 
flask and carry out the operation described above, beginning 
at the words “add 3.0 ml

Q. Not less than 75. per cent ofthe stated amount of digoxin,

Uniformity of content. Complies with the test stated under 
Tablets.

Test solution. For tablets containing 250 pg of Digoxin, place 
1 tablet with 10 ml of water at 37°, agitate to disintegrate, add 
56 ml of ethanol (95 per cent), shake for 60 minutes and add 
sufficient ethanol (80per cent) to produce 100.0 ml.

For tablets containing 125 pg and 62.5 pg of Digoxin, repeat 
the above procedure by using proportionately smaller 
quantities of water, ethanol (95 per cent) and ethanol 
(80 per cent).

Filter through a suitable membrane filter disc having an average 
pore diameter not greater than 0.8 pm, rejecting the first few ml 
ofthe filtrate. Transfer 1.0 ml to a 10-ml volumetric flask, add 
3.0 ml of a 0.1 per cent w/v solution of L-ascorbic acid in 
methanol and 0.2 ml of a 0.009M solution of hydrogen peroxide 
[prepared by diluting hydrogen peroxide solution (100 vol) 
that has been standardised by titration with 0;02Mpotassium 
permanganate], mix and dilute to volume with hydrochloric 
acid. After exactly 2 hours measure the fluorescence of thb 
solution (2.4.5), using an excitation wavelength of about 360 
nm and an emission wavelength of about 490 nm and setting 
the spectrophotofluorimeter to zero with water. Calculate the 
content of digoxin, C4lH640i4, from the fluorescence obtained 
by carrying out the operation described above at the same 
time using a 0.00025 per cent w/v solution of digoxin IPRS in 
ethanol (80 per cent) andbeginning at the words “Transfer 
l.Omlto a 10-ml volumetric flask....”

Other tests. Comply with the tests stated under Tablets..

Assay, Weigh and powder 20 tablets.' Disperse a quantity of 
the powder containing about 1 ;25 mg of Digoxin, add 3.0 mlof 
water, swirl to disperse the powder and allow to stand for 10 
minutes, swirling occasionally. Add 25.0 ml of glacial acetic 
acid, shake for 1 hour and filter, discarding the first few ml of

.................................................................................... IP

the filtrate; To 4;0 ml of the filtrate add 1.0 ml of </■ 
sulphoxide-, dilute to 25.0 ml with xanthydrol reage/jf^ 

well and allow to stand in the darkflor 4/2 hours (solutio 
At: the same time prepare two: further solutions in the 
manner but using for solution B 4.0 ml of digoxin staM^ 
solution and for solution C 4.0 ml of a mixture $ 
25 volumes of glacial acetic acid'wdA 3 volumes of °«
beginning at the words “add 1.0 ml of dime!L. 
sulphoxideMeasure the absorbances of solutions A ard 
B 'at the maximum at 545 nm (2.4.7), using solution C as 
blank. Calculate the content of from the absorbancy 
obtained. ■

Storage. Store protected from light.

Dihydroergocristine Mesylate
Dihydroergocristine Mesilate

, CH3SO3H

Cjf,H.15N5OsS •• Mol. Wt. 70S'

Dihydroergocristine Mesylate is (5'a)-l2'-hydroxy- 
2f-(l-methylethyl)-5:-(phehylmethyl)dihyroergotanian- 
36r, 18-trione methanesulphonate.

Dihydroergocristine Mesylate contains not less than 98.0per 
.cent and not more than 102.0 per. cent of CjetUNjOsS, 
calculated on the dried basis.

Category. Antimigraine.

Production
The production method must be evaluated to determine die 
potential for formation of alkyl mesilates, which is particular 
likely to occur if the reaction medium contains lower alcohols- 
Where. necessary, the production method is validated to 
demonstrate that alkyl mesilates are not detectable in the fi 
product.

Description. A white or almost white, fine crystalline
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Detennine by infrared absorption spectrophotometry (2 
the spectrum with that obtained 

mesylate IPRS or with the refei 
of dihydroergocristine' mesylate.

IP-0-2 ......... .................................. ................................. .......

Identificatj°n
.4.6). 
with
:ence

Detennine by thin-layer chromatography (2.4.17), coating 
ihe plate with silica gel GF254.

^Ivent mixture. 10 volumes of methanol and 90 volumes of 
chloro fuethane.

Mobile A mixture of 2 volumes of ammonia, 15 volumes
Qfdimethylfprrnainide and 85 volumes of ether.

Test solution- Dissolve 0.1g of the substance under 
examination in 5 ml ofthe same solvent mixture.

Reference solution. A 2.0 per cent w/v solution of 
ilihvdroergocristine mesylate IPRS in the solvent mixture.

Apply to the plate 5 pl pf each .solution. Allow the mobile 
phase to rise 8 cm, protected from light. Dry the plate in current 
of cold air for 5 minutes. Spray with dimethylamino­
benzaldehyde solution arid dry in a current of hot air for 
2 minutes. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF25.4.

Solvent mixture; 10 volumes of methanol and 90 volumes of 
dichloromethane.

Mobile phase. A mixture of 5 volumes of water, 10 volumes of 
ammonia, 20 volumes of butanol and 65 volumes of acetone.

Test solution. Dissolve 0.2 g of the substance under 
examination in 5 ml of the solvent mixture.

Reference solution. A 0.4 per cent.w/v solution of 
meihanesulphonic acid in the solvent mixture.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 10 cm, protected from light. Dry the plate in 
current of cold air for not more than 1 minute. Spray with a 
0>l percent w/v solution of bromocresol purple in methanol, 
adjusting the colour to violet-red with one drop of dilute 
ammonia solution and dry the plate in a current of hot air at

■ me principal spot in the chromatogram obtained with 
test solution corresponds to that in the chromatogram 

0 tained with the reference solution.

Tests

Appearance of solution. A 2.0 per cent w/v solution in 
^et anol is clear (2.4.1) and not more intensely coloured than 
Terence solution BS7 (2.4.1).

pH (2.4.24). 4.0 to 5.0, determined in a 0.5 per cent w/v solution 
in carbon dioxide-free water.

Specific optical rotation (2.4.22).-43.0° to -37.0°, determined 
in a 1.0 per cent w/v solution in anhydrous pyridine.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE~Carry out the test protected from light.

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of 0.1 per cent w/v solution of orthophosphoric acid.

Test solution. Dissolve 75 mg of the substance under 
examination in solvent mixture and dilute to 50.0 ml with water.

Reference solution. Dissolve 20 mg of codergocrine mesilate 
IPRS in solvent mixture and dilute to 50.0 ml with water. Dilute 
6.0 ml ofthe solution to 50.0 ml with a mixture of 20 volumes of 
acetonitrile, 20 volumes of 0.1 per cent w/v solution of 
orthophosphoric acid and 60 volumes of water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 10 volumes of acetonitrile, 

90 volumes of water and I volume of triethylamine,
B. a mixture of 10 volumes of water, 90 

volumes of acetonitrile,wad 1 volume of triethylamine, 
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 75 25

5 75 25

20 25 75

22 75 25

30 75 25

Inject the reference solution. The relative retention time with 
reference to dihydroergocristine for dihydroergocornine 
(dihydroergocristine impurity F) is about 0.8; for 
a-dihydroergocryptine (dihydroergocristine impurity H) is 
about 0.9; for a-dihydroergocryptine of epicriptine (dihydro­
ergocristine impurity J) is about 1.02. In the chromatogram 
shows 4 peaks, the resolution between the peaks corres­
ponding to dihydroergocristine and dihydroergocristine 
impurity I is not less than 1.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more, than the area of the principal peak 
in the chromatogram obtained with the reference. solution 
(1.0 per cent), the sum ofthe areas of all the secondary peaks
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is not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). Ignore any peak with an area less than 0.1 times the.area 
of the principal peak in the chromatogram obtained with 
reference solution (0.1 per cent).

Loss on drying (2.4.19). Not more than 3 per cent, determined 
on 0.5 g by drying under vacuum, in an oven at 80°.

Assay. Dissolve 0.3 g in 60 ml of pyridine. Pass a stream of 
nitrogen over the surface of the solution. Titrate with 0.1 M 
tetrabutylammonium hydroxide to the second point of 
inflexion, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration.

1 ml of 0.1Mtetrabutylammonium hydroxide is equivalent to 
0.03539 g of C^H^NAS.,

Storage. Store protected from light.

Dihydroergotamine Mesylate
Dihydroergotamine Mesilate

C33H37N5O5,CH4SO3 Mol. Wt. 680.0

Dihydroergotamine Mesylate is (5'a)~ 12'-hydroxy- 
2 '-methyl-5 '-(phenylmethyl)dihyroergotaman-3 ',618-trione 
methanesulphonate.

Dihydroergotamine Mesylate contains not less than 98.0 per 
cent and not more than 101.0 per cent of C33H37N5O5,CH4SO3, 
calculated on the dried basis.

Category. Antimigraine.

Production

The production method must be evaluated to determine the 
potential for formation of alkyl mesilates, which is particularly 
likely to occur if the reaction medium contains lower alcohols. 
Where necessary, the production method is validated to 
demonstrate that alkyl mesilates are not detectable in the final 
product.

Description. A white or almost white, crystalline nnwa 
crystals. P :

Identification

Tests A and C may be omitted if tests B, C and D are ca * 
out. Tests B, C and D may be omitted if tests A and C $ 
carried out.

A. Determine by infrared absorption spectrophotometry (7 4 $ 
Compare the spectrum with that obtained 
dihydroergotamine mesylate IPRS or with the referee 
spectrum of dihydroergotamine mesylate.

B. When examined in the range 250 nm to 350 nm (2.4 7) a 
0.005 per cent w/v solution in methanol, .shows absorption 
maxima, at about 281 nm and 291 nm and. a shoulder at 275 nm; 
specific absorbance at about 281 nmis 95 to 105.

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a).

D. To 0.1 g of the substance under examination, add 5 ml of 
dilute hydrochloric acid, shake for about 5 minutes and filter. 
Add 1 ml of barium chloride solution. The filtrate remains 
clear. Mix 0.1 g of the substance under examination with 0.4 g 
of powdered sodium hydroxide, heat to fusion and continue 
to heat for 1 minute. Cool, add 5 ml of water, boil and filter. 
Acidify the filtrate with hydrochloric acid and filter again. 
The filtrate gives reaction (A), of sulphates (2.3.1).

Tests

Appearance of solution. Dissolve 0.1 g in a mixture of 0.1 ml of 
a 7.0 per cent w/v solution of methanesulphonic acid and 
50 ml of water. The solution is clear. (2.4.1) and not more 
intensely coloured than reference solution YS7 or BYS7 (2.4.1). 

pH (2.4.24). 4.4 to 5.4, determined on 0.1 per cent w/v solution 
in carbon dioxide- free water.

Specific optical rotation (2.4.22). -47.0° to - 42.0°. determined 
in a 1.0 per cent w/v solution in anhydrous pyridine.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

NOTE—Prepare the solutions immediately before use. 
Solvent mixture. 10 volumes of methanol and 90 volumes of 

dichloromethane.

Mobile phase. A mixture of 1 volume of ammonia, 6 volumes 
of methanol, 50 volumes of ethyl acetate and 50 volumes ol 

dichloromethane.
Test solution (a). Dissolve 0.1 g of the substance unde' 

examination in 5 ml of the solvent mixture.
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^solution (b). Dilute 1 ml of test solution (a) to 10 ml with 
^solvent mixture.

ggjererice solution (a). A 0.2 per cent w/v solution of 
^Iwdroergofamine mesilate IPRS in the solvent mixture.

Reference solution (b). Dilute 2.5 ml of reference solution (a) 
io 50.0 ml xvith the solvent mixture.

Reference solution (c). Dilute 2.0 ml of reference solution (b) 
to 5.0 ml with the solvent mixture.

Applyt0 5 p.1 of each solution. Allow the mobile 
phase,to rise 15 cm, protected from light. Dry the plate in 
current of cold air for not more than 1 minute and repeat the 
development, allow the freshly prepared mobile phase to rise 
15 cm.'Spray, abundantly with dimethylaminobenzaldehyde 
solution.^ dry in a current of hot air for about 2 minutes. In 
ihe chromatogram obtained with test solution (a), any 
secondary spot is not more intense than the principal spot in 
the chromatogram obtained with reference solution (b) 
(0.5 per cent) and not more than 2 such spots are more intense 
than the principal spot in the chromatogram obtained with 
reference solution (c) (0.2 per cent).

Loss on drying (2.4.19). Not more than 4.0 per cent, determined 
on 0.5 gby drying in an oven at 105° at a pressure not exceeding 
0.1 kPa for 5 hours.

Assay. Dissolve 0.5 g in a mixture of 10 ml of anhydrous acetic 
acid arid 70 ml of acetic anhydride. Titrate with 0.1M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Cany out a blank titration.

I ml of 0.1, Mperchloric acid is equivalent to 0.068 g of 
C^iNsOgS.

Storage. Store protected from light.

Diiodohydroxyquinoline
lodoquinol

OH

I

CMN0 Mol. Wt. 396.9
Diiodohydroxyquinoline is 5,7-diiodoquinolin-8-ol.

Diiodohydroxy quinoline contains not less than 97.0 per cent

not more than 100.5 per cent of C9H5I2NO, calculated on 
the dried basis. .. . .
Category. Antiamoebic.

Description. A light yellowish to yellowish-brown, 
microcrystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
diiodohydroxyquinoline IPRS or with the reference spectrum 
of di iodohydroxyquinoline.

B. Dissolve 10 mg in 100 ml of dioxan and dilute 5 ml to 1.00 ml 
with ethanol. When examined in the range 230 nm to 360 nm 
(2.4.7), the resulting solution shows an absorption maximum 
at about 258 nm; absorbance at about 258 nm, about 0.53.

C. Heat a few crystals with about 1 ml of sulphuric acid; violet 
vapours of iodine are evolved.

Tests

Acidity or alkalinity. Shake 0.5 g with 10 ml of -water previously 
neutralised to phenolphthalein solution. The solution is 
colourless and not more than 0.1 ml of 0.1 Msodium hydroxide 
is required to change the colour of the solution to pink.

Free iodine and iodide. Shake 1.0 g with 20 ml of water for 
30 seconds, allow to stand for 5 minutes and filter. To 10 ml of 
the filtrate add 1 ml of 1 M sulphuric acid and 2 ml of 
chloroform and shake; the chloroform layer does not become 
violet. To the mixture add 5 ml of 1 Msulphuric acid and 1 ml 
of potassium dichromate solution and shake for 15 seconds; 
the colour of the chloroform layer does not become more 
intense than that produced by diluting 2 ml of a 0.016 per cent 
w/v solution of potassium iodide to 10 ml with water, adding 
6 ml of 1 M sulphuric acid, 1 ml of potassium dichromate 
solution and 2 ml of chloroform and shaking.for 15 seconds.

Related substances. Determine by gas chromatography 
(2.4.13).

Test solution. Add 0.5 ml of N,O-bis (trimethylsilyl)acetamide 
to 0.5 ml of a solution in pyridine containing 0.4 per cent w/v 
of each of 5-chloro-8-hydroxyquinoline, 5,7-dichloro- 
8-hydroxy-quinoline and 5-chloro-7-iodo-8~hydroxy- 
quinoline and 0.04 per . cent w/v of the substance under 
examination, mix, allow to stand for 15 minutes and add 5 ml 
of a 0.05 per cent w/v solution of dibutylphthalate (internal 
standard) in hexane.

Reference solution (a). Add 0.5 ml of N,O-bis (trimethylsilyl) 
acetamide to a mixture of 0.1 g of the substance under 
examination and 0.5 ml of pyridine, mix, allow to stand for 
15 minutes and add 5 ml of hexane.

Reference solution (b). Treat a mixture of 0.1 g of the substance 
under examination and 0.5 ml of pyridine as described for the 
test solution.
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DIIODOHYDROXYQUINOLINE

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with silanised 

diatomaceous support (100 to 120 mesh) coated with 
3 per cent w/w of methyl silicone gum,

- temperature:
column. 190°,.
inlet port and detector. 240°,

- flame ionisation detector,
- nitrogen as the carrier gas.

In the chromatogram obtained with the test solution the peaks 
following the solvent peak, in order of emergence, are due to 
(a) 5-chloro-8-hydroxyquinoline, (b) 5,7-dichloro-8-hydroxy- 
quinoline, (c) the internal'standard, (d) 5-chloro-7-iodo- 
8-hydroxyquinoline and (e) diiodohydroxyquinoline. In the 
chromatogram obtained with reference solution (b) calculate 
the content of 5-chloro-8-hydroxy-quinoline, 5,7-dichloro- 
8-hydroxyquinoline and 5-chloro-7-iodo-8-hydroxyquinoline 
by reference to the corresponding peaks in the chromatogram 
obtained with the test solution. The total content of the named 
impurities and any other impurities does not exceed 4.0 per 
cent w/w.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.7 kPa for 4 hours.

Assay. Dissolve 0.3 g in 50 ml of anhydrous pyridine. Titrate 
with 0.1 M tetrabutylammonium hydroxide, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mtetrabutylammonium hydroxide is equivalent to 
0.03969 g of C9H5I2NO.

Storage. Store protected from light.

diiodohydroxyquinoline IPRS or with the reference sn 
of diiodohydroxyquinoline.

B. Shake a quantity of the powdered tablets containing u, I 
10 mg of Diiodohydroxyquinoline with 100mlofd/oxa« fj 
and dilute 5 ml ofthe filtrate.to 100 ml with ethanol WlZ I 
examined in the range 230nmto 360 nm (2>L7)3:theresuhin 
solution shows an absorption maximum at about 258 $ I
absorbance at about 258 nm, about 0.53 (2.4.7). ’ |

Tests |

Soluble iodides. Digest a quantity of the powdered tablets J 
containing 0.1 g of Diiodohydroxyquinoline with 5 ml of water |
for 10 minutes, cool and filter. To the filtrate add 1 ml of 3 a/ $
hydrochloric acid, 0.1 ml offerric chloride test solution and I
2 ml of chloroform, shake gently and allow to; separate; anv I 
violet colour in the chloroform is not more intense than that ia | 
a blank to which 1 ml of a 0.02 per cent w/v solution of | 
potassium iodide has been added. |

Disintegration (2.5.1). Not more than 30 minutes. I
Other tests. Comply with the tests stated under Tablets.
Assay. Weigh and powder 20 tablets. Disperse a quantity of I
the powder containing about 12 mg of Diiodohydroxyquinoline |
and determine by the oxygen-flask method (2.3.34), usinga j
mixture of 10 ml of water and 2 ml of 1M sodium hydroxide as I
the absorbing liquid. When the process is complete, add to 1
the flask an excess (5 ml to 10 ml) of acetic bromine solution |
and allow to stand for 2 minutes. Remove the excess of bromine I
by the addition of formic acid (about 0.5 ml to 1 ml). Rinse the I
sides of the flask with water and sweep out any bromine I
vapour above the liquid with a current of air. Add 1 g of 1
potassium iodide and titrate with 0.02 M sodium thiosulphate |
using starch solution, added towards the end of the titration, |
as the indicator. I

Diiodohydroxyquinoline Tablets
lodoquinol Tablets

Diiodohydroxyquinoline Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of diiodohydroxyquinoline, C9H5I2NO.

Usual strengths. 300 mg; 600 mg.

Identification

A. Triturate a quantity of the powdered tablets containing 
about 50 ihg of Diiodohydroxyquinoline with 10 ml of carbon 
disulphide, filter and evaporate the solvent. The residue 
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained: with 

1 ml of 0.02 M sodium thiosulphate is equivalent to 
0.0006616g of C9H5I2NO.

Storage. Store protected from light.

Diloxanide Furoate

Ct4HnCl2NO4 ■ Mol. Wt 328.2
Diloxanide Furoate is 4-(2V-methyl-2,2-dichloroacetarnid°) 
phenyl 2-furoate.
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nide Furoate contains not less than 98.0 per cent and 
than 102.0 per cent of C^nCENO^ calculated on

thedriedl>asls
^ry-Antiamoebic.

p£^pti6n. A white or almost white, crystalline powder.

Identiniatio"
Determine by infrared absorption spectrophotometry (2.4.6). 

Compare the spectrum with that obtained with diloxanide 
fafoaie IPRS or ^1C reference spectrum of diloxanide 
furoate.'
g When examined in the range 230 nm to 360 nm (2.4.7), a 
0 QOl per cent w/v solution in ethanol (95 per cent) shows an 
absorption maximum only at about 258 nm; absorbance at 
about 258 nm, about 0.70.

C. On 20 mg determine by the oxygen-flask method (2.3.34), 
using 10 ml of 7 Msodium hydroxide as the absorbing liquid. 
When the process is complete, acidify the liquid with nitric 
acid and add silver nitrate solution', a white precipitate is 
produced.

Tests

Free acidity.. Shake 3.0 g with 50 ml of water, filter arid wash 
the residue with three quantities, each of 20 ml, of water. Titrate 
the combined filtrate and washings with 0.1 M sodium 
hydroxide using phenolphthalein solution as indicator; not 
more than 1.3 ml is required.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of 96 volumes of dichloromethane 
and 4 volumes of methanol., . .

Test solution. Dissolve 0.5 g of the substance under 
examination in 5 ml of chloroform.

Reference solution. Dilute 1.0 ml ofthe test solution to 100.0 
ml with chloroform arid mix. Dilute 5.0 ml of the resulting 
solution to 20.0 ml with chloroform.

Apply to the plate 5 p.1 of each , solution. After development, 
dry the plate in air . and. examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
°n 1.0 g by drying in an oven at 105°. . ..

Assay. Dissolve 0.3 g in 50 ml of anhydrous pyridine. Titrate 
With 0.1 Mtetrabutylammonium hydroxide, determining the 
etld-point potentiometrically (2.4.25). Carry out a blank titration.

diloxanide tablets

1 ml of 0.1 Mtetrabutylammonium hydroxide is equivalent to 
0.03282gofC14H11Cl2NO4.

Storage. Store protected from light.

Diloxanide Tablets
Diloxanide Furoate Tablets

Diloxanide Tablets contain not less than 95.0 percent and not 
more than 105.0 per cent of the stated amount of diloxanide 
furoate, C]4H, jC^NC^.

Usual strength. 500 mg.

Identification

A. Extract a quantity ofthe powdered tablets containing 0.2 g 
of Diloxanide Furoate with 20 ml of chloroform, filter and 
evaporate the filtrate to dryness. The residue complies with 
the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diloxanide 
furoate IPRS or with the reference spectrum of diloxanide 
furoate.

B. On 20 mg of the residue obtained in test A determine by the 
oxygen-flask method (2.3.34), using 10 ml of 1 M sodium 
hydroxide as the absorbing liquid. When the process, is 
complete, acidify the liquid with nitric acid and add silver 
nitrate solution', a white precipitate is produced.

C. The residue obtained in test Amelts at 114° to 116° (2.4.21).

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of 96 volumes of dichloromethane 
and 4 volumes of methanol.

Test solution. Shake a quantity of the powdered tablets 
containing 0.5 g of Diloxanide Furoate with 5 ml of chloroform, 
centrifuge and use the supernatant liquid.
Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with chloroform and mix. Dilute 5.0 ml ofthe resulting 
solution to 20.0 ml with chloroform:
Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution.

Other tests. Comply with the tests stated under Tablets.
Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 40 mg of Diloxanide Furoate, 
shake with 150 ml of ethanol (95 per cent) for 30 minutes, add 
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DILTIAZEM HYDROCHLORIDE

sufficient ethanol (95per cent) to produce 200.0 ml, mix. and 
filter. Dilute 10.0 ml ofthe filtrate to 250.0 ml with ethanol (95 
per cent) and measure the absorbance ofthe resulting solution 
at the maximum at about 258 nm (2.4.7). Calculate the content 
of CuH]]Cl2NO4 taking 705 as the specific absorbance at 
258 nm.

Storage. Store protected from light.

Diltiazem Hydrochloride

Q2H25N2O4S,IIC1 . Mol. Wt. 451.0

Diltiazem Hydrochloride is (2S,f3S)-2,3,4,5-tetrahydro-5-(2- 
dimethylaminoethyl)-2-(4-methoxyphenyl)-4-oxobenzo[£>] 
thiazepin-3-yl acetate hydrochloride.

Diltiazem Hydrochloride contains not less than 98.5 per cent 
and not more than 101.5 per cent of C22H26N2O4S,HC1, 
calculated on the dried basis.

Category. Antianginal; (calcium-channel blocker).

Description. A white, crystalline powder or small crystals. .

Identification

A. Determine by infrared absorption spectrophotometry 
(2.4.6). Compare the spectrum with that obtained with 
diltiazem hydrochloride IPRS or with the reference spectrum 
of diltiazem hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak, in the chromatogram obtained with: reference solution 
(a). : ■■

C. A 5 per cent w/v solution gives the reactions of chlorides 
(2.3.1). ! •-T. . . = <

Tests

Specific optical rotation (2.4.22). +110.0° to+116.0°, 
determined in a 1.0 per cent w/v solution^

Related substances. Determine by liquid chromato^ 
(2.4.14).

Test solution. Dissolve 0.12 g of the substance u 
examination in methanol and dilute 100.0 ml with metha^ 

Reference solution (a). A 0.12 per cent w/v solution 
diltiazem hydrochloride IPRS in methanol.

Reference solution (b). A solution containing 0.0012 per 
w/v each of diltiazem hydrochloride IPRS and desace^ 
diltiazem hydrochloride IPRS in methanol.
Chromatographic system

- a stainless steel column 30 cm x 3.9 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 5 0 volumes of a buffer solution 
containing 0.116 per cent w/v of d-10-camphorsulphonk 
acid in 0.1 M sodium acetate, adjusted to pH 6.2 with 
0.1 M sodium hydroxide, 25 volumes of acetonitrile 
and 25 volumes of.methanol,

- flow rate: 1.6 ml per minute,
- spectrophotometer set at 240 nm, 
- injection volume: 10 pl.

The relative retention time with reference to diltiazem for 
desacetyl diltiazem is about 0.65.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to desacetyl diltiazem and 
diltiazem is not less than 3, the column efficiency is not less 
than 1200 theoretical plates and -the relative standard deviation 
for replicate injections is not more than 10.0 per cent for 
diltiazem peak.
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to desacetyl diltiazem is not more than 
0.5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent), the area of any other secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent) and the sum 
of the areas of all the secondary peaks is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent). Ignore any peak with an 
area less than 0.05 times the area ofthe principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).
Heavy metals (23.13). 1.0 g complies with the limit test tor 
heavy metals. Method A (20 ppm).
Sulphated ash (2.3.18). Not more than 0.1 per cent.
Losson drying (2.4.19). Notmorethan 0.5 percent, determined 
on 1.0 g by drying in an oVenat 105° for 2 hours.
Assay. Determine.by liquid.chromatography (2.4,14)35 
described under Related substances using the follows 
modifications.
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DILTIAZEM INJECTION

^ferente solution (a). The test is not valid unless the 
standard deviation for replicate injections is not more

• cent.1W>2.»i»r
solution (a) and the test solution.:a«fefcrence

palate the content of C22H26N2O4S,HC1. 

^ge.Store protected from light.

Diltn|Zem Injection

pjljiazeriilnjection contains not less than 90.0 per cent and 
md'r&tbaii 110.0 per cent of the stated amount of diltiazem

^diochloride, C22H26N2O4S, HC1.

[ al strength. 25 mg per 5 ml; 50 mgper 5 ml.

Identification

fnihe Assay, the principal peak in the chromatogram obtained 
with the. test solution corresponds to the peak, in the 
chromatogram obtained with the reference solution.

Tests 

pH(2.4.24).3.7to4.2.

Related substances. Determine by liquid chromatography
12.4.14) .

Test solution. Dilute a volume of the injection containing 
0.12 g of Diltiazem hydrochloride to 100.0 ml with methanol.

Reference solution. A solution containing 0.0012 per cent w/v 
diltiazem hydrochlorideIPRS and desacetyldiltiazem 

hdrochloride IPRS in methanol, :

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of a buffer solution 

containing 0.116 per cent w/v of d-10~camphorsulphonic 
acid in 0.1 M-sodium.acetate, adjusted to pH 6.2. with 
0.1 M sodium, hydroxide, 25 volumes of acetonitrile 
and 25 volumes of methanol,

' flow rate: 1.6 ml per minute, 
spectrophotometer setat 240 nm, 
injection volume: 10 pl. .

^relative retention time,with reference to diltiazem for 
-^acetyl diltiazem is about 0.65..

"^tthe reference solution. The test is not valid.unless,-the 
solution between the peaks due to desacetyl diltiazem and 
-'kiazem is not less than 3, the column efficiency is not less 
"'n ^00 theoretical plates and the relative standard deviation 

for replicate injections is not more than 10.0 per cent for 
diltiazem peak.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to desacetyl diltiazem is not more than 
1.5 times the area of the corresponding peak in the 
chromatogram obtained with the reference solution (1.5 per 
cent), the area of any other secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.5 per cent) and the 
sum of the areas of all the secondary peaks is not more than 
twice the area of the principal peak in the chromatogram 
obtained with the reference solution (2.0 per cent). Ignore any 
peak with an area less than 0.05 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.05 percent).

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Bacterial endotoxins (2.2.3). Not more than 1.4 Endotoxin Units 
per mg of diltiazem hydrochloride.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of injection containing 50 mg of 
Diltiazem Hydrochloride to 50.0 ml with methanol. Dilute 
5.0 ml of the solution to 50.0 ml with methanol.

Reference solution. A 0.01 per cent w/v solution of diltiazem 
hydrochloride IPRS in methanol.

Chromatographic system
- a stainless steel column 30 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a 0.005 per cent w/v solution of heptane 

sulphonic acid in a mixture of 35 volumes of 
acetonitrile, 5 volumes of methanol and 60 volumes of 
0.46 per cent w/v of ammonium acetate, adjusted to pH 
6.0 with glacial acetic acid,

- spectrophotometer set at 240 nm, 
■ flow rate: 1.6 ml per minute,
- inj ection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H26N2O4S, HC1 in the injection.

Storage. Store under refrigeration between 2° to 8°. Do not 
allow to freeze.

Labelling. Label as for direct intravenous bolus injection and 
continuous intravenous infusion. Single use container, discard 
unused portion.
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DILTIAZEM TABLETS I? 205}

Diltiazem Tablets
Diltiazem Hydrochloride Tablets

Diltiazem Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent, of the stated amount of diltiazem 
hydrochloride, C22H26N2O4S, HC1. They may be Modified?- 
release Tablets.

Usual strengths. 30 mg; 60 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak due to diltiazem 
hydrochloride in the chromatogram obtained with the reference 
solution (a).

Tests

Dissolution (2.5.2).

A. For Modified-release Tablets
Apparatus No. 2 (Paddle),
Medium. 900 ml of freshly distilled water,
Speed and time. 100 rpm and 30 minutes and 3 hours.

Withdraw a suitable volume of the medium after 30 minutes 
and 3 hours. Filter promptly through a membrane filter disc 
with an average pore diameter not greater than 1; 0 pm, rej ecting 
the first few ml of the filtrate. Dilute a suitable volume of the 
filtrate with the same solvent and measure the absorbance of 
the resulting solution at the maximum at 240 nm (2.4.7). 
Calculate the content of C22H26N2O4S,HC1 from the absorbance 
obtained from a solution of known concentration of diltiazem 
hydrochloride IPRS.

Use the following acceptance criteria for the 30-minute time 
interval. At Sfi no unit is more than Q; atS2, the average value 
is equal to or less than Q, and no unit is greater than Q +10 per 
cent; at S3. the average value is equal to or less,than Q, not 
more than 2 units are more than Q +10 per cent and no unit is 
more than Q + 25 per cent. Use the acceptance criteria in 
Acceptance Table 1(2.5.2) for the. 3-hour time interval.

Q. Not more than 60 per cent of the stated amount of 
C22H26N2O4S,HC1 is dissolved in 30 minutes and not less than 
80 per cent is dissolved in 3 hours.

B. For Conventional-release Tablets

Apparatus No. 2 (Paddle),
Medium. 900 ml of freshly distilled water, ' 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium. Filter promptly, 
rejecting the first few ml ofthe filtrate. Dilute a suitable volume 
of the filtrate with the same solvent and measure the 
absorbance ofthe resulting solution at the maximum at about 
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240 nm (2.4.7). Calculate the content of C22H26N2O4S,HC1 f 
the absorbance obtained from a solution of kno^ 

concentration of diltiazem hydrochloride IPRS.
$

Q. Not less than 75. per cent of the stated amount " I
CnHMN2O4S.HCL 01 |

Related substances. Determine by liquid chromato&ranh 
(2.4.14). • j

Test solution. Disperse a quantity of the powdered tables I
containing 0.12 g ofDiltiazem Hydrochloride in methanal^ |
the aid of ultrasound for 60 minutes and dilute to 100.0 ml with |
methanol. Centrifuge the solution for 20 minutes and use the I
supernatant. |

Reference, solution. A solution containing 0.0012 per cent w/v I
each of diltiazem hydrochloride IPRS wall desacetyl diltiazem I 
hydrochloride IPRS in methanol. |

Chromatographic system |
- a stainless steel column 30 cm x 3.9 mm, packed with I 

octadecylsilane bonded to porous silica (5 pm), I
- mobile phase: a mixture of 5 0 volumes of a buffer solution |

containing 0.116 per cent w/v of d-10-camphorstilphonic 1
acid in 0:1 M sodium acetate, adjusted to pH 6.2 with | 
0.1 M sodium hydroxide, 25 volumes of acetonitrile I 
and 25 volumes of methanol, I

- flow rate: 1.6 ml per minute, I
- spectrophotometer set at 240 nm, I
- injection volume: 10 pl. |

The relative retention time with reference to diltiazem for I 
desacetyl diltiazem is about 0.65. I

Inject the reference solution. The test is not valid unless the |
resolution between the peaks due to desacetyl diltiazem and I
diltiazem is not less than 3, the column efficiency is not less i 
than 1200 theoretical plates and the relative standard deviation j
for replicate injections is not more' than 10.0 per cent for I 
diltiazem peak. I
Inject the reference solution and the test solution. In the | 
chromatogram obtained with the test solution, the area 0 f any |
peak corresponding to desacetyl’diltiazem is not more than j 
1.5 times the area of the corresponding peak in the | 
chromatogram obtained with the reference solution (1.5 per 
cent), the area of any other secondary peak is not more than | 
0.5 times the area of the principal peak in the chromatogram |
obtained with the reference solution (0.5 per cent) and the |
sum of the areas of all the secondary peaks is not more than |
twice the area of the principal peak in the chromatogram | 
obtained with the reference solution (2.0 per cent). Ignore an) I
peak with an area less than 0.05. times the area ofthe principal | 
peak in the chromatogram obtained with the reference solution I
(0:05 per cent). ' ■ ■ ' ■ ■ I

Other tests. Comply with the tests stated under Tablets. |

Assay. Determine by liquid.chromatography (2.4.14). I
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IP 2022 DIMERCAPROL

solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing about 0.6 g of Diltiazem 
M -drochloride, add 200 ml of methanol, mix with the aid of 
^ttasound for 1 hour, cool and dilute to 500.0 ml with methanol', 
,entn'fuge 25 ml at 3500 rpm for 15 minutes and use the clear, 
supernatant liquid.
Reference solution (a). A solution containing. 0.0012 per cent 

each of diltiazem hydrochloride IPRS and desacetyl 
diltiazem hydrochloride IPRS in.methanol.
Reference solution (b). Dissolve 60 mg of diltiazem 
hydrochloride IPRS'in 50 ml of methanol.

Chromatographic system
_ a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- . mobile phase: a mixture of 50 volumes of a buffer solution 

containing 0.116 per cent w/v of d-10-camphor- 
sulphonic acid in 0.1 M sodium acetate, adjusted to 
pH 6.2 with 0.1 M sodium hydroxide, 25 volumes of 
acetonitrile and 25 volumes of methanol, filtered, and 
degassed,

- flow rate: 1.6 ml per minute,
- spectrophotometer set.at 240 nm,
- injection volume: 10 pl.

Inject reference solution (a) and measure the peak responses 
of all the peaks.. The relative retention times for desacetyl 
diltiazem and. diltiazem are about 0.65 and 1.0 respectively. 
The resolution between desacetyl diltiazem and diltiazem is 
not less than 3, and the theoretical plates for the diltiazem 
peakisnotlessthan 1200.

Inject reference solution (b).The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. ■

Inject reference solution (b) and the test solution.

Calculate the content of C22H26N2O4S,HC1 in the tablets..

Storage. Store protected from light.

Dimercaprol
B.A.L.

SH

C3HsOS2 Mol.. Wt. 124.2
Bimercaprol is (RS)-2,3 -dimercaptopropanol.

Bimercaprol contains not less than 98.5 per cent w/w and not 
roore than 101.5 per cent w/w of C3H8ds2.

Category. Antidote in heavy metal poisoning; metal 
cc,mplexing agent.

Description. Aclear, colourless or slightly yellow liquid.

Identification

A. Dissolve 0.1 ml in 4 ml of water and to 2 ml of the solution 
add lead acetate solution', a yellow precipitate is obtained.

B. To 2 ml of the solution prepared for test A add 1 ml of 
0.05 M iodine; the colour of iodine is immediately discharged.

C. In a ground-glass-stoppered tube suspend 0.6 g of sodium 
bismuthate, previously heated to 200° for 2 hours, in a mixture 
of 6 ml of water and 2.8 ml of a 10 per cent w/w solution of 
phosphoric acid. Add 0.2 ml of the substance under 
examination, mix and allow to stand for 10 minutes shaking 
frequently. To 1 ml of the supernatant liquid add 5 ml of a 
0.4 per cent w/v solution of chromotropic acid sodium salt in 
sulphuric acid, mix and heat for 15 minutes in a water-bath; a 
violet-red colour is produced.

Tests

Appearance of solution. The substance under examination is 
clear (2.4.1), and not more intensely coloured than reference 
solution BS6 or BYS6 (2.4.1).

pH.(2.4.24). 5.0 to 6.5, determined in a saturated solution.

Refractive index (2.4.27). 1.568 to 1.574, determined at 20°.

Weightper ml (2.4.29). 1.238 g to 1.240g.

Iron (2.3.14). Ignite 2.0 g with 1 g of anhydrous sodium 
carbonate, cool, dissolve the residue in 15 ml of dilute 
hydrochloric acid and dilute to 45 ml with water; the resulting 
solution complies with the limit test for iron (20 ppm).

Halides. To 2.0 g add 25. ml of 0.5 M ethanolic potassium 
hydroxide and heat under a reflux condenser for 2 hours. 
Remove the ethanol by evaporation in a current of warm air, 
add 20 ml of water and cool. Add a mixture of 10 ml of strong 
hydrogen peroxide solution and 40 ml of water. Boil gently 
for 10 minutes; cool and filter rapidly. Add 10 ml of dilute 
nitric acid and 5 ml of 0.1 M silver nitrate and titrate with 
0.1 M ammonium thiocyanate using ferric ammonium 
sulphate solution as indicator. Repeat the operation without 
the substance under examination. The difference in the 
volumes of 0.1 M ammonium thiocyanate used in the two 
titrations is not more than 1.0 ml.

Assay. Dissolve 0.1 g in 40 ml of methanol and add 20 ml of 
0.1 Mhydrochloric acid and 50.0 ml of 0.05 Miodine. Allow 
to stand for 10 minutes and titrate with 0.1 M sodium 
thiosulphate. Repeat the operation without the substance 
under examination. The difference between the titrations 
represents the amount of iodine required.

1 ml of 0.05 Miodine is equivalent to 0.00621 g of C3H8OS2.

Storage. Store protected from light in well-filled containers in 
a refrigerator (2° to 8°).
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Dimercaprol Injection
B.A.L. Injection

Dimercaprol injection is a sterile solution of Dimercaprol in a 
mixture of Benzyl Benzoate and Arachis Oil.

Dimercaprol Injection contains not less than 90.0 per cent and 
more than 110.0 per cent of the stated amount of dimercaprol, 
QIIsOS>. . .

Usual strength. 50 mg per ml.

Description. A clear, yellow, viscous solution, having a 
pungent.

Tests

Acidity. Shake with an equal volume of water for 2 minutes 
and set aside for separation; pH of the aqueous layer after 
filtration through a neutral filter is 4.5 to 6.5 (2.4.24).

Refractive index (2.4.27). 1.481 to 1.486, determined at 20°.

Weight per ml (2.4.29). About 0.95 g.

Bacterial endotoxins (2.2.3). Not more than 1.0 Endotoxin Unit 
per mg of dimercaprol.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Weigh 1.0 g, add 20 ml of 0.1 Mhydrochloric acid and 
titrate with 0.05 M iodine.

1 ml of 0.05 M iodine is equivalent to 0.00621 g of C3H8OS2.

Determine the weight per ml of the injection (2.4.29), and 
calculate the content of C3H8OS2.

Storage. Store protected from light.

Labelling. The label states (1) the nature of the solvent;
( 2) that the injection is meant for intramuscular use only.

Activated Dimethicone
Simethicone; Activated Polydimethylsiloxane

ch3 ch3
H3C-Si-O S1-CH3 + SiO2 I I *

ch3CH3
Jr?

(CH3)3Si[OSi(CH3)2]nCH3+SiO2

Activated Dimethicone is a mixture of fully methylated linear 
siloxane polymers containing repeating -(CH3)2SiO- units 
stabilised with trimethylsiloxy. (CH3)3SiO-, end-blocking units 
and finelydivided silicon dioxide. ;

Activated Dimethicone contains not less than 90.0 per cent 
and not more than 99.0 per cent of polydimethylsiloxane,

[-(CH3)2SiO-]n and not less than 4.0 per cent and not more th I
7.0 per cent of silicon dioxide, SiO2. I
Category. Defoaming agent.

Description. A translucent, grey viscous liquid. |

Identification •

A. To 50 mg add 25 ml of toluene and swirl to disperse. Add I 
50 ml of dilute hydrochloric acid and shake for 5 minutes 
Transfer to a separating funnel and remove about 5 ml ofthe 
upper layer to a stoppered tube containing 0.5 g of anhydrous I 
sodium sulphate. Shake vigorously and centrifuge the mixture 
until a clear supernatant liquid is obtained. The resulting liquid I 
complies with the following test. |
Determine by infrared absorption spectrophotometry (2.4.6) I 
Compare the spectrum with that obtained with dimethicone I 
IPRS. Ignore the region ofthe spectrum from 850 to 750 cm'1 I 
since slight differences may be observed depending on the I 
degree of polymerisation. |
B. Heat 0.5 g in a test-tube over a small flame until white fumes I 
are evolved. Invert the test-tube over a second tube containing 1 
ImlofaO.lper cent w/v solution of chromotrop ic acid sodium 1
salt in sulphuric acid so that the fumes reach the solution. | 
Shake the second tube for about 10 seconds and heat on a | 
water-bath for 5 minutes; the solution is violet. I
C. To 50 mg in a platinum crucible add 0.15 ml of sulphuric I
acid and ignite until a white residue is obtained; the residue 1
gives the reaction of silicates (2.3.1). I

Tests I

Acidity. To 2.0 g add 25 ml of a mixture of equal volumes of I 
ethanol and ether previously: neutralised to 0.2 ml of | 
bromothymol blue solution and shake; not more than 3.0 ml 1 
of 0.01 Msodium hydroxide is required to change the colour |

of the solution to blue. |

Heavy metals (2.3.13). 2.0 g complies with the limit test for | 
heavy metals, Method B (10 ppm). |

Defoaming activity. Weigh 0.2 g, transfer to a 100-ml bottle, 1
add 50 ml of 2-methylpropanol and shake vigorously. J 
warming, if necessary, to effect solution. Add dropwise, 0.5 ml ? 
of the solution to a clean, unused, cylindrical 250-ml glass jar, : 
fitted with a 50-mm cap, containing 100 ml of a 1.0 per cent 
w/v solution of octoxinol. Cap the jar and clamp it in an upright 
position in a wrist-action shaker capable of moving the jar 
through a radius of 13.3 ± 0.4 cm (measured from the centre of 
the shaft to the centre ofthe jar) and an arc of 10 degrees ata 
frequency of300 ±30 strokes per minute. Shake for 10 seconds 
and . record the time required in seconds for the foam to 
collapse. The time for foam collapse is determined at the instant 
the first portion of foam-free liquid surface appears, measured 
from the end of the shaking period. The defoaming activity 
time is not more than 15 seconds.
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por pofydimethylsiloxane — Weigh 50 mg, transfer to 
ow-mouthed glass bottle and add 25 ml of toluene. Swirl 

3 disperse, add 50 ml of dilute hydrochloric acid, close the 
tie securely with a cap having an inert liner and shake for 

tlv 5 minutes. Transfer the mixture to a 125-ml separating 
। an(j remove about 5 ml of the upper layer to a stoppered 

p-ftube containing 0.5 g of anhydrous sodium sulphate. 

Close the test-tube, agitate vigorously and centrifuge the 
[fixture until a clear supernatant liquid is obtained. Prepare a 
blank by mixing 10 ml of toluene with 0.5 g of anhydrous 
-odiumsulphate and centrifuging to obtain a clear supernatant 
liquid. Determine the absorbance of a 0.5-mm layer of the 
solution at the maximum at about 7.9 pm in a suitable infra-red 
spectrophotometer (2.4.6), using the blank to set the 
Instrument. Calculate the content of [-(CH3)2SiO-]nfrom the 
absorbance obtained by repeating the Assay on a 0.2 per cent 
w/v solution of dimethicone IPRS in place of the substance 
under examination.

for silicon dioxide — Mix thoroughly and Weigh 1.0 g; 
transfer to a tared, sintered-glass filtering crucible (porosity 
Mo. 4) and pass through the filter, with suction, 
200 ml of toluene, added with stirring in small portions, 
followed by similar washing of the material on the filter with 
200 ml of toluene, and discard the filtrates. Place the filtering 
crucible in a muffle furnace at-room temperature, raise the 
temperature of the furnace to 550°. Heat at 550° ± 25° for 
2 hours. Cool the filtering crucible with its contents in a 
desiccator, weigh and calculate the content of silicon dioxide,
SiO2, in the sample taken.

Dimethicone
Dimethicone is a-(Trimethylsilyl)-co-methylpoly[oxy 
(dimethylsilylene).

Dimethicone is a mixture of folly methylated linear siloxane 
polymers containing repeating units of the formula; 
HCH3)2SiO-]„ stabilized with trimethylsiloxy end-blocking 
units ofthe formula; [(CH3)3SiO-] where in n has an average 
value such that the corresponding nominal viscosity is in a 
discrete range between 20 and 30,000 centistokes.

Dimethicone contains not less than 97.0 per cent and not 
more than 103.0 per cent of polydimethylsiloxane, 
(HCH3)2SiO-]„).

Description. A Clear, colourless liquid of various viscosities.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
OmPare the spectrum with that obtained with 

Pofydimethylsiloxane IPRS or with the reference spectrum of 
P°lydimethylsiloxane.

Tests

Specific gravity (2.4.29). Within the limits specified in the 
accompanying table.

Viscosity (2.4.28). Determine the viscosity of Dimethicone 
having a nominal viscosity of less than 1000 centistokes at 
25° ±0.1°, using a capillary viscometer. Determine the viscosity 
of Dimethicone having a nominal viscosity of 1000 centistokes 
or more at 25° ± 0.1 °, using a rotational viscometer. The viscosity 
is within the limits specified in the accompanying table.

Refractive Index (2.4.27). Within the limits specified in the 
accompanying table, determined at 25°.

Acidity. Dissolve 15.0 g in a mixture of 15 ml of toluene and 
15 ml of butyl alcohol, previously neutralized to bromophenol 
blue, and titrate with 0.050 Malcoholic potassium hydroxide 
to a bromophenol blue endpoint. Not more than 0.1 ml is 
required.

Loss on heating. Preheat an open aluminium vessel (60 mm in 
diameter and 10 mm high) at 150° for 30 minutes, and allow to 
cool to room temperature and weigh. Transfer to it about 1 g 
of Dimethicone, weighed, heat at 150° in a circulating air oven 
for 2 hours, and allow to come to room temperature in a 
desiccator before weighing: it loses not more than the maximum 
percentage of its weight specified in the accompanying tablei 

Heavy metals (2.3.13). Mix 1.0gofDimethiconewith20mlof 
chloroform. Add l.O ml of a freshly prepared 0.002 per cent 
w/v solution of dithizone in chloroform, 0.5 ml of water, and 
0.5 ml of a mixture of 1 ml of ammonia and 9 ml of a 0.2 per cent 
solution of hydroxylamine hydrochloride. Prepare reference 
solution by adding 1.0 ml of a freshly prepared 0.002 per cent 
w/v solution of dithizone in chloroform to 20 ml of chloroform', 
add 0.5 ml of lead standard solution (10ppm pb) and 0.5 ml 
of a mixture of 1 ml of ammonia and 9 ml of a 0.2 per cent 
solution of hydroxylamine hydrochloride. Immediately shake 
both solutions vigorously for 1 minute. Any red color in the 
test solution is not more intense than that in the reference 
solution (5 pg per g).

Assay. Determine by infra red spectrophotometery (2.4,6), with 
a resolution of 4 cm'1 and fitted with an accessory for 
attenuated total reflectance and a germanium sample trough 
(45° or 60°). Fill the trough ofthe accessory with Dimethicone, 
and record the spectrum between 4000 cm’1 and 700 cm" L Clean 
the trough, fill it with pofydimethylsiloxane IPRS and record 
the spectrum as above. Clean the trough, and record the 
spectrum as above to obtain a background spectrum. Examine 
the spectra in the range between 1300 cm*’ and 1200 cm'1, and 
calculate the absorbance of the peak in each spectrum at about 
1259 cm'1.
Calculate the content of [-(CH3)2SiO-]„ in the Dimethicone 
taken by the formula:

lQ0(Au/As)(ps/Du)
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in which Av is the absorbance of the Dimethicone; As is the 
absorbance of polydimethylsiloxane IPRS; and Ds and Dy 
are the specific gravities of polydimethylsiloxane IPRS and 
Dimethicone, respectively.

Nominal 
Viscosity 
(centi­
stokes)

Viscosity 
(centistokes)

Specific 
gravity

Refractive Loss on
index

Min.

heating1

Min. Max. Max. Max.Min. Max.

20 18 22 0.946 0.954 1.3980 1.4020 20.0
50 47.5 52.5 0.955 0.965' 1.4005 1.4045 2.0
100 95 105 0.962 0.970 1.4005 1.4045 0.3.
200 190 220 0.964 0.972. 1.4013 1,4053 0.3;
350 332.5 367.5 0.965 0.973 1.4013 1.4053, 0.3
500 475 525 0.967 0.975 1.4013 1.4053 0.3.
1000 950 1050 0.967 0.975. .1.4013 1,4053 0.3

12500 11875 13125 — — 1.4015 1,4055 2.0

30000 27000 33000 0.969 0.977 1.4010 1.4100 2.0.

Dimethicone intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with, the following additional requirement.

Bacterial Endotoxin (2.2.3). Not more than 10 Endotoxin Units 
per ml of the Dimethicone.

Storage. Store protected from moisture.

Labeling. Label it to, indicate its nominal viscosity value. 
Dimethicone intended for use in coating containers that come 
in contact with articles for parenteral-use is so labelled. .

Dinoprostone

C2cH32O5
Dinoprostone is (Z)-7-[(lR,2R,3R)-3-hydroxy-2-[(E)-(3S)-3- 
hydroxyoct-l-enyl]“5-dxocyclopentyl]hept-5-enoic acid 
(PGE2).

Dinoprostone contains not less than 95,0 per cent and not 
more than 102.0 per .cent of C2oH3205, calculated, on the 
anhydrous basis............

Category. Prostaglandin E2( PGE2); Abortifacient; uterine 
stimulant. / ■■ ■.

Description. A white or almost white, crystalline powder or 
colourless crystals. . ,.T - ;

Identification

Determine by infrared absorption-spectrophotometry (24^ 
Compare the spectrum with that obtained with dinoprost h 
IPRS or with the reference spectrum of dinoprostone.

Tests

Specific optical rotation (2.4.22). - 90° to - 82°, determined in 
a 0.5 per cent w/v solution in ethanol (95 per cent).

Related substances. Determine by liquid chromatograph 
(2.4.14). Py

NOTE — Prepare the solutions immediately before use.
Test solution (a). Dissolve 10 mg of the substance under 
examination in 2.0 ml of methanol (58 per cent).

Test solution (b). Dissolve 20 mg of the substance.under 
examination in 20.0 ml of methanol (58 per cent).
Reference solution (a). A solution containing each of 0.004 
per cent w/v each of dinoprostone IPRS and dinoprostone 
impurity C IPRS in methanol (58 per cent).
Reference solution (b). Dilute 1.0 ml of test solution (a) to 
200.0 ml with methanol (58per cent).
Reference solution (c). Prepare in situ degradation compounds 
(dinoprostone impurity D and dinoprostone impurity E) by 
dissolving 1 mg of the substance under examination in 100 pl 
of 1M sodium hydroxide (solution, becomes brownish-red), 
wait for 4 minutes, add 150 pl of 1 Macetic acid (yellowish- 
white opalescent solution) and dilute to 5.0 ml with methanol 
(58 per cent).
Reference solution (d). A 0.1 per cent w/v solution of 
dinoprostone IPRS in methanol (58 per cent).
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica,

- mobile phase: a mixture of 42 volumesofa 0.2 per cent 
v/v of acetic acid, and 58 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 2 lO.nm, .
- injection volume: 20 pl.

’(E)-7-[(lR, 2R, 3R)-3-hydroxyr2-[(E)-(3S)-3-hydroxyoct-l-enyl]-> 
oxocyclopentyl] hept-5-enoic acid,

' 3(Z)-7-[(lR,2S)-2-[(E,3S)-3-hydroxyoct-l-enyl]-5-oxocyc!opent-3- 
en-l-yl]hept-5-enoic acid (prostaglandin A2),
3(Z)-7-[2-[(E,3S)-3-liydroxyoct-l-enyl]-5-oxocyclopenten-l-yl]hep!' 
5-enoic acid (prostaglandin B2).

Name : Relative Correction
retention time factor _

Dinoprostone (Retention time:
about 18 minutes) ■ 1.0 —
Dinoprostone impurity C1 1.2 —
Dinoprostone impurity D2 1.8 0.2
Dinoprostone impurity E3 2.0 07___
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•preference solution (a). The test is not valid unless the 
^^Jitidn between dinoprostone and dinoprostone impurity 

than 3.8

• reference solution (b), (c) and test solution (a). In the 
^^tfbgiam obtained with the test solution (a), the area of 
C oeak corresponding to dinoprostone impurity C is not 
japre than 3 times the area of the principal peak in the 
,^romatogram obtained with reference solution (b) (1.5 per 

the area of any peak corresponding to dinoprostone 
impurity D is not more than twice the area of the principal peak 
in the chromatogram obtained with reference solution (b) (1.0 
per cent), the area of any peak corresponding to dinoprostone 
impurity E is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent), the area of any other secondary peak is not more than 
the areas of other than the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent) and the sum 
of areas of all the secondary peaks is not more than twice the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent). Ignore any peak with an 
area less than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).
If any peak with a relative retention time to dinoprostone of 
about 0.8 is more than 0.5 per cent or if the total of other 
impurities is more than 1.0 per cent, record the chromatogram 
ofthe test solution (a) with a detector set at 230 nm. If the area 
ofthe peak at 230 nm is twice the area ofthe peak at 210 nm, 
multiply the area at 210 nm by 0.2 (correction factor for (Z)-7- 
[(11?,2R, 3 A)-3-hydroxy-5-oxo-2-[(£)-3-oxooct- 1-enyl] 
cyclopentyl]hept-5-enoic acid (dinoprostone impurity F)).

Water (2.3.43). Not more than 0.5 per cent.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances.

Inject reference solution (d) and test solution (b).

Calculate the content of C20H32O5.

Storage. Store at a temperature not exceeding -15°..

Dinoprostone Oral Solution
Dinoprostone Oral Solution is a solution of dinoprostone in a 
suitable aqueous vehicle.

Dinoprostone Oral Solution contains not less than 90.0 per 
cent and not more than 105;0 per cent of the stated amount of 
dinoprostone, C20H32O5.

Identification

Evaporate about 20.0 ml of the Oral Solution to 15.0 ml 
under a stream of nitrogen, extract the remaining solution with 

two 5 ml quantities of chloroform, combine the chloroform 
extracts and evaporate almost to dryness using a rotary 
evaporator or filter the chloroform solution through anhydrous 
sodium sulphate. Evaporate the filtrate to dryness. The residue 
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dinoprostone 
IPRS or with the reference spectrum of dinoprostone.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

Test solution. Dilute a volume ofthe oral solution containing 
10 mg of Dinoprostone to 100.0 ml with methanol (60 per 
cent v/v).

Reference solution (a). Dilute 1.0 ml of test solution to 10.0 ml 
with methanol (60 per cent v/v) and further dilute 1 ml to 
10.0 ml with methanol (60percent, v/v)

Reference solution (b). Dissolve 1 mg of dinoprostone IPRS 
in 100 p.1 of I M sodium hydroxide (solution becomes 
brownish-red), allow to stand for 4 minutes and then add 150 
pl of I M acetic acid (a yellowish-white opalescent solution 
is produced). Dilute the above solution to 5 ml with methanol 
(60 per cent v/v) and further dilute 1.0 ml to 10.0 ml with 
methanol (60 per cent v/v). The solution contains a mixture 
of prostaglandin A2 (dinoprostone impurity D) and 
prostaglandin B2 (dinoprostone impurity E).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (Such as Kromasil C18),

- mobile phase: a mixture of 40 volumes of 1.0 per cent 
v/v solution of triethylamine, adjusted to pH 2.3 with 
orthophosphoric acid, and 60 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 200 pl.

Name Relative Correction
retention time factor

l(Z)-7-[(lR,2S)-2-[(E,3S)-3-hydroxyoct-Lenyl]-5-oxocyclopent-3- 
en-1 -yl]hept-5-enoic acid,

Dinoprostone (Retention time:
about 22 minutes) 1.0

Dinoprostone impurity D1 1.7 0.2
Dinoprostone impurity E2 1.8 —
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2 (Z)-7-[2-[(E,3S)-3-hydroxyoct-l-enyl]-5-oxocyclopenten-l-yl]hept- 
5-enoic acid.

Inject reference solution (b). The test is hot valid unless the 
resolution between dinoprostone impurity D and dinoprostone 
impurity E is at least 1.5.

Inject reference solution (a) and the test solution. The area of 
any peak due to dinoprostone impurity D is not more than 5 
times the area of the prinicipal peak in the chromatogram 
obtained with reference solution (a) (5 per cent).

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Prepare the solutions immediately before use.

Use chromatographic system, test solution as described under 
Related substances with 20 pl as injection volume.

Reference solution. A 0.01 per cent w/v solution of 
dinoprostone IPRS in methanol (60 per cent v/v).

Inject the reference solution and the test solution.

Storage. Store protected from light in a refrigerator (2° to 8°). 
Do not freeze.

Labelling. The label states the preparation is to be diluted 
before use and any oral solution not used within 7 days of the 
date of preparation should be discarded.

Diphenhydramine Hydrochloride

C17H21NO,HC1 Mol. Wt. 291.8

Diphenhydramine Hydrochloride is 2-benzhydryIoxy- 
ethyldimethylamine hydrochloride.

Diphenhydramine Hydrochloride contains not less than 
99.0 per cent and not more than 101.0 per cent of C,-H2; NO.HC1, 
calculated on the dried basis.

Category. Histamine H:-receptor antagonist. ■

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2 4 
Compare the spectrum with that obtained ’• 
diphenhydramine hydrochloride IPRS or with the refers 
spectrum of diphenhydramine hydrochloride.. Examine T 
substances as discs prepared using potassium chloride IR 

B. When examined in the range 230 nm to 360 nm (2 4 7). 
0.025 per cent w/v solution in ethanol (95 per cent) sho^ 
absorption maxima at about 253 nm, 258 nm and 264 
absorbance at about 253 nm, about 0.31, at about 258 n 
about 0.38 and at about 264 nm, about 0.3,

C.To 0.05 ml of a 5 per cent w/v solution add 2 ml of sulphur 
acid; an intense yellow colour develops which changes to 
red on the addition of 0.5 ml of nitric acid. Add 15 ml ofwafer 
cool, add 5 ml of chloroform and shake; an intense violet 
colour develops in the chloroform layer.

D. It gives the reactions of chlorides (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1) and not more intensely 
coloured than reference solution BYS6 (2.4.1).

pH (2.4.24). 4.0 to 6.0, determined in a 5.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2,4.14).

Test solution. Dissolve 70 mg of the substance under 
examination in 20.0 ml ofthe mobile phase. Dilute 2.0 ml ofthe 
solution to 10.0 ml with the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
20.0 ml with the mobile phase.

Reference solution (b). Dissolve 5 mg of 2-(diphenyl- 
methoxyfN-methylethanamine IPRS (diphenhydr-amine 
impurity A IPRS) in the mobile phase and dilute to 10.0 ml with 
the mobile phase. To 2.0 ml of the solution add 1.5 ml ofthe 
test solution and dilute to 10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octylsilane bonded to porous silica (5 gm), 
- mobile phase: a mixture of 35 volumes of acetonitrile 

and 65 volumes of 0.54 per cent w/v solution of 
potassium dihydrogen phosphate previously adjusted 
to pH 3.0 with orthophosphoric acid,

- flow rate: 1.2 ml per.minute,
- spectrophotometer set .at 220 nm,
- injection volume: 10 pl.

The relative retention time with reference to diphenhydramine- 
(retention time is about 6 minutes) for diphenhydramine 
impurity A is about 0.9, for 2-[(7?5)-(4-methylpben^ 
phenylmethoxy] -N, N- dimethylethanamine (diphenhydramine
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rity B) 'is about 1.5, for 2-[(JR1S')-(4-bromophenyl) 
* ' vbnethoxy]W,/V- dimethylethanamine (diphenhydramine 
- tfity Q is about 1.8, for benzhydrol (diphenhydramine 
■ irity D) *s about 2.6 and for benzophenone 
! ,-j.enhydramine impurity E) is about 5.1/The correction 
factor for diphenhydramine impurityD is 0.7.

. t reference solution (b). The test is not valid unless the 
^solution between the peaks corresponding to 
^pjjenhydramine and diphenhydramine impurityAis not less 
ihan2.0.
Inject reference solution (a) and the test solution. Run the 
(.jjrojnatograni seven times the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of peak due to diphenhydramine impurity A is not more 
ihan the area the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent), the area of any 
secondary peak is not more than 0.6 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent) and the sum of areas of all the 
secondary peaks is not more than twice the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(a) (1-0 per cent). Ignore any peak with an area less than 0.1 
limes the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on LO g by drying in an oven at 105°.

Assay. Dissolve 0.250 g in 50 ml of ethanol, add 5.0 ml of 
0.0/ M hydrochloric acid. Titrate with 0.1 M sodium 
hydroxide, determining end-point potentiometrically (2.4.25).
Read the volume added between the 2 points of inflexion.

I ml of 0.1 M sodium hydroxide is equivalent to 0.02918 g of 
CnHaCINO.

Storage. Store protected from light.

Diphenhydramine Capsules
Diphenhydramine Hydrochloride Capsules

Diphenhydramine Capsules contain not less than 93.0 per 
cent and not more than 107.0 per cent ofthe stated amount of 
diphenhydramine hydrochloride, Ci7H2iNO,HC1.
Bsual strengths. 25 mg; 50 mg.

Identification

Extract a quantity of the contents of the capsules containing 
0’1 g of Diphenhydramine Hydrochloride with two quantities, 
each of 15 ml, of chloroform. Evaporate the combined extracts 

to dryness on a water-bath and dry the residue at 80° for 
1 hour. The residue melts at about 168° (2.4.21), and complies 
with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
diphenhydramine hydrochloride IPRS or with the reference 
spectrum of diphenhydramine hydrochloride. Examine the 
substances as discs prepared using potassium chloride IR.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.025 per cent w/v solution in ethanol (95 per cent) shows 
absorption maxima at about 253 nm, 258 nm and 264 nm; 
absorbance at about 253 nm, about 0.31, at about 258 nm, 
about 0.38 and at about 264 nm, about 0.3.

C. To 0.05 ml of a 5 per cent w/v solution add 2 ml of sulphuric 
acid', an intense yellow colour develops which changes to 
red on the addition of 0.5 ml of nitric acid. Add 15 ml of water, 
cool, add 5 ml of chloroform and shake; an intense violet 
colour develops in the chloroform layer.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 500 ml of water,
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14), as described 
under Assay using the following modifications. .

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a quantity of diphenhydramine 
hydrochloride IPRS in dissolution medium to obtain a solution 
having a concentration similar to that of the test solution.

- injection volume: 50 p.1.

Inject the reference solution and the test solution.

Calculate the content of C]7H2iNO,HCl in the medium.

Q. Not less than 80 per cent of the stated amount of 
C17H21NO,HC1.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gelH.

Mobile phase. A mixture of 80 volumes of chloroform, 
20 volumes of methanol and 1 volume of diethylamine.

Test solution. Shake a quantityof the contents of the capsules 
containing 100 mg of Diphenhydramine Hydrochloride with 
three quantities, each of 10 ml, of chloroform, filter and 
evaporate the combined filtrate almost to dryness; dissolve 
the residue in 5 ml of chloroform.
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Reference solution. Dilute 1.0 ml ofthe test solution to 100.0 
ml with chloroform.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air for 5 minutes, spray 
wtfh. sulphuric acid and heat at 120° for 10 minutes until spots 
appear. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 35 volumes of acetonitrile and 65 volumes 
of mobile phase A.

Test solution. Weigh and mix the contents of 20 capsules. 
Disperse a quantity of the mixed content containing 70 mg of 
Diphenhydramine Hydrochloride in -water and dilute to 
100.0 ml with water, mix and filter. Dilute 1.0 ml ofthe solution 
to 10.0 ml with the solvent mixture.

Reference solution (a). A solution containing 0.01 per cent 
w/v, each of, diphenhydramine related compound A (2- 
(Diphenylmethoxy)-N-methylethanamine hydrochloride) 
IPRS and diphenhydramine hydrochloride IPRS in the 
solvent mixture.

Reference solution (b). A 0.007 per cent w/v solution of 
diphenhydramine hydrochlorideIPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. a 0.54 per cent w/v solution of 

monobasic potassium phosphate in water, adjusted to 
pH 3.0 with orthophosphoric acid,

B. acetonitrile,
- a gradientprogramme using the conditions given below, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 220 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 65 35
4 65 35

7 20 80
9 65 35

13 65 35

The relative retention time with reference to diphenhydramine 
for diphenhydramine related compound A is about 0.9.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due: to diphenhydramine and 
diphenhydramine related compound A is not less than 2.0 and 

the relative standard deviation for replicate injections is 
more than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of C17H2iNO, HC1 in the capsules 

Storage. Store protected from moisture.

Diphenoxylate Hydrochloride

C3qH32N2O2 ,HC1 Mol. Wt. 489,1

Diphenoxylate Hydrochloride is ethyl l-(3-cyano-3,3- 
dipheny!propyl)-4-phenyIpiperidi ne-4-carboxylate 
hydrochloride.

Diphenoxylate Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C3oH32N202,HCI, 
calculated on the dried basis.

Category. Antidiarrhoeal.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with diphenoxylate 
hydrochloride IPRS or with the reference spectrum of 
diphenoxylate hydrochloride.

B. Dissolve about 30 mg in 5 ml of methanol, add 0.25 m! of 
nitric acid and 0.4 ml of silver nitrate solution. Shake and 
allow to stand; a curdled precipitate is formed. Centrifuge and 
rinse the precipitate with three quantities, each of 2 ml, of 
methanol. Carry out this operation rapidly in subdued lighb 
Suspend the precipitate in 2 ml of water and add 1.5 ml ot 
10 M ammonia', the precipitate dissolves easily.

C. It gives reaction (A) of chlorides (2.3; 1).

Tests

Appearance of solution. A 10.0 per cent w/v solution in 
dichloromethane is clear (2.4.1), and not more intensely 

coloured than reference solution YS6 (2.4.1).
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.substances. Determine by liquid chromatography

(2.4J4)'
"mixtiire. Equal volumes of acetonitrile and mobile

phased
Test solution. Dissolve 25 mg of the substance under 
^xatriination in 20 ml of the solvent mixture with the aid of 
^![rasound and dilute to 25.0 ml with the solvent mixture.

Reference solution. Dilute 1.0 ml ofthe test solution to 100.0 
jnhvilh the solvent mixture. Dilute 1.0 ml ofthe solution to 10.0 

with the solvent mixture;

Chromatographic system
_ •. a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm),

- mobile phase: A. 900 ml of water, adjusted to pH 2.3 
with orthophosphoric acid and dilute to 1000.0 ml with

■ water,
B. acetonitrile,

- a gradient programme using the conditions given below,
- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Time Mobile phase A ' Mobile phase B
(in min.) (per cent v/v). (per cent v/v)

o 75. 25 ..

5 75 25 '
40 15 85 , .
45 75 25

The relative retention time with reference to diphenoxylate 
(retention time: about 16. minutes) for diphenoxylate impurity 
A (diphenoxylic acid) is about 0.8.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to diphenoxylate impurity A is not more than 1.5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.15 per cent), the area 
of any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
elution (0.1 per cent) and the sum of the areas of all the
Secondary peaks is not more than 5 times the area of the 
principal peakin the chromatogram obtained with the reference 
solution (0.5 percent). Ignore any peak with an area less than 
0-5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (6.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0;5 percent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.4 g in 40 ml of ethanol (95 per cent) and 
add 5 ml of 0.01 M hydrochloric acid. Titrate with 0.1 M 
ethanolic sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). Read the volume added between 
the two points of inflection.

1 ml of 0:1 M ethanolic sodium hydroxide is equivalent to 
0.04891 gofC30H32N2O2,HCl.

Storage. Store protected from light.

Diphenoxylate Hydrochloride and 
Atropine Sulphate Tablets
Diphenoxylate Hydrochloride and Atropine Sulphate Tablets 
contain not less than 90.0 per cent and not more than 110(0 per 
cent of the stated amount of diphenoxylate hydrochloride, 
C30H32N2O2,HCl and not less than 80.0 per cent and not more 
than 120.0 per cent of the stated amount of atropine sulphate, 
(CI7h23no3 )2,H2SO4,H2O.

Usual strength. Diphenoxylate Hydrochloride, 2.5 mg and 
Atropine Sulphate, 0.025 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak due to atropine 
and diphenoxylate in the. chromatogram obtained with 
reference solution (b).

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 500 ml of 0.2 Macetic acid, 
Speed and time. 150 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate.

Reference solution. A 0.025 per cent w/v solution of 
diphenoxylate hydrochloride IPRS in methanol. Dilute 
further with dissolution medium to obtain a solution of known 
concentration similar to the concentration of the test solution.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

phenyl group (5 pm),
- mobile phase: a mixture of 65 volumes of acetonitrile 

and 35 volumes of a buffer solution prepared by 
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dissolving 6.8 g of monobasic potassium phosphate in 
1000 ml of water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C30H32N2O2,HCl in the tablet.

Q. Not less than 75 per cent of the stated amount of
c30h32n2o2,hci.
Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modification.

Test solution. Disperse one tablet in 15.0 ml of solvent mixture 
with the aid of ultrasound for about 15 minutes, allow to cool 
and dilute to 25.0 ml.with solvent mixture and filter. Dilute 
further, if necessary.

Calculate the content of Q-iJLoNTL.HCi and 
(C^NOO^SO^O.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of water and acetonitrile.

(a), mix and cool. Then dilute with solvent mixture to vofo^ 
This solution contains about 0.1 mg of diphenoxylWe 
hydrochloride and about Q.001 mg of atropine sulphate 
mL

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile group bonded to porous silica (5 pm),
- mobile phase: a mixture of 34 volumes of buffer solution 

A and 66 volumes of buffer solution B,
- flow rate: ! .7 ml per minute,

■ spectrophotometer set at 220 nm,
- injection volume: 50 pl.

The relative retention time for atropine peak is about 0.35 with 
reference to diphenoxylate peak.

Inject reference solution (b). The test is not valid unless the 
resolution between atropine peak and diphenoxylate peak is 
not less than 5.0, the tailing factor is not more than 1.5 for 
atropine peak and the relative standard deviation for replicate 
injections is not more than 2.0 per cent for diphenoxylate peak 
and not more than 5.0 per cent for.atropine peak.

NOTE — If a significant tailing of the diphenoxylate peak is 
observed more than 2.5, it is recommended to maintain the 
column temperature at 25°, to stabilize the system.

Inject reference solution (b) and the test solution.

Calculate the content of C30H32N2O2,HCl and 
(C17H23NO3 )2,H2SO4,H2O in the tablets.

Storage. Store protected from light and moisture.

Buffer solution A. prepared by dissolving 192 mg of sodium 
1-pentanesulphonate monohydrate to 200.0 ml with water, 
sonicate to dissolve, add 800 ml of water and 1.0 ml of 
orthophosphoric acid.

Dipivefrine Hydrochloride

Buffer solution B. prepared by dissolving 192 mg of sodium 
1-pentanesulphonate monohydrate to 200.0 ml with water, 
sonicate to dissolve, add 800 ml of acetonitrile and add 1.0 ml 
of orthophosphoric acid and mix.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 25 mg of diphenoxylate 
hydrochloride to a 250-mI Volumetric flask, add approximately 
100.0 ml of solvent mixture, and shake by mechanical means 
for at least 15 minutes. Sonicate for an additional 15 minutes, 
cool and dilute with solvent mixture to volume, and mix. Filter 
the solution, discarding the first few ml of the filtrate.

Reference solution (a). A 0. 004 per cent solution of atropine 
sulphate IPRS in solvent mixture.

Reference solution (b). Transfer about 20 mg of 
diphenoxylate hydrochloride IPRS to a 200-ml volumetric 
flask, add about 100.0 ml of solvent mixture, and sonicate to 
dissolve. Add accurately measured 5.0 ml of reference solution

C19H29NO5JIC1 Mol. Wt. 387.9

Dipivefrine Hydrochloride is (J?.S)-4-[l-Hydroxyl 
(methylamino)ethyl]-o-phenylene dipivalate hydrochloride.

Dipivefrine Hydrochloride contains not less than 97.5 
cent and not more than 102.0 per cent of 
calculated on the dried basis.

2130

https://nhathuocngocanh.com/



DIPIVEFRINE HYDROCHLORIDE$2022

C^ry. Miotic.

P^rjptioh. A white to off-white, crystalline powder.

Identified*01*
\ petennine by infrared absorption spectrophotometry (2.4.6). 
Compal the spectrum with that obtained with dipivefrine 
Arochlor ide IPRS or with the reference spectrum of 
dipivefrine hydrochloride.

B It gives reaction (A) of chlorides (2.3.1).

Tests
Impurities A and B. Determine by liquid chromatography 
! 2.4.14).
Test solution. Dissolve 0.1 g of the substance under 
examination in 0.01 M hydrochloric acid and dilute to 
10.0 ml with 0.01 M hydrochloric acid.

Reference solution. A solution containing 0.001 per cent w/v 
each of adrenaline and adrenalone hydrochloride in 0.01 M 
hydrochloric acid. (NOTE—Protect this solution from light).

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane amorphous organosilica polymer (5 pm), 
- mobile phase: A. a 0.1 per cent v/v solution of anhydrous 

formic acid,
B: a mixture of 40 volumes of methanol 

and 60 volumes acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 10 pl.

■tffadrenaline), 

*3&ena!one.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
3 100 0
5 40 60

30 40 60
32 .100 . 0

Name Retention time
dipivefrine impurity A1 2.2
^jpivefrine impurity B2 . 3.2 .

^ject the reference solution. The test is not valid unless the 
^solution between the peaks due to dipivefrine impurities A 
3ndB bootless than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
impurity due to dipivefrine impurities Aand B is not more than 
the area of the corresponding peak in the chromatogram 
obtained with the reference solution (0.1 per cent).

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 40 volumes of methanol and 60 volumes of 
acetonitrile. Add 55.0 ml ofthis mixture and45.0 ml of 0.01 M 
hydrochloric acid.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 5.0 ml with the 
solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Reference solution (b). A 0.01 per cent w/v solution of 
dipivefrine hydrochloride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane amorphous organosilica polymer (5 pm), 
- mobile phase: a mixture of 45 volumes of a 0.27 per cent 

w/v of ammonia, adjusted to pH 10.0 with dilute acetic 
acid and 55 volumes of a mixture of 40 volumes of 
methanol and 60 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 10 pi.

^-hydroxy-S-ftlT?^-1 -hydroxy-2-(methylamino)ethyl]phenyl 
2,2-dimethylpropanoate,

Name Relative 
retention time

Correction 
factor ..

Dipivefrine impurity C1 0.4 0.5

Dipivefrine impurity D2 0.4 0.5

Dipivefrine (Retention time: 
about 7 minutes) 1.0

Dipivefrine impurity E3 1.3 0.06

Dipivefrine impurity F4 2.0 —

22-hydroxy-4-[(1 RS)-1 -hydroxy-2-(methylamino)ethyl] phenyl 
2,2-dimethylpropanoate,

34-[(mpthyiamino)acetyI]-l,2-phenyIene.bis(2,2- 
dimethylpropanoate),

4 4-[(l RS‘)-2-(ethylmethylamino)-l -hydroxyethyl]-1,2-phenylene 
bis
(2,2-dimethylpropanoate).

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.
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Inject referene solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the sum of 
areas of the peaks due to dipivefrine impurities C and D is not 
more than 0.3 times the area of principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent), the area of any other secondary peak is not more than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 0.5 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent) and any peak with a mass distribution ratio less than 0.5.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° for 6 hours.

Assay. Determine by liquid chromatography (2.4.14) as 
described under test for Related substances with the following 
modification.

- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
tailing factor for the principle peak is not more than 2.0.

Inject reference solution (a) and (b).

Calculate the content of C19H3oC1N05. , .

Dipivefrine Eye Drops
Dipivefrine Hydrochloride Eye Drops
Dipivefrine Eye Drops are a sterile solution of Dipivefrine 
Hydrochloride in purified water.

Dipivefrine Eye Drops contains not less than 90.0 per cent 
and not more than 110.0 per cent of dipivefrine hydrochloride, 
C19H29NO5,HC1.

Usual strength. 0.1 per cent.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel F254.

Mobile phase, a mixture of 1 volume of'formic acid, 10 volumes 
of methanol and 30 volumes of chloroform.

Test solution. Dilute the eye drops with water to obtain a 
solution containing 0.1 per cent w/v of Dipivefrine 
Hydrochloride.

Reference solution. A0.1 per cent w/v solution of dipivefrine 
hydrochloride IPRS in water. . ;
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Apply to the plate 10 pl of each solution. Allow the m v 
phase to rise 15 cm. Dry the plate in air and spray i/ 
mixture of 5 voluines of ethylenediamine, 45 vdluuir * 
ethanol (95 per cent) and 50 volumes of a 0.1 per centS 
solution of potassium hexacyanoferrate(lll)until saturatJ 
allow to dry. Heat the plate at 100° for 10 minutes and exam' 
in daylightThe principal spot in the chromatogram ob!ain.u 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution.

Tests

Appearance of solution. The eye drops are clear (2.4.1).

pH (2.4.24). 2.5 to 3.5. ...

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a volume of eye drops with water to 
obtain a solution containing 0.1 per cent w/v of Dipivefrine 
Hydrochloride.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with water. ’ r

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 1. volume of glacial acetic 

acid, 15 volumes of 0.014 M,sodium dodecyl sulphate 
and 24 volumes of acetonitrile, 

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm, 
- injection volume: 20 p.1.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.
Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the sum oi 
areas of all the secondary peaks is not more than 1.5 times the 
area of the principal peak in the chromatogram obtained with 

the reference solution (1.5 per cent).
Other tests. Comply with the tests stated under Eye Drops-

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of eye drops with water w 
obtain a solution containing 0.1 per cent w/v of Dipivefnfi? 

Hydrochloride.
Reference solution. A 0.1 per cent w/v solution of dipivefrine 

hydrochloride IPRS in water.

system as described under Related 
substances.
inject the reference solution. The test is not valid unless the 
Junin efficiency is not less than 2000 theoreticalplates, the 
filing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solutiona and the test solution.

falculate the,content of Ci9H29NO5,HCl in the eye drops.

Mol. Wt. 504.6
Dipyridamole is 2,2',2”,2,”-[i4,8-Di(piperidin-l-yl)pyrimido 
[5,4-e(|pyrimidine-2,6-diyl]dinitrilo]tetraethanol.

Dipyridamole contains not less than 9.8.5 per cent and not 
more than 101.5 per cent of C24H40N8O4, calculated on the 
dried basis.

Category. Platelet aggregation inhibitor.

Description. A bright yellow, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry 
(24.6).Compare the spectrum with that obtained with 
dipyridamole IPRS or with the reference spectrum of 
dipyridamole.

Tests

delated substances. Determine by liquid chromatography 
(24.14). . .
'<0TE-~ Prepare the solutions immediately before use.

lesl solution. Dissolve 0.1 g of the substance under 
“Wunation in methanol and dilute to 50.0 ml with methanol. 
Reference solution (a). Dilute 1.0 ml of the. test solution to 
'20 ml with methanol. ... .... .
Reference solution (b): Dilute 1.0 ml of reference solution (a) 
10100-0 ml with methanol. ... .4

Chromatographic system
- a stainless steel column 10 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 45°,
- mobile phase: A. dissolve 1.0 g of potassium 

dihydrogen phosphate in 900 ml of water, adjusted to 
pH 7.0 with 0.5 M sodium hydroxide and dilute to 
1000 ml with water,

B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 295 nm,
- injection volume: 5 pl.

retention time factor

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 40 60
5 40 60
19 5 95

. 24 5 95
29 40 60

Name Relative Correction

12,2',2",2'”,2"",2""'[[8-(piperidin-l-yl)pyrirnido[5,4-z/]pyrimidine- 
2,4,6-triyl]trinitriIo]hexaethanol,
22,2'J2'’,2"'-[[4-[(2-hydroxyethyl)'amirio]-8-(piperidin-l- 
yl)pyrimido[5,4-d]pyriniidine-2,6-diyl]dinitrilo] tetraethanol,
32,2'-[[6-[(2-hydroxyethyl)amino]-4,8-di(pipendin-l-y0pyrimido[5,4- 
d]pyrimidin-2-y]]nitriio]diethanol,

.42,2',2'’,2"4[[6,8-di(piperidin-l-yI)pyrimido[5,4-(/]pyrimidine-2,4- 
diyl] dinitrilo] tetraethanol,
52,2’-[[6-chIoro-4,8-di(piperidin-l-yl)pyrirnido[5,4-d]pyrimidin-2-yl] 
nitrilo]diethanol,

62,2'-[[4,6,8-tri (piperi din- l-yl)pyrimido[5,4-<y]pyrimidin-2-yl] 
nitrilojdiethanol.

Dipyridamole impurity B ’ 0.2 1.7
Dipyridamole impurity F2 0.3 —

Dipyridamole impurity D3 
Dipyridamole (Retention time:

0.9 —

about 8 minutes) 1.0 —

Dipyridamole impurity E4 1.3 ---

Dipyridamole impurity C5 1.6 —

Dipyridamole impurity A6 2.2 — •

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference: solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to dipyridamole impurities A, B and C is
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not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent), the area of any peak corresponding to dipyridamole 
impurities D and E is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent), the area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 10 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 percent).

Chlorides (2.3.12). To 1.25 g, add 10 ml of water and shake 
vigorously, filter and dilute to 15 ml with water, complies with 
limit test for chlorides (200 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.4 g in 70 ml of methanol. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.05046 g.o.f 
C^H^NgCh.

Storage. Store protected from light.

Dipyridamole Tablets
Dipyridamole Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
dipyridamole, C24H40N8O4.

Usual strengths. 25 mg; 75 mg; 100 mg.

Identification
A. Shake a quantity of the powdered tablets containing 50 mg 
of Dipyridamole with 20 ml of chloroform, filter and evaporate 
to dryness. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6), compare the spectrum with that 
obtained with dipyridamole IPRS or with the reference 
spectrum of dipyridamole.

B. To a quantity of the powdered tablets containing 10 mg of 
Dipyridamole add 50 ml of methanol, warm slightly, shake for 
15 minutes and allow to cool and dilute to 100.0 ml with 
methanol, filter. To 10 ml of the filtrate add 1 ml of 1 M 
hydrochloric acid and dilute to 100.0 ml with methanol.SITa&o 
examined in the range 220 nm to 450 ran (2.4.7), exhibits three 
maxima, at 230 nm, 285 nm and 405 nm.

IP 2022

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium: 900 ml of 0.1 Mhydrochloric acid,
Speed and time. 50 rpm for 30 minutes.

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium. Measure the absorbance of the resulting 
solution at the maximum at 282 nm (2.4.7). Calculate the content 
of dipyridamole, C24H4oN804 in the medium from the 
absorbance obtained from a solution of known concentration 
of dipyridamole IPRS in the dissolution medium.

Q. Not less than 70 per cent of the stated amount of 
C^NA.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Dipyridamole in 100.0 ml of the mobile 
phase and filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of a 0.1 per cent w/v 
solution of diltiazem hydrochloride IPRS to 20.0 ml with 
reference solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: dissolve 0.504 g ofpotassium dihydrogen 

orthophosphate in 370 ml of water, adjusted to pH 3.0 
with orthophosphoric acid, add 80 ml of acetonitrile 
and 550 ml of methanol,

- flowrate: 1.3mlperminute,
- spectrophotometer set at 290 nm,
- inj ection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to diltiazem and dipyridamole 
is not less than 2.0.

Inject reference solution (a) and the test solution. Run 
chromatogram nine times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent) and the sum of the areas of all the 
secondary peaks is not more than twice the area of the peak ifl 
the chromatogram obtained with reference solution (a) 
(1.0 per cent). Ignore any peak with an area less than 0.1 tun®* 
the area of the peak in the chromatogram obtained wi 
reference solution (a) (0.05 per cent).
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Other tests. Comply with the tests stated under Tablets.

Assay. To 10 whole tablets add 300 ml of 1 M hydrochloric 
acid, heat at 40° for 20 minutes with shaking, allow to cool 
and dilute to 500 ml with 1 M hydrochloric acid, filter and 
dilute, if necessary, with 1 M hydrochloric acid to obtain a 
solution containing 0.05 per cent w/v of Dipyridamole. Dilute 
1 volume to 50 volumes with water and measure the 
absorbance at the maximum at 283 nm (2.4.7). Dilute 1 volume 
of a 0.05 per cent w/v solution of dipyridamole IPRS in 1 M 
hydrochloric acid to 50 volumes with water. Calculate the 
content of Cj^W^A in the tablets.

Disodium Edetate

NaOOC

•CO OH

COO Na ,2H2O

CiE)H14N2Na2O8,2H2O Mol. Wt. 372.2

Disodium Edetate is disodium ethylenediaminetetraacetate 
dihydrate.

Disodium Edetate contains not less than 98.5 per cent and not 
more than 101.0 per cent of C l0H14N2Na2O8,2H2O.

Category. Pharmaceutical aid; chelating agent in metal 
poisoning.

Description. A white, crystalline powder.

Identification
A, Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with disodium 
edetate IPRS or with the reference spectrum of disodium 
edetate.

B. Dissolve 2 g in 25 ml of water, add 6 ml of lead nitrate 
solution, shake and add 3 ml of potassium iodide solution’, 
no yellow precipitate is produced.1 Make alkaline to red litmus 
paper with 2 Mammonia and add 5 ml of ammonium oxalate 
solution; no precipitate is produced.

C. Dissolve 0.5 g in 10 ml of water, add 0.5 ml of a 10 per cent 
w/v solution of calcium chloride, make alkaline to red litmus 
paper with 2 M ammonia and add 3 ml of ammonium oxalate 
solution; no precipitate is produced.

0. It gives the reactions of sodium salts (2.3.1).

Tests
Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and colourless (2.4.1).

pH (2.4.24). 4.0 to 5:5, determined in a 5.0 per cent w/v solution. 

Impurity A. Determine by liquid chromatography (2.4.14).

NOTE—Carry out the test protected from light.

Solvent A. A1.0 per cent w/v solution of cupric nitrate in water. 

Test solution. Dissolve 100 mg of the substance under 
examination in 10.0 ml of solvent A with the aid of ultrasound 
and filter.

Reference solution (a). Transfer 100 mg of nitrilotriacetic 
acid to a 10-ml volumetric flask, add 0.5 ml of ammonium 
hydroxide, mix and dilute with water to volume.

Reference solution (b). Transfer 1 g of Disodium Edetate to a 
100-ml volumetric flask, add 100 pl of reference solution (a), 
dilute with solvent A, dissolve with the aid of ultrasound and 
filter.

Reference solution (c). Transfer 10 mg of disodium edetate to 
a 100-ml volumetric flask, add 100 pl of reference solution (a), 
dilute with solvent A, dissolve with the aid of ultrasound and 
filter.

Chromatographic system
- a stainless steel column 15 cm * 4.6 mm, packed with 

octylsilane bonded to porous silica (1.5 to 10 pm),
- mobile phase: dilute 10 ml of IM tetrabutylammonium 

hydroxide in methanol to 200.0 ml with water, adjusted 
to pH 7.5 ± 0.1 with dilute orthophosphoric acid, add 
90 ml of methanol and dilute to 1000 ml with water,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 50 pl.

The relative retention time with reference to edetate for 
nitrilotriacetic acid and copper is about 0.35 and 0.65, 
respectively.

Inject reference solution (b) and (c). The test is not valid unless 
the resolution between the peaks due to nitrilotriacetic acid 
and copper is not less than 3.0 in the chromatogram obtained 
with reference solution (c) and the relative standard deviation 
for replicate injections is not more than 2.0 per cent in the 
chromatogram obtained with reference solution (b).

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of peak 
corresponding to nitrilotriacetic acid is not more than difference 
between the area of nitrilotriacetic acid peak obtained from 
reference solution (b) and the test solution (0.1 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm).

Iron (2.3.14). 20 ml of a 2.5 per cent w/v solution complies with 
the limit test for iron (80 ppm). Add 0.25 g of calcium chloride 
to each solution before adding mercaptoacetic acid.

Assay. Dissolve 0.5 g in sufficient water to produce 300 ml 
and add 2 g of hexamine and 2 ml of 2 M hydrochloric acid.
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Titrate with 0.1 M lead nitrate using about 50 mg of xylenol 
orange triturate as indicator until the colour of the indicator 
changes to brick red. Carry out a blank titration.

1 ml of 0.1 M lead nitrate is equivalent to 0.03722 g of 
CuHuNaNazO^O.

2022

1 ml of 0.1 M lead nitrate is equivalent to 0.03362 o 
ofC!0H14N2Na2O8. §

Storage. Store in single dose containers.

Labelling. The label states the strength in terms of anhydrous 
disodium edetate contained in a suitable dose-volume.

Disodium Edetate Injection
Disodium Edetate Injection is a sterile solution of Disodium 
Edetate in Water for Injections, containing varying amounts 
of the disodium and trisodium salts as a result of pH 
adjustment.

Disodium Edetate Injection contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
disodium edetate, C i0Hi4N2Na2O8.

Usual strengths. 3 g per 15 ml; 3 g per 20 ml.

Identification
To a volume containing about 3 g of Disodium Edetate add 
3 Mhydrochloric acid to adjusted to pH 5.0 and evaporate to 
dryness on a steam-bath to dryness. The residue so obtained 
complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with. disodium 
edetate IPRS or with the reference spectrum of disodium 
edetate.

B. Dissolve 2 g in 25 ml of water, add 6 ml of lead nitrate 
solution, shake and add 3 ml of potassium iodide solution', 
no yellow precipitate is produced. Make alkaline to red litmus, 
paper with 2 Mammonia and add 5 ml of ammonium oxalate 
solution', no precipitate is produced.

C. Dissolve 0.5 g. in 10 ml.of water, add 0.5 ml of a 10 per cent 
w/v solution of calcium chloride, make alkaline to red litmus 
paper with 2 M ammonia and add 3 ml of ammonium oxalate 
solution', no precipitate is produced.

Tests
pH (2.4.24), 6.5 to.7.5.

Bacterial endotoxins (2.2.-3)1 Not more than 0.2 Endotoxin Unit 
per mg of disodium edetate.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).' ' ' .

Assay. Dilute a measured volume containing about 0.6 g of 
Disodium Edetate with water to produce 100 ml, mix and add 
2 g of hexamine and 2 ml of 2 M hydrochloric acid. Titrate 
with 0.1 M lead nitrate using about 50 mg of xylenol orange 
triturate as indicator until the colour of the indicator , changes 
to brick red. Carry out a blank titration. .

Disopyramide

C2iH29N3O Mol. Wt. 339.5

Disopyramide is (RS)-4-(diisopropylamino)-2“phenyL 
2-(pyridin-2-yl)butyramide.

Disopyramide contains not less than 98.5 per cent and not 
more than 101.5 per cent of C2!H29N3O, calculated on the dried 
basis.

Category. Antiarrhythmic.

Descriptid n. A white or almost white powder.

Identification
Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with disopyramide 
IPRS or with the reference, spectrum of disopyramide. Examine 
the substances as discs prepared by placing-50 p.1 of a 5 per 
cent solution in dichloromethane on a disc of potassium 
bromide. Dry the discs at 60° for 1 hour before use.

B. When.examined in the range 240 nmto 350 nm (2.4.7), a 
0.004 per cent w/v solution in 0.5 per cent methanolic sulphuric 
acid shows an absorption maximum at about 269 nm and a 
shoulder at 263 nm; specific, absorbance at about 269 nm is 
190to210.
C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds Io 
that in the chromatogram obtained with reference solution (a).

Tests ' ' '
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. Amixture of 1 volume of ammonia, 30 volumes 
of acetone waA 30 volumes of cyclohexane.
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]es! solution (a)‘ dissolve 0.2 g of the substance under 
exarnination in methanol and dilute to 10.0 ml with the same 
solvent-;
Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol.

Reference solution (a). A 0.2 per cent w/v solution of 
disopyramide IPRS in methanol.

Reference solution (b). Dilute 0.5. ml of test solution (b) to 
20.0 ml with methanol.

Apply to P^ate 10 pl of each solution. Allow the mobile 
phase to rise. 15 cm. Dry the plate in a current of warm air and 
examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatogram obtained with test solution (a) is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b) (0.25 per cent).

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at 80° over phosphorus pentoxide at a 
pressure not exceeding 0.7 kPa for 2 hours.

Assay. Dissolve 0.13 g in 30 ml of anhydrous acetic acid, add 
0.2 nil of naphtholbenzein solution. Titrate, with 0.1 M 
perchloric acid until the colour changes from yellow to green. 
Carry out a blank titration. .

1 ml of 0.1 Mperchloric acid is equivalent tb 0.01697 g of 
.• ' ' = ■

Storage. Store protected from light.

Disopyramide Capsules
Disopyramide Capsules contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
disopyramide, C21H29N3O.

Usual strength. 200 mg.

Identification
A. Shake a quantity of the contents of the capsules containing 
about 0.2 g of Disopyramide with 50 ml of chloroform for 15 
minutes, filter, evaporate the filtrate to dryness using a rotary 
evaporator and dissolve the residue in 2 ml of chloroform. 
On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with disopyramide IPRS or with the reference 
spectrum of disopyramide.
U. When examined in the range 230 nm to 350 nm (2.4.7), the 
solution obtained in the assay shows an absorption maximum 
at about 269 nm.

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 1 volume of 18 M ammonia, 30 
volumes of acetone and 30 volumes of cyclohexane.

Test solution. Shake a quantity of the contents of the capsules 
containing about 0.2 g of Disopyramide with 20.0 ml of 
methanol for 30 minutes and filter.

Reference solution. Dilute 1.0 ml of test solution to 400 ml 
with methanol. _ ,

Apply to the plate 10 pl of each solution. After development, 
dry the plate in current of air and examine under ultraviolet 
light at 254 nm. Any secondary spot in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution 
(0.25 per cent)..

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing 0.04 g of Disopyramide, add 40 ml of ft 05 M 
methanolic sulphuric acid, shake for 15 minutes, dilute to 
100.0 ml with the same solvent and filter. Dilute 5.0 ml of the 
filtrate to 100.0 ml with ft 05 M methanolic sulphuric acid. 
Measure the absorbance of the resulting solution at the 
maximum at about 269 nm (2.4.7). Calculate the content of 
C2iH29N3O taking 198.5 as the specific absorbance at 269 nm.

Disopyramide Phosphate

C21H32N3O5P Mol. Wt. 437.5

Disopyramide Phosphate is (2&S)-4-[bis(l -methylethyl) 
amino]-2-phenyl-2-(pyridin-2-yl)butanamide dihydrogen 
phosphate.

Disopyramide Phosphate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C2iH32N3O5P, calculated 
on the dried basis.

Category. Antiarrhythmic.

Description. A white or almost white powder.
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Identification
Test A may be omitted iftests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with disopyramide 
phosphate IPRS or with the reference spectrum of 
disopyramide phosphate.

B.When examined in the range 240 nm to 350 nm (2.4.7), a 
0.005 per cent w/v solution in 0.05 Mmethanolic sulphuric 
acid shows absorption maxima at about 269 nm and a shoulder 
at 263 nm; specific absorbance at the maximum is T47 to 163.

C. In the Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in chromatogram obtained with reference solution (a). 
Spray with dilute potassium iodobismuthate solution and 
examine in day light. The principal spot in the chromatogram 
obtained with test solution (b) corresponds to that in 
chromatogram obtained with reference solution (a).

D. Solution A gives reaction (A) of phosphates (2.3.1).

Tests
Solution A. A 5.0 per cent w/v solution in carbon dioxide-free 
water. . .

Appearance of solution. Solution A is clear (2.4.1) and 
colourless (2.4.1).
pH (2.4.24). 4.0 to 5.0, determined in soiutionA.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 1 volume of concentrated 
ammonia, 30 volumes of acetone and 30 volumes of 
cyclohexane.

Test solution (a). Dissolve 0.2 g of the substance under 
examination in methanol and dilute to 10.0 ml with the same 
solvent.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol.

Reference solution (a). A 0.2 per cent w/v solution of 
disopyramide phosphate IPRS in methanol.

Reference solution (b). Dilute 0.5 ml of test solution (b) to 
20.0 ml with methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of warm air and examine in ultraviolet 
light at 254 nm. Any secondary spot in the chromatogram 
obtained with test solution (a) is not more intense than the 
spot in the chromatogram obtained with reference solution 
(b) (0.25 per cent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

IP 2022

Loss on drying (2.4.19). Not more than 0.5 per cent, determin 
on 1.0 g by drying in an oven at 105°.
Assay. Dissolve 0.180 g in 30 ml of anhydrous acetic acid 
add 0.2 ml of naphtholbenzein solution. Titrate with Q i 
perchloric acid until the colour changes from yellow to 
Carry out a blank titration.
1 ml of 0.1 Mperchloric acid is equivalent to 0.02188 e of 
CnHs^OsP.
Storage. Store protected from light.

Disopyramide Phosphate Prolonged- 
release Capsules
Disopyramide Phosphate Sustained-release Capsules- 
Disopyramide Phosphate Extended-release Capsules

Disopyramide Phosphate Prolonged-release Capsules contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amount of disopyramide, C2]H29N3O.

Usual strengths. 100 mg; 150 mg.

Identification
Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254.

Mobile phase. A mixture of 85 volumes of toluene, 14 volumes 
of absolute ethanol and 1 volume of ammonium hydroxide.

Test solution. Transfer a quantity of the contents of the capsules 
containing about 195 mg of Disopyramide Phosphate to a 
25-ml volumetric flask, add 20 ml of methanol, and shake for 
20 minutes. Dilute with methanol to volume, mix, and filter.

Reference solution. A 0.77 per cent w/v solution of 
disopyramide phosphate IPRS in methanol.

Apply to the plate 20 pl of each solution. Allow the mobile 
phase to rise 8 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with reference 
solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 1000 ml of a buffer solution prepared by dissolving 
13.6g ol monobasicpotassium phosphate in 1000 ml of water, 
adjusted to pH 2.5 with hydrochloric acid,
Speed and time. lOOrpmand 1 hour, 2 hours, 5 hours, 12 hours. 
Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance (2.4.7) of
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rate suitably diluted with the dissolution medium, if 
1 ssary at 261 nm. Calculate the content of disopyramide 
l]0Sphate, C2!H29N3O in the medium from the absorbance 

^btaine^ from a solution of known concentration of 
disopyramide phosphate IPRS.

n Not less than 5 per cent and not more than 25 per cent in 
I how not less than 17 per cent and not more than 43 per cent 

7 hours, not less than 50 per cent and not more than 80 per 
cent in 5 hours, and not less than 85 per cent in 12 hours, of 
the stated amount of C2iH29N3O.
Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 650 mg of Disopyramide Phosphate to a 
500-ml volumetric flask, add about 400 ml of 0.1 Msulphuric 
acid and shake for 30 minutes. Dilute with 0.1 M sulphuric 
acid to volume, mix, and filter. Dilute further with 0.1 M 
sulphuric acid to get a final concentration of about 40 pg per 
ml and measure the absorbance of the resulting solution at 
the maximum at about 261 nm (2.4.7).

Calculate the content of C2iH29N3O from the absorbance of a 
solution of known concentration of disopyramide phosphate 
IPRS.

Disopyramide Phosphate Capsules
Disopyramide Phosphate Capsules contain not less than 
92.5 per cent and not more than 107.5 per cent of the stated 
amount of disopyramide, C21H29N3O.

Usual strength. 150 mg.

Identification
Suspend a quantity of the contents of the capsules containing 
about 0.2 g of disopyramide in 50 ml of chloroform, add 2 ml of 
13.5 Mammonia, shake and filter through anhydrous sodium 
sulphate. Evaporate the filtrate to dryness using a rotary 
evaporator. The residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with disopyramide 
IPRS or with the reference spectrum of disopyramide.

B. When examined in the range 230 nm to 350 nm (2.4.7), the 
solution obtained in the Assay shows absorption maximum 
°nly at about 269 nm and a shoulder at 263 nm.
C. Shake a quantity of the contents of the capsules containing 
about 0.4 g of disopyramide with 20 ml of water and filter. The 
filtrate gives the reactions of phosphates (2.3.1).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),

Medium. 900 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance of the filtrate, 
suitably diluted if necessary, at the maximum at about 262 nm 
(2.4.7). Calculate the content of CZi 11,9N3O in the medium taking 
125 as the specific absorbance at 262 nm.

Q. Not less than 70 per cent of the stated amount of C2iH29N3O.
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 1 volume of 18 M ammonia, 
30 volumes of acetone and 30 volumes of cyclohexane.

Test solution. Shake a quantity of the contents of the capsules 
containing 0.2 g of disopyramide with 20.0 ml of methanol for 
30 minutes and filter.

Reference solution. Dilute 1.0 ml of test solution to 200.0 ml 
with methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution (0.5 per 
cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 0.04 g of Disopyramide, add 40 ml of 
0.05 M methanolic sulphuric acid, shake for 15 minutes, 
dilute to 100.0 ml with the same solvent and filter. Dilute 5.0 ml 
of the filtrate to 100.0 ml with 0.05 M methanolic sulphuric 
acid. Measure the absorbance of the resulting solution at the 
maximum at 269 nm (2.4.7). Calculate the content of C2iH29N3O 
taking 198.5 as the specific absorbance at 269 nm.

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of disopyramide.

Disulfiram

c10H20N2s4 Mol.Wt. 296.5

Disulfiram is thioperoxydicarbonic diamide[(H2N)C(S)]2S2, 
tetraethyl-; Bis(diethylthiocarbamoyl) disulfide.
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Disulfiram contains not less than 98.0 per cent and not more 
than 102.0 per cent of CiOH2oN2S4.

Category. Used in the treatment of alcoholism.

Description.A white to off-white, crystalline powder

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with disulfiram IPRS 
or with the reference spectrum of disulfiram. ,

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B.

Test solution. Disperse 0.2 g of Disulfiram in methanol and 
dilute to 100.0 ml with methanol. Dilute 10.0 ml of the solution 
to 20.0 ml with the solvent mixture. ■ • •

Reference solution (a). A 0.01 per cent w/v solution of 
disulfiram IPRS in methanol. Dilute 10.0 ml of the solution to 
100.0 ml with the solvent mixture.

Reference solution (b). A solution containing 0.005 per cent 
w/v of disulfiram IPRS and 0.001 per cent w/v of.sulfiram 
IPRS in the solvent mixture. .

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- sample temperature: 4°,
- mobile phase: A. a buffer solution prepared by 

dissolving 6.8 g of monobasic potassium phosphate in 
1000 ml of water, adjusted to pH 7.0 with 45 per cent 
w/v solution of potassium hydroxide,

B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 250 nm,
- injection volume: 15 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 60 40

8 30 70
12 30 70

12.1 60 40
16 60 40

.’1,1,3,3-Tetraethylthiourea,

2Diethylthiocarbamic thioanhydride. ■

Name Relative 
retention time

Correct^ 
factor

Diethyldithiocarbamic acid 0.18 0.83
Tetraethylthiourea1 0.69 0.91
Sulfiram2 0.80 1.82
Disulfiram .. 1.0 '-

Inject reference solution (b). The test is not valid unless the 
resolution between sulfiram and disulfiram is not less than 
8.0.

Inject reference -solution (a), and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to diethyldithiocarbamic acid 
tetraethylthiourea and sulfiram, each of, is not more than 0,2 
times the area of the principal-peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent), the area of 
any other secondary peak is not more than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent) and the sum of the areas of 
all the secondary peaks is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent).

Selenium.Not more than 30 ppm, using 0.2 g. Determine by 
the Oxygen-Flaskmethod (2.3.34).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Use freshly prepared solutions.

Test solution. Dissolve 50 mg of the substance under 
examination in 40 ml of ethanol, with the aid of ultrasound for 
5 minutes and dilute to 50.0 ml with ethanol. Dilute 2.0 ml of 
the solution tolOO.O ml with the mobile phase.
Reference solution. A 0.1 per cent w/v solution of disulfiram 
IPRS in ethanol. Dilute 2.0 ml of the solution to 100.0 ml with 
the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 30 volumes of a buffer solution 

prepared by dissolving 6.8 g of monobasic potassium 
phosphate in 1000 ml of water, adjusted to pH 7.0 with 
45 per cent w/v solution ofpotassium hydroxide and 70 

volumes of methanol,
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flow rate: 1 ml per minute, 
spectrophotometer set at 250 nm, 

_ injection volume: 20 pl.

ect the reference solution. The test is not valid unless the 
column efficiency is not less than 1800theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.

Calculate the content of CioH2oN2S/..

Storage: Store protected from light and moisture.

Disulfiram Tablets
Disulfiram Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of 
disulfiramCioHjoNjS,;.

Usual strengths. 200 mg; 250 mg; 500 mg.

Identification

A. Extract a quantity of the powdered tablets containing 0.5 g 
ofDisuIfiram with 20 ml of methanol, filter, evaporate the filtrate 
to dryness and dry at 105°. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained with disulfiram IPRS or with the 
reference spectrum of disulfiram.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Disintegration (2.5.1). Not more than 15 minutes, carry out 
the test without discs.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

solvent mixture. Equal volumes of mobile phase A and mobile 
phase B.

Test solution. Disperse a quantity of the powdered tablets 
containing 0.2 g ofDisuIfiram in methanol and dilute to 100.0 
ml with methanol. Dilute 10.0 ml of the solution to 20.0 ml with 
the solvent mixture. ■ ■ T- \

Reference solution (a). A 0.01 per cent w/v solution of 
disulfiram IPRS in methanol. Dilute 10.0 ml of the solution to 
^00.0 ml with the solvent mixture.

Reference solution (b). A solution containing 0.005 per cent 
w/v of disulfiram IPRS and 0.001 per cent w/v of sulfiram 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm. packed with 

octadecylsilane bonded to porous silica (5 pm),
- sample temperature: 4°,
- mobile phase: A. a buffer solution prepared by 

dissolving 6.8 g of monobasic potassium phosphate in 
1000 ml of water, adjusted to pH 7.0 with 45 per cent 
w/v solution of potassium hydroxide,

B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 250 nm,
- injection volume: 15 pl.

Time Mobile phase A Mobile phase
nmin.) (per cent v/v) (per cent v/v

0 60 40
8 30 70
12 30 70

12.1 60 40
16 60 40

'1,1,3,3-TetraethyltKiourea,

2Di ethylthiocarb am ic thioanhydride.

Name Relative 
retention time

Correction 
factor

Diethyldithiocarbamic acid 0.18 0.83
Tetraethylthiourea1 0.69 0.91
Sulfiram2 0.80 1.82

Disulfiram 1.0 —

Inject reference solution (b). The test is not valid unless the 
resolution between sulfiram and disulfiram is not less than 
8.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to diethyldithiocarbamic acid, 
tetraethylthiourea and sulfiram, each of, is not more than 0.2 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent), the area of 
any other secondary peak is not more than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent) and the sum of the areas of 
all the secondary peaks is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less 
than 0.1 times the area of the principal peakin the chromatogram 
obtained with reference solution (a) (0‘. 1 per cent).
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Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4,14).

NOTE — Prepare the solutions immediately before use.

n>20?2'

Category. Topical antipsoriatic.

Description. A yellow or orange-yellow, microcrystalli^ 
powder.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.1 g of Disulfiram in 70 ml ofethanol, 
with the aid of ultrasound with intermittent shaking for 30 
minutes, dilute to 100.0 ml with ethanol and filter. Dilute 2.0 ml 
of the solution to 100.0 ml with the mobile phase:

Reference solution. A 0.1 per cent w/v solution of disulfiram 
IPRS in ethanol. Dilute 2.0 ml of the solution to 100.0 ml with 
the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.0 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 3 0 volumes of a buffer solution 

prepared by dissolving 6.8 g of monobasic potassium 
phosphate in 1000 ml of water, adjusted to pH 7.0 with 
45 per cent w/v solution ofpotassium hydroxide and 70 
volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 250 nm,
- injection volume: 20 pl.

Run the chromatogram 1.5 times the retention time of disulfiram.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C10H20N2S4 in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Dithranol
Anthralin; Dioxyanthranol

OH O OH

C14H10O3 Mol. Wt.226.2

Dithranol is 1,8-dihydroxyanthrone. \

Dithranol contains not less than 98.5 per cent and not more 
than 101.0 per cent of Ci4Hi0O3, calculated on the dried basis.

identification

A. Determine by infrared absorption spectrophotometry (2 4 
Compare the spectrum with that obtained with dithranol Ipft$ 
or with the reference spectrum of dithranol.

B. When examined in the range 230 nm to 360 nm (2.4.7) a 
0.001 per cent w/v solution in chloroform shows absorption 
maxima at about 255 nm, 287 nm and 354 nm; absorbances at 
the maxima, about 0.55,0.5 and 0.45 respectively.

C. Melts at about 178° (2.4.21).

Tests

Dihydroxyanthracene. Dissolve 0.1 g in 5 ml of hot benzene; 
a clear yellow or orange solution is produced.

Dihydroxyanthraquinone. Dissolve 1 mg in a few drops of 
sulphuric acid; a clear orange solution with no trace of violet 
colour is produced.

Related substances. A. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.2 g of the substance under 
examination in 20 ml of dichloromethane, add 1.0 ml ofglacial 
acetic acid and dilute to 100.0 ml with hexane.

Reference solution. A solution containing 0.1 per cent w/v 
each of dithranol impurity A (anthrone'), dithranol impurity B 
(dantrori), dithranol impurity CIPRS (4,4’,5,5’-tetrahydroxy- 
9,9,-bianthracenyl-10,10’(9H,9’H)-dione IPRS) and 
dithranol IPRS in dichloromethane. To 1.0 ml of the solution, 
add 19.0 ml of dichloromethane and 1.0 ml of glacial acetic 
acid and dilute to 50.0 ml with hexane.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

silica (5 pm),
- mobile phase: a mixture of 1 volume of glacial acetic 

acid, 5 volumes of dichloromethane and 82 volumes of 
hexane,

- flow rate: 2 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 20 pl.

The elution order of the peaks is dithranol, dithranol impurity 
B, dithranol impurity A and dithranol impurity C.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to dithranol and dithranol 

impurity B is not less than 2.0.
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* t the reference solution and the test solution. Run the 
matogram 1 -5 times the retention time of dithranol impurity 

in chromatogram obtained with the test solution, the 
a of pea^ corresponding to dithranol impurities A, B and 

C isnOt more ^an ^ie area corresPondin§ Pea^ m 
the chromatogram obtained with the reference solution 
(I.Opercent),,

B Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of tetrahydrofuran and dilute to 25.0 ml 
with the mobile phase.

Reference solution. Dissolve 5 mg each of dithranol impurity 
p JPRS (1 -hydroxyanthracen-9(l 0H)-one IPRS) and 
dithranol IPRS in 5 ml of tetrahydrofuran and dilute to 
10.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
20.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 2.5 volumes of glacial acetic 

acid, 40 volumes of tetrahydrofuran and 60 volumes of 
water,

- flow rate: 0.9 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to dithranol impurity D and 
dithranol is not less than 2.5.

Inject the reference solution and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of peak corresponding to dithranol impurity D is not more 
than the area of the corresponding peak in the chromatogram 
obtained with the reference solution (2.5 per cent) and the 
sum of areas of all the secondary peaks of tests A and B is not 
more than 3.0 per cent.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Uss on drying (2.4.19). Notmore than 0.5 percent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.2 g in 50 ml of anhydrous pyridine. Titrate 
W!th 0.1 M tetrabutylammonium hydroxide, determining 

end-point potentiometrically (2.4.25). Carry out a blank 
titration.

' °f 0.1 M tetrabutylammonium hydroxide is equivalent to
°'02262gofC!4H10O3.

borage. Store protected from light.

DITHRANOL OINTMENT

Dithranol Ointment
Dithranol Ointment contains Dithranol, in fine powder, in a 
suitable base.

Dithranol Ointment contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of dithranol, 
CmHkjOj.

Usual strengths. 0.1 to 2 per cent w/w.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

B. Heat a quantity containing 0.5 mg of Dithranol with 5 ml of 
1 Msodium hydroxide on a water-bath with constant stirring; 
a pink colour is produced in the aqueous layer.

Tests

Dihydroxy anthracene. Dissolve a quantity containing 0.1g 
of Dithranol in 5 ml of hot benzene', a yellow or orange solution 
is produced.

Dihydroxy anthraquinone. Dissolve a quantity containing 
1 mg of Dithranol in a few drops of sulphuric acid', an orange 
solution with no trace of violet colour is produced.

Other tests. Comply with the tests stated under Ointments.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the ointment containing 
5 mg of Dithranol, disperse in 20 ml of dichloromethane, add 
1.0 ml of glacial acetic acid, dilute to 100.0 ml with hexane 
and filter.

Reference solution. Add 1.0 ml of glacial acetic acid to 
20.0 ml of a 0.025 per cent w/v solution of dithranol IPRS in 
dichloromethane and add sufficient hexane to produce 
100.0 ml.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

porous silica particles (5 pm),
- mobile phase: a mixture of 82 volumes of hexane, 

5 volumes of dichloromethane and 1 volume of glacial 
acetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 354 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of Ci4Hi0O3 in the ointment.

Storage. Store protected from light.
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Divalproex Sodium Reference solution (d). Dilute a volume of reference soluti 
(a) with the mobile phase to obtain a solution having011 
concentration of about 0.05 per cent w/v of valproic acid 3

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed wife 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 3.5 g of monobasic sodium 
phosphate monohydrate in 900 ml of water, adjusted to 
pH 3.5 with orthophosphoric acid and diluted to 
1000 ml with water and 50 volumes of acetonitrile

- flow rate: 1 ml per minute,
- spectrophotometer set at-215 nm, 
- injectionvolume:20pl.

(C16H31NaO4)n Mol. Wt.310.4

Divalproex Sodium is 2-Propyl-pentanoic acid sodium salt(2:l). 
Sodium hydrogen bis(2-propyl valerate) oligomer.

Category. Anticonvulsant.

Divalproex Sodium contains not less than 98.0 per cent and 
not more than 102.0 per cent of available valproic acid, C8H16O2.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the - spectrum with that obtained- with divalproex 
sodium IPRS or with the reference spectrum of divalproex 
sodium.

B. Ignite about 100 mg, the residue gives the reaction of sodium 
(2-3,1). .. •• .

Tests .

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Water (2.343). Not more than 1.0 per cent.

Assay. Determine by liquid chromatography (24.14)..

Test solution. Dissolve about 50 mg of the substance under 
examination in the mobile phase and dilute to 100 ml with the 
same solvent." "

Reference solution (a)., A 0.5 per cent w/v solution of valproic 
acid IPRS in the mobile phase.

Reference solution (b). A 0.05 per cent w/v solution of 
valproic acid impurity A IPRS (diallylacetic acid IPRS) in 
acetonitrile. ■-

Reference solution (c). Mix 10 ml of reference solution (a) and 
1 ml of reference solution (b) and dilute to 100 ml with the 
mobile phase to obtain a solution haying concentrations of 
0.05 per cent w/v of valproic acid and 0.0005 per cent w/v of 
valproic acid impurity A.

The relative retention time with reference to valproic acid for 
valproic acid impurity Ais about 0.69.

Inject reference solution (c).The test is not valid unless the 
resolution between the peaks due to valproic acid impurity A 
and valproic acid is not less than 5.0 and the tailing factor for 
valproic acid peak is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (d) and the test solution.

Calculate the content of available valproic acid, CSH1SO2 in the 
divalproex sodium taken by the formula:

100 (Cs / Ct/) (ryl rs) (310.41/144.21) (!4) 

in which Cs is the concentration, in mg per ml of valproic acid 
in the reference solution, Cu is the concentration of divalproex 
sodium in mg per ml in the test solution, rv and rs are the peak 
areas for valproic acid obtained from the test solution and the 
reference solution; 3104 and 144.2 are the molecular weights 
for divalproex sodium, repeating unit and valproic acid, 
respectively; and 2 is the number of moles of valproic acid per 
mole of divalproex sodium repeating unit.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Divalproex Gastro-resistant Tablets
Divalproex Tablets; Divalproex Sodium Gastro-resistant 
Tablets; Divalproex Sodium Tablets
Divalproex Gastro-resistant Tablets contain not less than 90-0 
per cent and not more than 110.0 per cent of the stated amount 
of valproic acid, C8H]6O2. They are niade gastro-resistant by 
enteric-coating or by other means.

Usual strengths. 125 mg; 250 mg; 500 mg.
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Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
pissolution (2.5.2).
A. Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid,
Speed and time: 50 rpm and 2 hours.

Withdraw the dissolution medium completely and transfer the 
tablets in 900 ml of phosphate buffer 7.5 for test B,

B. Apparatus No. 2 (Paddle),

Medium. 900 ml ofphosphate buffer 7.5,

Speed and time. 50 rpm and 1 hour.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, to obtain a 
solution of 0.012 per cent w/v in the dissolution medium.

Reference solution. A 0.012 per cent w/v solution of valproic 
acid IPRS in the dissolution medium.

NOTE—A volume of acetonitrile not exceeding 10 per cent 
may be used to dissolve.

Chromatographic system
- a stainless steel column: 15 cm x 3.9 mm packed with 

phenyl group bonded to porous silica (4 pm),
- mobile phase: a mixture of 35 volumes of citrate buffer, 

35 volumes of potassium phosphate buffer and 30 
volumes of acetonitrile, adjusted to pH 3.0 with 
orthophosphoric acid,

~ flow rate: 1.2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent, 

tnject the reference solution and the test solution.
Calculate the content of C8H|6O2 in the tablets.

Q- Not less than 80 per cent of the stated .amount of CgHl6O2.

Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14).

W solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 50 mg of valproic acid' disperse 
ln 100.0 ml of the mobile phase.

Reference solution. A 0.05 per cent w/v solution of valproic 
acid IPRS in the mobile phase.
Chromatographic system

- a stainless steel column 15 cm x 3.9 mm packed with 
phenyl group bonded to porous silica (4 pm),

- mobile phase: a mixture of 70 volumes of citrate buffer 
and 3 0 volumes of acetonitrile, adj usted to pH 3.0 with 
orthophosphoric acid,

- flow rate: 0.9 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Inject the' reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CSH16O2 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Divalproex Prolonged-release Tablets
Divalproex Sodium Prolonged-release Tablets; 
Divalproex Sustained-release Tablets; Divalproex 
Extended-release Tablets

Divalproex Prolonged-re lease Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same.

Divalproex Prolonged-release Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of valproic acid, C8H16O2.

Usual strengths. 125 mg;250 mg; 500 mg; 750 mg; 1000 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests •

Dissolution (2.5.2). Complies with the test stated under 
Tablets.

Related substances. Determine by gas chromatography 
(2:4.13).

Internal standard solution (a). A 0.01 per cent w/v solution 
of octanoic acid in dichloromethane.
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Internal standard solution (b). A 0.01 per cent w/v solution 
of octanoic acid in 0.1 M sodium hydroxide.

Test solution (a). Transfer a weighed quantity of powdered 
tablets containing 500 mg of Divalproex Sodium into a 250-ml 
separating funnel. Add 20 ml of water and shake to form slurry. 
Acidify with 2 Msulphuric acid until acidic to litmus. Extract 
thrice with 20 ml portion of dichloromethane. Collect the 
combined dichloromethane layers in separating funnel. Wash 
this layer with 15 ml water. Collect the dichloromethane layer. 
Wash the combined dichloromethane extract with 10 ml of 
water, shake with anhydrous sodium sulphate, filter and 
evaporate the filtrate to a volume of about 10 ml at a 
temperature not exceeding 30° using a rotary evaporator.

Test solution (b). Transfer a weighed quantity of powdered 
tablets containing 500 mg of Divalproex Sodium into a 250-ml 
separating funnel and 10 ml of internal standard solution (b) 
and shake to form slurry. Acidify with 2 M sulphuric acid 
until acidic to litmus. Extract thrice with 20-ml portion of 
dichloromethane. Collect the combined dichloromethane 
layers in separating funnel. Wash this layer with 15 ml water. 
Collect the dichloromethane layer. Wash the combined 
dichloromethane extract with 10 ml of water, shake with 
anhydrous sodium sulphate, filter and evaporate the filtrate 
to a volume of about 10 ml at a temperature not exceeding 30° 
using a rotary evaporator.

Chromatographic system
- a fused-silica column 30 m x 0.53 mm, packed with 

macrogol 20000 2-nitroterephthalate (0.5 pm),
- temperature:

column. 130° from 0 to 10 minutes, 130° to 190° at a 
constant rate of 3° per minute and hold at 190° for 
15 minutes,

- inlet port at 220° and detector at 220°,
- a flame ionization detector, 

flow rate: 6,33 ml per minute using nitrogen as carrier 
gas.

Inject 1 pl of internal standard solution (a) and test solution 
(b). The test is not valid unless the resolution between the 
peaks due to valproic acid and internal standard (octanoic 
acid) is not less than 3.0.

Inject 1 pl of internal standard solution (a), test solution (a) 
and (b). In the chromatogram obtained with test solution (b) 
and the sum of areas of all the secondary peaks is not more 
than 2.5 times the area of the peak due to internal standard 
(octanoic acid) (0.5 per cent) and the area of any secondary 
peak is not more than the area of the peak due to internal 
standard (octanoic acid) (0.2 per cent). Ignore any peak due to 
dichloromethane and any peak coming after retention time.3 0 
minutes.

Other tests. Comply with the tests stated under Tablets..

IP 2022

Assay. Determine by liquid chromatography (2.4,14).

Solvent mixture. Dissolve 0.5 g of citric acid monohydrate 
and 0.4 g of dibasic sodium phosphate in 1000 ml of 
adjusted to pH 2.0 with orthophosphoric.acid.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.25 g of valproic acid in 70 ml of 
methanol, with the aid of ultrasound for about 
1 hour,dilute to 100.0ml with methanol and filter. Dilute 4.0 ml 
of the solution to 10.0 ml with the solvent mixture.

Reference solution. A 0.25 per cent w/v solution of valproic 
acid IPRS in methanol. Dilute 4.0 ml of the solution to 10.0 ml 
with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

phenyl group bonded to porous silica (4 pm), 
mobile phase: a mixture of 11 volumes of methanols 
9 volumes of buffer solution prepared by dissolving 
0.5 g of citric acid monohydrate and 0.4 g of dibasic 
sodium phosphate in 1000.0 ml of water, adjusted to pH 
5.0 with orthophosphoric acid, 
flow rate: 0.7 ml per minute,

- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 percent.

Inject the reference solution and the test solution.

Calculate the content of valproic acid, CgHi6O2.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Dobutamine Hydrochloride

C18H23NO3,HC1 Mol. Wt. 337.9

Dobutamine Hydrochloride is (/?S)-4-[2-[[3-(4-hydroxyphenyl)- 
1 -methylpropyl] amino] ethyl]benzene-1,2-diol hydrochloride.

Dobutamine Hydrochloride.contains not less than 98.5 per 
cent and not more than 101.0 per cent of ClsH23NO3,HCh 

calculated on the dried basis.

Category. Vasopressor.
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pesCi-jpti°n . A white or almost white, crystalline powder.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dobutamine 
/(drochloride IPRS or with the reference spectrum of

B It gives reaction (A) of chlorides (2.3.1), using a mixture of 
equal volumes of methanol and water.

Tests
Acidity or alkalinity. Dissolve 0.1 g in water with gentle heating 
and dilute to 10 ml with water. Add 0.1 ml of methyl red solution 
and 0.2 ml of 0.01M sodium hydroxide, the solution is yellow. 
Add 0.4 ml of 0.01 M hydrochloric acid, the solution is red.
Absorbance (2.4.7). Not more than 0.04 at 480 nm, determined 
in a 2 per cent w/v solution in a mixture of equal volumes of 
methanol and water, measure immediately.
Related substances. Determine by liquid chromatography 
(2.4.14).
Solvent mixture. 35 volumes ofmobile phase B and 65 volumes 
of mobile phase A.

Test solution. Dissolve 0.1 g of the substance under 
examination in the solvent mixture and dilute to 20.0 ml with 
the solvent mixture.
Reference solution (a). Dilute 4.0 ml of the'test solution to 
100.0 ml with a 0.005 per cent w/v solution of anisaldehyde in 
the solvent mixture. Further dilute 1.0 ml of the solution to 10.0 
ml with the solvent mixture.
Reference solution (b). Dilute 5.0 ml of the test solution to 
100.0 ml with the solvent mixture. Further dilute 1.0 ml of the 
solutionto 10.0 ml with the solvent mixture.
Chromatographic system

- - a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: A. dissolve 2.6 g of sodium octane 
sulphonate in 1000 ml of water, add 3 ml of triethylamine, 
adjusted to pH 2.5 with orthophosphoric acid,

B. a mixture of 18 volumes of acetonitrile 
and 82 volumes of methanol,

~ a gradient programme using the conditions given below, 
- flowrate: 1 ml per minute, .
’ spectrophotometer set at 280 nm,
~ injection volume: 20 al.

Time Mobile phase A Mobile phase B
(in min.) (per cent, v/v) ; (per cent v/v)

0 65 35
5 65 ■ 35
20 20 80
25 20 80

'dopamine,

-4-(4-hydroxyphenyl)butan-2-one,

3(2JfS)-Ar-[2-(3,4-dimethoxyphenyl)ethyl]-4-(4-methoxyphenyl) 
butan-2-amine. '

Name Relative 
retention time

Correction 
factor

Dobutamine impurity A1 0.3 1.4
Dobutamine impurity B2 0.5 1.4
Dobutamine (Retention time: 
about 12 minutes) 1.0 —

Dobutamine impurity C3 1.4 —

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to dobutamine and 
anisaldehyde is not less than 4.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to dobutamine impurities A, B and C is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.5 per cent), the area of any other 
secondary peak is not more than 0.2 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent). Ignore any peak with an area less than 0.1 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°;

Assay. Dissolve 0.25 g in 10 ml of anhydrousformic acid. Add 
50 ml of acetic anhydride. Titrate with 0.1Mperchloric acid, 
determining the end-point potentiometrically (2.4.25).

1 ml of 0.1 Mperchloric acid is equivalent to 0.03379 g of 
C18H24C1NO3.

Storage. Store protected from light.

Dobutamine Injection
Dobutamine Intravenous Infusion
Dobutamine Injection is a sterile solution containing 
Dobutamine Hydrochloride. It is; supplied as a ready-to-use 
solution or it is prepared by diluting either Sterile Dobutamine 
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Concentrate or Dobutamine Hydrochloride for Injection with 
a suitable diluent in accordance with the manufacturer’s 
instructions.
The injection complies with the requirements stated under 
Parenteral Preparations and with the following 
requirements.

Bacterial endotoxins (2.2.3). Not more than 10 Endotoxin Units 
per ml of a 1 per cent w/v solution of Dobutamine in water for 
injections.

Storage. Dobutamine Injection prepared from Sterile 
Dobutamine Concentrate or from Dobutamine Hydrochloride 
for Injection should be used immediately after preparation 
but, in any case, within the period recommended by the 
manufacturer when prepared and stored strictly in accordance 
with the manufacturer’s instructions.

When supplied as ready to use solution, the inj ection complies 
with the following requirements

Dobutamine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
dobutamine, Ci8H33NO3.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution, corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Related substances. Determine by liquid chromatography 
(2.4.14) as described under test for Related substances for 
Sterile Dobutamine Concentrate using the following 
modifications.

Test solution. Dilute a volume of injection with the solvent 
mixture to obtain a solution of 0.05 per cent w/v of dobutamine.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Assay for Sterile dobutamine Concentrate 
with the following modifications.

Test solution. Dilute a volume of injection with the mobile 
phase to obtain a solution of 0.05 per cent w/v of dobutamine.

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of dobutamine.

Sterile Dobutamine Concentrate

Sterile Dobutamine Concentrate is a sterile solution of 
Dobutamine Hydrochloride in Water for Injections. . ,

Sterile Dobutamine Concentrate contains not less .than 95.0 
per cent and not more than 105.0 per cent of the stated amount 
of dobutamine, C18H23NO3. ;

IP 2022

The concentrate complies with the requirements fOr 
Concentrates for Injections or Injections stated under 
Parenteral Preparations and with the following 
requirements. .

Description. A colourless or pale yellow solution.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

pH (2.4.24). 2.5 to 4.0, determined in the concentrate diluted, if 
necessary with water to obtain a solution containing 1.25 per 
cent w/v of dobutamine.

Appearance of solution. A solution of concentrate containing 
1.25 per cent w/v of dobutamine in water is not more opalescent 
than opalescence solution (OS2) (2.4.1).

Light absorption. The absorbance of a concentrate containing 
1.25 per cent w/v of dobutamine in water at 400 nm (2.4.7) is 
not more than 0.2.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B.

Test solution. Dilute a volume of concentrate to obtain a 
solution of 0.5 per cent w/v of dobutamine with the solvent 
mixture.

Reference solution (a). Dilute 4.0 ml of the test solution to 
100.0 ml with a 0.005 per cent w/v solution of anisaldehyde in 
the solvent mixture. Further dilute 1.0 ml of the solution to 10.0 
ml with the solvent mixture.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cmx'4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5pm), -

- mobile phase: A. dissolve 2.6 g of sodium octane­
sulphonate in 1000 ml of water, add 3 ml of triethylamine, 
adjusted to pH 2.5 with orthophosphoric acid,

B. a mixture of18 volumes of acetonitrite 
and 82 volumes of methanol^

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.
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Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 65 35

5 65 35

20 20 80
r 25 20 80

28 65 35

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to dobutamine hydrochloride 
and anisaldehyde is not less than 4.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent) and the sum of the areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent). Ignore any peak with an area less than 0.05 
times the area of the principal/peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of concentrate with the mobile 
phase to obtain a solution.containing 0.05 per cent w/v of 
dobutamine.

Reference solution (a). A 0.06 per cent w/v solution of 
dobutamine hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 0.06 per cent w/ 
v ofdobutamine hydrochloride IPRS and'0.03 per cent w/v of 
4-(4- hydroxyphenyl)butan-2-one in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

end-capped octadecylsilane bonded to porous silica (5 
pm) (Such as Supelcosil LC-18-DB),

- mobile phase: a mixture of 14 volumes of methanol, 28 
volumes of acetonitrile, 58 volumes of a solution 
prepared by dissolving 3.38 g of sodium octane 
sulphonate in 1000 ml of water adding 3 ml of 
triethyldmine, adjusted to pH 2.5 with orthophosphoric 
acid,

~ flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm.
” injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless, the 
resolution between the peaks due to dobutamine hydrochloride 

4-(4- hydroxyphenyl)butan-2-one is not less than 1.5.

Inject reference solution (a) and the test solution.

Calculate the content of CigH23NO3 in the concentrate.

Labelling. The label states the quantity of active ingredients 
in terms of the equivalent amount of dobutamine.

Dobutamine Hydrochloride for Injection

Dobutamine Hydrochloride for Injection is a sterile material 
consisting of Dobutamine Hydrochloride with or without 
excipients. It is supplied in a sealed container.

Dobutamine Hydrochloride for Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of dobutamine, C18H23NO3.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powdersfor Injection) and with thefollowing requirements.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
pH (2.4.24). 2.5 to 4.5, determined in a solution of injection 
containing 2.5 per cent w/v of dobutamine in water.

Appearance of solution. A solution of injection containing 2.5 
per cent w/v of dobutamine in water is not more opalescent 
than opalescence solution(OS2) (2.4.1).
Light absorption. The absorbance of a solution containing 
2.5 per cent w/v of dobutamine in water at 480 nm (2.4.7) is not 
more than 0.065. ,
Related substances. Determine by liquid chromatography 
(2.4.14) as described under test for Related substances for 
Sterile Dobutamine Concentrate using the following 
modifications.
Test solution. Dissolve a quantity of the contents of the sealed 
container with the solvent mixture to obtain a solution 
containing 0.5 per cent w/v of dobutamine.
Water (2.3.43). Not more than 2.0 per cent (NOTE —Use the 
contents of a.single container and add 7 g of salicylic acid 
and 20 ml of formamide before the determination').

Bacterial endotoxins (2.2.3). Not more than 5.56 Endotoxin 
Units per mg of dobutamine.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Assay for Sterile Dobutamine Concentrate 
using the following modifications.
Test solution. Dissolve sufficient of the mixed contents of 10 
containers in the mobile phase to obtain a solution containing 
0.05 per cent w/y of Dobutamine.
Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of dobutamine.
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Docetaxel Anhydrous

C43H53NO14 Mol. Wt. 807.9

Docetaxel Anhydrous is 1 p ,7 p, 1 Op -tr ihydroxy-9-oxo- 
5p,20-epoxytax-l l-ene-2a,4a,13a-triyl 4-acetate 2-benzoate 
13- {(2R,3S)-3-[(/eri-butoxycarbonyl)amino]-2-hydroxy 
-3-phenylpropanoate}.

Docetaxel Anhydrous contains not less than 97.5 per cent 
and not more than 102.0 per cent of C43H53NOi4, Calculated on 
the anhydrous basis.

Description. A white or almost white, crystalline, hygroscopic 
powder.

Identification

A. Specific optical rotation (2.4.22). Complies the test.

B. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with docetaxel 
anhydrous IPRS or with the reference spectrum of docetaxel 
anhydrous.

Tests
Appearance of solution. A 5.0 per cent w/v solution in ethanol 
is not more opalescent than reference suspension II (2.4.1) 
and not more intensely coloured than reference solution BS5 
(2.4.1). •• -

Specific optical rotaion (2.4.22). -41.5° to - 38.5°, determined 
in 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A 0.05 volume of acetic acid, 50 volumes of 
acetonitrile and 50 volumes of water. . .

Test solution. Dissolve 50 mg of the substance under 
examination in 2.5 ml of ethanal and dilute to 50.0 ml with the 
solvent mixture. ......I.

Reference solution (a). Dissolve 50 mg of docetaxel 
trihydrate IPRS in 2.5 ml of ethanol and dilute to 50.0 ml with 
the solvent mixture. : ; ;

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
to 10.0 ml with the solvent mixture.

Reference solution (c). Dissolve 5 mg of docetaxel impurity 
E IPRS in 2.5 ml of ethanol and dilute to 50.0 ml with the 
solvent mixture. Dilute l.Omlofthe solution to 100.0ml with 
the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 gm),
- column temperature. 45°,
- mobile phase: A. water,

B. acetonitrile,
- a gradient programme using the conditions given below 
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 232 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 72' 28
9 ■ 72 28

39 28 72
42 72 28.

• lI0-desacetyl-baccatin III, ; , 
22-O-desbenzoyl-2-t?-tiglyldocetaxel, .
’10-dcoxy-i()-oxodocclaxel,

■47-epi-docetaxel. : '

Name Relative 
retention time

Correction 
factor

Docetaxel impurity E1 0.2 . ,— .

Docetaxel impurity A2 0.97 1.6
Docetaxel (Retention time 
is about 27 minutes) . . 1.0 —

Docetaxel impurity B3 1.0,8' —

Docetaxel impurity C4 1.13 —

Inject reference solution (b), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to docetaxel impurity B is not more than 3 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent), the area of any peak due 
to docetaxel impurity A is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent), the area of any peak due to docetaxel 
impurity C is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.15 per cent); the area of any peak due to docetaxe 
impurity E is not more.than 1.5. times the, area of corresponding 
peak in the chromatogram obtained with reference solution 
(c) (0.15 per cent), the area of any other secondary peak isnOt 
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more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent) and the sum 
of areas of all the secondary peaks is not more than 8 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.8 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).
Heavy metals (2.3.13). Dissolve 1.0 g in 20 ml of a mixture of 15 
volumes of water and 85 volumes of dimethylformamide. 
12 ml of the solution complies-with the limit test for heavy 
petals, method D (20 ppm), using 10 ml of lead standard 
solution (1 ppm Pb). .

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 1.5 per cent, determined on 
0.2 g..
Assay. Determine by liquid chromatography (2.4.14) as 
described under test for Related substances with the following 
modification.

Inject reference solution (a) and the test solution.

Calculate the content of C43H53NO14.

If intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins.

Bacterial endotoxins (2.2.3). Not more than 0.3 Endotoxin Unit 
per mg of docetaxel

Storage. Store protected from light and moisture.

Docetaxel Trihydrate

C«H53NOl4,3H2O Mol. Wt. 861.9

Docetaxel Trihydrate is AMebenzbyl-7V-(tert-butoxycarbbnyl)- 
10-deacetyltaxol trihydrate.

Docetaxel Trihydrate contains not less than 98.0 per cent and 
not more than 102.0 per cent of C43H53NOK calculated on the 
anhydrous basis.

Category. Anticancer.

Description. A white to off-white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with docetaxel 
trihydrate IPRS or with the reference spectrum of docetaxel 
trihydrate.

B. In the Assay, the retention time of principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution.

Tests

Specific optical rotation (2.4.22). -41.5° to - 38.5°, determined 
in 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 0.05 volume of acetic acid, 50 volumes of 
acetonitrile and 50 volumes of water:

Test solution. Dissolve 50 mg of the substance under 
examination in 2.5 ml of ethanol and dilute to 50.0 ml with the 
solvent mixture.

Reference solution (a). Dissolve 50 mg of docetaxel 
trihydrate IPRS in 2.5 ml of ethanol and dilute to 50.0 ml with 
the solvent mixture.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
to 10.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15: cm x 4.6 mm, packed with 

octadecylsilane bonded to porous.silica (3.5 pm),
- column temperature: 45°,
- mobile phase: A. water,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 232 nm,:
- injection volume: 10 pl. 1

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 li" 28

9 72 . 28

39 28. 72

42 72 28
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'2-O-desbenzoyl-2-C>-tiglyldocetaxel, 
210-deoxy-10-oxodocetaxel, m 
37-epi-docetaxel,

44-(?jt?/-6-oxodocetaxel.

Name Relative 
retention time

Correction 
factor

Docetaxel impurityA1 0.97 1.6

Docetaxel (Retention time
is about 27 minutes) 1.0 —

Docetaxel impurity B2 1.08
Docetaxel impurity C3 . 1.13 —
Docetaxel impurity D4 1.18 — .

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to docetaxel impurity Ais not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent), the area of any peak due 
to docetaxel impurity B and docetaxel impurity C is not more 
than 3 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent), the area of 
any peak due to docetaxel impurity D is not more than, twice 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.2 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.1- 
per cent) and the sum of the areas of all the secondary peaks 
is not more than 10 times.'the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Heavy metals (2.3:13). 1.0 g of complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). 5.0 per cent to 7.0 per cent, determined on 
0.1 g.

Assay. Determine by,liquid chromatography (2.4.14), as 
described under Related substances with, the following 
modification.

Inject reference solution (a) and the test solution.

Calculate the content of C43HS3NOi4.

Docetaxel Trihydarte intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.3 Endotoxin Unit 
per mg of docetaxel.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 8°.

Docetaxel Injection
The injection is constituted by dissolving the contents of the 
sealed container in accordance with the manufacturer’s 
instructions, immediately before use.-

The constituted solution complies with the'requirements for 
clarity of solution and particulate matter stated under 
Parenteral Preparations (Infusions).

Storage. The constituted solution should be used immediately 
after preparation but,, in any case, within the period 
recommended by the manufacturer.

Usual strengths. 20 mg; 80 mg; 120 mg.

Docetaxel Concentrate

Docetaxel Concentrate is a sterile solution of Docetaxel in a 
suitable vehicle.

The concentrate complies withthe requirements stated under 
Parenteral Preparations (Concentrated solutions for 
injections) and with the following requirements.

Docetaxel Concentrate contains not less than 90.6 per cent 
and not more than 110.0 per cent of the stated amount of 
docetaxel, C43H53NO14.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances; Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 100 volumes of acetonitrile, 0.1 volume of 
acetic acid and 100 volumes of water.

Test solution. ■ .

For the injection labeled as one-vial formulation —? Dilute a 
portion of the injection to obtain absolution containing 0.02 
per cent w/v of docetaxel (anhydrous) in the solvent mixture. 

For the. inj.ectionjabeledas two-vialformulation — Dissolve 
the content of the vial in an amount of alcohol equivalent to
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- o percent °1' t’ie f|na' volume and dilute with the solvent 
mixture to obtain a solution containing 0.02 per cent w/v of 
docetaxel (anhydrous) in the solvent mixture.

Reference solution (a). A 0.02 per cent w/v solution of 
docetaxel IPRS prepared by dissolving in ethanol (95 per 
c&jt) and diluting with the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml withthe solvent mixture. Further dilute 1.0 ml to 
10.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 pm),
- columntemperature: 45°,
- sample temperature: 10°,
- mobile phase: A. water.

B. acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 232 nm,
- injection volume: 20 pl

T(2a/f, 45, 4a5, 61?, 9S, 1 15,125,12a5,12b5 )-l,2a,3,4,4a,6,9,10,11,12, 
12a,12b-dodecahydro-4,6,9,l 1,12,12b-hexahydroxy-4aj8,13,13- 
tetramethyl-7,11 -meth ano-5H -cyclodeca[3,4]benz[l ,2-b]oxet-5-one 
2b-acetate, 12-benzoate, -

Time 
. (in min.) 

0

9
39

39.1- 
49 ■;

49.1
60

Mobile phase A 
(per cent v/v)

72

.72 - .

28. . .

0

' 0
72

72:

Mobile phase B 
(per cent v/v) 

28.

28
72 . : .

100

100

. 28..
28 -

Name Relative Correction
retention time factor

10-deacetyl baccatin1 0.27 . 0.67
2-debenzoxyl 2-pentehoyl
docetaxel2 0.97 —
docetaxel 1.0 —■

crotonaldehyde analog3 1:05
6-oxodocetaxel4 * 1.08
4-epidoceiaxcl3 1.13 ’ —

4-epi-6-oxodocetaxel6 1.18 _

2(2a7?, 45, 4aS, 65, 95, 115, 125, I2a5,I2b5)-l,2a,3,4,4a,6,9,I0,ll,
2J2a,12b-dodecahydro-4,6,9,l 1,12,12b-hexahydroxy-4a, 8,13,13-

letramethyl-7,l 1-methane-5/7 -cyclodeca[3,4]benz[l,2-b]oxet-5-one
b-acetate, 12-[(£)-2-methyIbut-2-enoate], 9-ester with (25 ,35 )4V-

DOCETAXEL INJECTION

tert-butoxycarbonyl-3-phenylisoserine. The alternative chemical name 
is 5p, 20-epoxy-l,7[J,10p-trihydroxy-9-oxotax-ll-ene-2a,4,13a- 
triyI-4-acetate-13[(2R,3S)-3-[[(l,l-dimethylethoxy)carbonyl]amino]-  
2-hydroxy-3-phenyIpropanoate]-2-[(2E)-2-methyIbut-2-enoate]. It is 
a process impurity for identification only. It is controlled in the API. It 
is not reported in the formulations and should not be included in the 
Total impurities,

3(15, 25, 35, 95, £’)-3-[(5,£)-2-acetoxy-l-hydroxy-5-oxopent-3-en- 
2-yl]-l,5,9-trihydroxy-4,8,ll,ll-tetramethyl-6- 
oxobicyclo[5.3.1]undeca-4,7-dien-2-yl benzoate, 9-ester with (25, 35)- 
N-tert-butoxycarbonyl-3-phenylisoserine,

4(2a5, 45, 4a5, 95, 115, 125, 12a5, 12b5)-1,2a,3,4,4a,6,9,10,11,12, 
12a, 12b-dodecahydro-4, 9,11,12,12b-pentahydroxy-4a,8,13,13- 
tetramethyl-7,1 l-methano-5.ff -cyclodeca[3,4]benz[l,2-b]oxet-5,6- 
dione 12b-acetate, 12-benzoate, 9-ester with (25, 35)-N-tert- 
butoxycarbonyl-3-phenylisoserine. The alternative chemical name is 
5£, 20-epoxy-1,7p,dihydroxy-9,10-dioxotax-11 -ene-2a,4,13a-triyl- 
4-acetate-2-benzoate-13[(2R.,3S)-3-[[(l,l- 
dimethylethoxy)carbonyl]amino]-2-hydroxy-3-phenylpropanoate], 

5(2a5, 45, 4a5, 65, 95, 115, 125, 12a5, I2b5)- 1,2a,3,4,4a,6,9,10,11,12, 
12a,12b-dodecahydro-4,6,9,11,12,12b-hexahydroxy-4a,8,13,13- 
tetramethyl-7,1 l-methano-5J7 -cyclodeca[3,4]benz(l,2-b]oxet-5-one 
12b-acetate, 12-benzoate, 9-ester with (25, 35)-N-tert-butoxycarbonyl- 
3-phenylisoserine. The alternative chemical name is 5p, 20-epoxy-l, 
7a, 10p-trihydroxy-9-oxotax-l l-ene-2ct, 4, 13a-triyl-4-acetate-2- 
benzoate-13 [(2R,3S)-3-[[(l, 1 -dimethylethoxy)carbonyl]aniino]-2- 
hydroxy-3-phenylpropanoate],

6(2a5, 45, 4a5, 95, 115, 125, 12a5, 12b5)-l,2a,3,4,4a,6,9,10,11,12, 
12 a, 12b-dodecahydro-4, 9,1 l,12,12b-pentahydroxy-4a,8,13,13- 
tetramethyI-7,11-methano-5/7 -cyclodeca[3,4]benz[l,2-b]oxet-5,6- 
dione 12b-acetate, 12-benzoate, 9-ester with (25, 35)-7V-tert- 
butoxycarbonyl-3-phenylisoserine. The alternative chemical name is 
5p, 20-epoxy-l,7a-dihydroxy-9,10-dioxotax-ll-ene-2a,4,13a-triyl- 
4-acetate-2-benzoate-13[(2R,3S)-3-[[(l,l-dimethylethoxy)carbonyl] 
amino]-2-hydroxy-3-phenyipropanoate]..

Inject reference solution (a) and (b). The test is not valid unless 
the signal to noise ratio is not less than 10 for reference solution 
(b), and relative standard deviation for replicate injections is 
not more than 1.0 per cent for reference solution (a).

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak due to 10-deacetyl baccatin is not more than 3 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent), the area of any peak due 
to crotonaldehyde analog is not more than 13 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (1.3 per cent), the area of any peak due to 6- 
oxodocetaxel is not more than 15 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.5 per cent), the area of any peak due to 4-epidocetaxel is 
not more than 10 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent), the area of any peak due to 4-epi-6-oxodocetaxel is not 
more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent), the area of any other secondary peak is not more than 2 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent) and the sum 
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of the areas of all the secondary peaks is not more than 35 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (3.5 per cent). Ignore any 
peak with an area less than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent) and any peak with a relative retention time less than 0.2 
or more than 1.3.

Bacterial endotoxins (2.2.3). Not more than 1.94 Endotoxin 
Units per mg of docetaxel (anhydrous).

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances using following 
modifications.

NOTE—Use the solution within 24 hours when stored at 
25°.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C43H53NOi4 in the injection.

Storage. Preserve in single-dose or multiple-dose containers, 
preferably of Type I glass. Store at a temperature not exceeding 
25°.

Labelling. The label states (1) The strength in terms of the 
equivalent amount of Docetaxel anhydrous; (2) Indicate 
whether it is a one-vial formulation or two-vial formulation 
(Injection concentrate and diluent), and also label it to indicate 
that it is to be diluted with a suitable parenteral vehicle before 
intravenous infusion.

Docusate Sodium
Dioctyl Sodium Sulphosuccinate.

C2oH37Na07S Mol. Wt. .444.6

Docusate Sodium is sodium 1,4-bis[(2-ethylhexyl)oxy]- 
1,4-dioxobutane-2-sulphonate.

Docusate Sodium contains not less than 98.0,per cent and not 
more than 101.0 per cent of C2oH37Na07S, calculated on the 
anhydrous basis.

Category. Emollient laxative or purgative.

Description. White or almost white, waxy masses or flakes 
hygroscopic. ’

Identification

A. Determine by infrared absorption spectrophotometry (2 4 $ 
Compare the spectrum with that obtained with docusate sodium 
IPRS or with the reference spectrum of docusate sodium

B. Ignite 0.75 g in the presence of dilute sulphuric acid, until 
an almost white residue is obtained. Cool and add 5 ml of 
water, filter. 2 ml of the filtrate gives reaction (A) of sodium 
salts(2.3.1). ,

Tests
Alkalinity. Dissolve 1.0 g in 100 ml of a mixture of equal 
volumes of methanol and water, previously neutralised to 
methyl red solution. Add 0.1 ml of methyl red solution. Not 
more than 0.2 ml of 0.1 M hydrochloric acid is required to 
change the colour of the indicator to red.

Related non-ionic substances. Determine by gas 
chromatography (2.3.13).

Internal standard solution. Dissolve 10 mg of methyl behenate 
in 50 ml of hexane.

Test solution (a). Dissolve 0.1 g of the substance under 
examination in 2.0 ml of the internal standard solution and 
dilute to 5.0 ml with hexane. Pass the solution, at a rate of 
about 1.5 ml per minute, through a column 10 mm in internal 
diameter, packed with 5 g of basic aluminium oxide and 
previously washed with 25 ml of hexane. Elute with 5 ml of 
hexane and discard the eluate. Elute with 20 ml of a mixture of 
equal volumes of ether and hexane. Evaporate the eluate to 
dryness and dissolve the residue in 2.0 ml of hexane.

Test solution (b). Prepare as described for test solution (a) 
but dissolving 0.1 g of the substance under examination in 
5.0 ml of hexane and using a new column.

Reference solution. Dilute 2.0 ml of the internal standard 
solution to 5.0 ml with hexane.

Chromatographic system
- a glass column 2 m x 2 mm, packed with, silanised 

diatomaceous earth for gas chromatography (150 pm to 
180 pm) impregnated with 3 per cent m/m of polywelhyl- 
phenylsiloxane,

- temperature: ,.
column 230°,
inlet port and detector at 280°,

- flow rate: 3 0 ml per minute, using nitrogen as the carrier 
■ gas.' ■ -

Inject 1 pl.of test solution (a), (b) and the reference solution- 
There is no peak with the same retention time as the interna
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dard in the chromatogram obtained with test solution (b). 
f he area of any , impurity peak is not more than the area of the 
eak due to the internal standard (0.4 per cent).

Chlorides (2.3.12). Dissolve 5.0 g in 50 ml of alcohol (50 per 
cent v/v) and add 0.1 ml of potassium dichromate solution. 
Mot more than 0.5 ml of 0.1 M silver nitrate is required to 
change the colour of the indicator from yellow to orange 
(350 ppm).

Sodium sulphate. Not more than 2 per cent.

dissolve 0.25 g in 40 ml of a mixture of 20 volumes of water 
and 80 volumes of 2-propanol. Adjust to pH between 2.5 and 
4 0 usingperc/tZorzc acid solution. Add 0.4 ml oi naphtharson 
solution and 0.1ml of 0.0125 per cent w/v solution of methylene 
blue. Not more than 1.5 ml of0.025 M barium perchlorate is 
required to change the colour of the indicator from yellowish- 
green to yellowish-pink.

Heavy metals (2.3.13). Dissolve 4.0 g in 20 ml of ethanol (80 
per cent v/v). 12 ml of the solution complies with the limit test 
for heavy metals, Method D (10 ppm ), using 10 ml of lead 
standard solution (2 ppm Pb).

Water (2.3.43). Not more than 3.0 per cent, determined on 
0.25 g.

Assay. Dissolve 1.0 g in 25.0 ml of 0.5 M alcoholic potassium 
hydroxide and heat on a water-bath under reflux for 45 minutes. 
Cool, add 0.25 ml ofphenolphthalein solution and titrate with 
0.5 Mhydrochloric acid until the red colour disappears. Carry 
out a blank titration.

1 ml of 0.5 Mhydrochloric acid is equivalent to 0.1112 g of 
C:0H57NaO-S. ' '

Storage. Store protected from moisture.

Docusate Tablets
Docusate SodiumTablets

Docusate Tablets contain not less than 90.0 per cent and not 
wore than 110.0 per cent of the stated amount of docusate 
sodium, C20H-;7NaO7S.

Usual strength. 100 mg.

Identification
Extract the powder of the tablets with solvent hexane, filter, 
and evaporate the filtrate on a water-bath. Determine by 
infrared absorption spectrophotometry (2.4.6) oh the residue. 
Compare the spectrum with that obtained with docusate 
sodium IRRS or with the reference spectrum of docusate 
sodium.

Tests
Disintegration (2.5.1). Not more than 60 minutes.

Other tests. Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4.14).
Test solution. Disperse 10 tablets with 200 ml of ethanol 
(95 per cent) and 300 ml of water, shake by mechanical means 
for about 90 minutes and dilute to 1000 ml with water, filter.

Reference solution (a). Dissolve a weighed quantity of 
docusate sodium IPRS in ethanol (95 per cent) and dilute 
with water to obtain a solution having a concentration of 0.1 
per cent w/v of Docusate Sodium.

Reference solution (b). Dissolve about 15 mg of 
methylparaben in 100 ml of water. To 0.1 ml of the solution, 
add 10 ml of reference solution (a).
Chromatographic system . .

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 40°,
- mobile phase: a mixture of 50 volumes of 7 mM 

ammonium acetate and 50 volumes of acetonitrile,
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm, 

injection volume: 40 pl.

The relative retention time with reference to docusate for 
methylparaben is about 0.74.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to methylparaben and 
docusate is not less than 2.0, the tailing factor is not more 
than 2.5 and the relative standard deviation for replicate 
injections is not more than 1.8 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C2oH37Na07S in the tablets.

Storage. Store protected from moisture.

Dolutegravir Sodium

C2oH18F2N3Na05 Mol. Wt. 441.4

Dolutegravir Sodium is sodium (47?,12aS)-9-[(2,4- 
difluorobenzyl)carbamoyl]-4-methyl-6,8-dioxo-3,4,6,8,12,12a-
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hexahydro-27/-pyrido[l ’,2 ’ :4,5]pyrazino[2,1 -b] [ 1,3]oxazin-7- 
olate.

Dolutegravir Sodium contains not less than 98,0 per cent and 
not more than 102. 0 per cent of C2QHi8F2N3NaO5, calculated 
on the anhydrous basis.

Category. Antiretroviral.

Description. A white to light yellow powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dolutegravir 
sodium IPRS or with the reference spectrum of dolutegravir 
sodium.

B; In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. Ignite 0.1 g of substance under examination and dilute to 
2.0 ml with water. The solution gives reaction (A) of sodium 
(2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14). '

Solvent mixture. Equal volumes of water and acetonitrile.

Test solution,;V)^oXNQ 25: mg of the substance.under 
examination in the solvent mixture and dilutetp.5,0.0 ml with 
the solvent mixture.

Reference solution. A 0.05 per cent w/v solution of 
dolutegravir sodium IPRS in the solvent mixture: Dilute 1.0 ml 
of the solution to 100.0 ml with the solvent mixture. Further, 
dilute 1.0 ml of the solution to 10.0 ml with the solvent 
mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl group bonded to porous silica (5 pm) (Such as 
Kinetex Biphenyl),

- column temperature: 35°,
- mobile phase: A. a 0.1 per cent v/v solution of 

orthophosphoric acid,
B. a mixture of 50 volumes of water, 40 

volumes , of acetonitrile and 10 volumes of tertiary 
butanol,

- a gradient programme using the conditions given 
below,

- flowrate: 1 ml per minute,
- - spectrophotometer set at 254 nm, ■.

- injection volume: 10 pl. . < ; I
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1N-(2,4-difluorobenzyl)-9-hydroxy-2-[(22?)-4-hydroxybutan-2-yl]-lj8- 
dioxo-1,8-dihydro-2//'-pyrido[l,2-a]pyrazine-7-carboxamide,

Time Mobile phase A
(in min.) (per cent v/v)

lp 2022

Mobile phase B 
(per cent v/v)

1 
j
I

0 50 50 £
5 50 50

20 40 60
40 40 60
41 50 50
50 50 50

Name Relative Correction 
retention time factor

Hydroxy impurity’ 0.54
---- —

Methyl dolutegravir2 0.76 1.39
2-fluoro impurity3 0.89 . —

4-fluoro impurity4 0.92

Dolutegravir sodium 1.0
Isomer-15+ isomer-26 1.05 —

2(4J?, 12aS)-N-(2}4-difluorobenzyl)-:7-methoxy-4-methyl-6,8-dioxQ. 
3,4,6,8,12,12a-hexahydro-2H-pyrido[ 1 ’,2’,:4,5]pyrazino[2,l- 
b] [ 1,3] oxazine-9-carboxamide , or (4J?, 12aS)-N-(2,4-di fluorobenzyl)-?. 
methoxy-4-methyl-6,8-dioxor3,4,6,8,12,12a.-hexahydro-2//- 
[l,3]oxazino[3,2-d]pyrido[l,2-a]pyrazine-9-carboxamide,

3(42?, 12a5)-V-(2-flu.orobenzyI)-7rhydroxy-4-methyl-6,8-dioxo- 
3,4,6,8,12,12a-hexahydro-2JfA-pyrido[l 2’;4,5]pyrazine[2,1- 
b][l,3]oxazine-9-carboxamide or 2- fluorobenzyl impurity,

4(47i,12aS)-N-(4-fluorobeiizyl)-7-hydroxy-4-methyE-6,8-dioxo- 
3,4,6,8,12,1 2a-hcxahydro-27/-pyrido[ 1 ’,2’ :4,5]pyrazino[2,l- 
b][l,3]oxazine-9-carboxamide or Desfluoro impurity, 
5sodium (4S,12aS)-9-[(2,4-difluorobenzyI) carbamoyl]-4-methyl-6,8- 
dioxo-3,4,6,8,12,12a-hexahydro-2ff-p.yrido[T,2’:4,5]pyrazino[2,L 
b][ 1,3] oxazin-7-olate,
s(47f, 12aj?)-2V-[(2,4-difluorobenzyI) -7-hydroxy-4-methyl-6,8-dioxo- 
3,4,6,8,12,12a-hexahydro-27J-pyrido[l ’,2’,:4,5]pyrazino[2,l-
b][l,3]oxazine-9-carboxamide.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not. more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to hydroxyl impurity, methyl dolutegravir 
impurity, 2- fluoro impurity and 4- fluoro impurity peak is not 
more than 1.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.15 per 
cent), the area of any other secondary pieak is not more than 
the area of the principal'peak in the chromatogram obtained 
with the reference solution (0.1 per cent) and the sum of areas 
of all the secondary peaks is not more than 10 times the area of 
the principal peak in the chromatogram obtained with the
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reference solution (1.0 per cent). Ignore the peak due to 
soiner J,isomer2 and thepeakwithanarealess.than0.5 times 

the area of the principal peak in the chromatogram obtained 
vsnth the reference solution (0.05 per cent).

Enantiomeric purity. Determine by liquid chromatography 

(2.4.14).
Solvent mixture. Equal volumes of water and acetonitrile.

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution. A 0.025 per cent w/v solution of 
dolutegravirfor system suitability IPRS (containing 4-fluoro 
impurity, isomer-1, isomer-2 and enantiomer) in the solvent 
mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

Chiralcel (5 pm), (Such as Chiralcel OZ-RH),
- columntemperature: 30°,
- mobile phase: a mixture of 94 volumes of acetonitrile,

6 volumes of water and 0.2 volume offormic acid,
- - flowrate:0.5mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

'Sodium (4S,12a/?)-9-[(2,4-difluorobenzyl) carbamoyl]-4-methyl-6,8- 
dioxo-3,4,6,8,12,12 a-hexahydro-2/Z-pyrid o [ 1 ’ ,2 ’ :4,5 ] pyrazi no [2,1- 
b][I,3]oxazin-7-olate.

Name Relative 
retention time

Isomer-1 0.82
Enantiomer1 0.89
Dolutegravir 1.0
Isomer-2 122

Inject the reference solution. The test is not valid unless the 
resolution between isomer-1 peak and enantiomer peak is not 
less than 1.2.

Inject the test solution. The area of dolutegravir isomer-1, 
isomer-2 and enantiomer peak, each of, is not more than 0,15 
per cent, calculated by area normalisation.
Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Water (2.3.43). Not more than 1.0 per cent, determined on 
«-5g.. /

•■^ssay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of water and acetonitrile.

^est solution. Dissolve 50 mg of the substance under 
^amination in the solvent mixture and dilute to 50.0 ml with 

the solvent mixture. Dilute 5.0 ml of the solution to 50.0 ml with 
the solvent mixture.

Reference solution. A 0.01 per cent w/v solution of 
dolutegravir sodium IPRS in the solvent mixture
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
phenyl group bonded to porous silica (5 pm) (Such as 
Kinetex Biphenyl),

- - column temperature: 50°,
- mobile phase: a mixture of 0.1 volume of 

orthophosphoric acid, 60 volumes of water, 20 volumes 
of acetonitrile and 20 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of (L0Hi8I;2N.NaO<.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Dolutegravir Tablets
Dolutegravir Sodium Tablets
Dolutegravir Tablets contain dolutegravir sodium equivalent 
to not less than 90.0 per cent and not more than 110.0 per cent 
of the stated amount of dolutegravir, C20n (y F?N3O5.

Usual strength. 50 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.25 per cent w/v c£ sodium lauryl sulphate 
in a buffer solution prepared by dissolving 1.2 g of anhydrous 
sodium dihydrogen phosphate in 1000 ml of water, adjusted 
to pH 6.8 with 0.2 M sodium hydroxide solution, 
Speed and time. 50 rpm and 45 minutes.
Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).
Solvent mixture. Equal volumes of acetonitrile and water.
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Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a weighed quantity of 
dolutegravir sodium IPRS in the solvent mixture and dilute if 
necessary with the dissolution medium to obtain a solution of 
about the same concentration as the test solution.

Chromatographic system
- a stainless steel column 7.5 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (2.6 pm) (Such as 
Kinetex C8,100 A),

- mobile phase: a mixture of 65 volumes of 0.1 per cent 
v/v of orthophosphoric acid and 35 volumes of 
acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 258 nm,
— injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of in the medium.

Q. Not less than 75 per cent of the stated amount of 
C20H19F2N3O5.
Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of acetonitrile and water.

Test solution. Disperse a quantity of powdered tablets 
containing 100 mg of Dolutegravir in 70 ml of the solvent 
mixture, with the aid of ultrasound for about 30 minutes with 
intermittent shaking and dilute to 100.0 ml with the solvent 
mixture. Centrifuge at 5000 rpm for 10 minutes and use 
supernatant liquid.

Reference solution (a). A 0.0025 per cent w/v solution each 
of dolutegravir isomer-1 IPRS and isomer-2 IPRS in the 
solvent mixture.

Reference solution (b). Dissolve 20 mg of dolutegravir sodium, 
IPRS in 4 ml of reference solution (a) and dilute to 20.0 ml with 
the solvent mixture.

Reference solution (c). A 0.001 per w/v. solution of 
dolutegravir sodium IPRS in the solvent mixture.

Chromatographic system
. - a stainless steel column 25 cm x 4.6 mm^ packed with 

; octadecylsilane bonded to porous silica (3 pm),
- column temperature: 40°,
- sample temperature: 10°,
- mobile phase: A. a mixture of 95 volumes of 0.01M 

potassium dihydrogen orthophosphate, adjusted to pH 
2.8 with dilute orthophdsphoric acid and 5 volumes of 
acetonitrile, - '■ ' ■ ' .....

B. a mixture of 20 volumes of ftpy 
potassium dihydrogen orthophosphate, adjusted to pJ-{ 
2.8 with dilute orthophosphoric acid and 80 volume 
of acetonitrile,

- a gradient programme using the conditions given below 
- flow rate: 1 ml per minute,
- spectrophotometer set at 255 nm,
- injection volume: 10 pl.

*Process impurity included for identification only and not included in 
the - calculation of total degradation products.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10
. 10 90 10

20 80 20
30 65 35
70 75 25
77 30 70
82 20 80
85 20 80
90 90 10
100 90 10

Name Relative 
retention time

Hydroxy impurity 0.65
Methyl dolutegravir impurity* 0.80
2-Fluoro impurity* 0.82
Desfluoro (4-fluoro) impurity* 0.86
Dolutegravir 1.00
Dolutegravir isomer-1 * and isomer-2* 1.02

Inject reference solution (b) and (c). The test is not valid unless 
the peak to valley ratio is not less than 1.5 for reference solution 
(b) and the tailing factor is not more than 2.0 for reference 
solution (c).
Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to hydroxy impurity is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (c) (1.0 per cent), the area of any other 
secondary peak is not more than 0.5 times the area of principal 
peak in the chromatogram obtained with reference solution 
(c) (0.5 per cent) and7 the sum of areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (c) (2-0 
per cent). Ignore any peak with an area less than 0.05 times die 
area of the principal peak in the chromatogram obtained with 

reference solution (c)(0.05 per cent).-
Other tests. Comply with the tests stated under Tablets.
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Assay- Determine by liquid chromatography (2.4.14).

Solved mixture. Equal volumes of acetonitrile and water, 
^solution. Weigh and transfer 10 intact tablets into 500-ml 
diametric flask, add 50 ml of water and disperse with the aid 

of ultrasound for about 30 minutes, add 50 ml of acetonitrile 
arHj 700 ml of the solvent mixture, sonicate for 45 minutes with 
occasional shaking and dilute to volume with the solvent 
mixture. Centrifuge at 5000 rpm for 10 minutes. Dilute 1.0 ml of 
the supernatant liquid to 25.0 ml with the solvent mixture.

Reference solution. A 0.1 per cent w/v solution of dolutegravir 
wfiiimlPRSindte solvent mixture. Dilute 1.0 ml of the solution 
to 25-0 ml with the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
bctadecylsilanebondedto porous silica (5 pm) (Such as 
KinetexC18 100A),

- sampletemperature: 10°,
- mobile phase: a mixture of 65 volumes of 0.1 percent 

v/v of orthophosphoric acid and 35 volumes of 
acetonitrile,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 258 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. .

Calculate the content of C2oHi9F2N305 in the tablets.

1 mg of dolutegravir sodium is equivalent to 0.950 mg of 
dolutegravir.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of dolutegravir.

Dolutegravir, Lamivudine and
Tenofovir Disoproxil Fumarate Tablets
Dolutegravir Sodium, Lamivudine and Tenofovir 
Disoproxil Fumarate Tablets
Dolutegravir, Lamivudine and Tenofovir Disoproxil Tablets 
contain an amount of dolutegravir sodium equivalent to 
not less than 90.0 per cent and not more than 110.0 per cent 

the stated amount of dolutegravir, C2oH19F2N305j 
bmivudine, CgHnNsOaS and tenofovir disoproxil fumarate, 
C»M5OI0P.C.H4O4. /.

hsual strength. Dolutegravir 50 mg, Lamivudine 300 mg and 
cnofovir Disoproxil Fumarate 300 mg;

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of a buffer solution prepared by dissolving 
6.9 g of sodium dihydrogen phosphate, 0.9 g of sodium 
hydroxide and 2.5 g of sodium dodecyl sulphate in 800 ml of 
water, adjusted to pH 6.8 with 2 M sodium hydroxide and 
dilute to 1000 ml with water,
Speed and time. 60 rpm and 30 minutes, 60 minutes.

Withdraw 10 ml of the medium after 30 minutes, filter (solution 
A). Add 10 ml of dissolution medium in each dissolution vessel 
and continue the dissolution for further 30 minutes. After 
60 minutes, withdraw again 10 ml of the medium, filter (solution 
B).

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution (a). Dilute 5.0 ml of solution Ato 25.0 ml with 
solvent mixture (b).

Test solution (b). Dilute 5.0 ml of solution B to 25.0 ml with 
solvent mixture (b).

Inject the reference solution, test solution (a) and (b).

Calculate the content of CgHn^OsS in test solution (a) and 
CisHaoNjOioPjCJl^ and C20Hi9F2N3O5 in test solution (b) in 
the medium.

Q. Not less than 80 per cent of the, stated amount of 
C20H19F2N3O5,C8H11N3O3SandC19H30N5O10P.C4H4O4. '
Related substances.
For lamivudine and tenofovir disoproxil fumarate —

Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 225 mg of Tenofovir Disoproxil Fumarate in 150 ml 
of water, with the aid of ultrasound for 30 minutes with 
intermittent shaking and dilute to 250.0 ml with water, filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with water.

Reference solution (b). Dilute 10.0 ml of reference solution (a) 
to 100.0ml with water.

Reference solution (c). Dissolve 1 rag pt tenofovir disoproxil 
for system suitability IPRS (containing tenofovir disoproxil 
impurity I and H) in 2.0 ml of water.

Reference solution (d). A 0.02 per cent w/v solution of fumaric 
acid in water.
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Chromatographic system
— a stainless steel column 25 cm x 4.6 mm packed with 

endcapped octadecylsilane bonded to porous silica, 
(5pm),

- sample temperature: 6°,
- mobile phase: A. a buffer solution prepared by 

dissolving 9.64 g of ammonium acetate in 900 ml of 
water, adjusted to pH 4.2 with glacial acetic acid, dilute 
to 1000 ml with water,

B. acetonitrile,

'Process impurity that is included in the table for identification purnn 
only. It is controlled in the drug substance and is not to be reported 

included in the total degradation products for the drug product

!9-[(R)-2-(Phosphonomethoxy)propyl]adenine (synthesis-relat a 
impurity, degradation 260 product),

2(1-methylethyl) (8A)-9-(6-amino-97/-purin-9-yl)-5-hydroxy j 
methyl-5-oxo-2,4,7-trioxa-5-X5-phosphanonanpate (tenofovir mono' 
soproxil), .

2bis(l-methylethyl) 9,9’-[methylenebis(imino-9J7-purine-6,9-diyhlh-. 
[(8R)-5-hydroxy-8-methyl-5-oxo-2,4,7-trioxa-5.j!S 
phosphanonanoate] (tenofovir monosoproxil dimer),

- flow rate: 1ml per minute, 
- spectrophotometer set at 260 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent .v/v) . . (per cent v/v)

0 100 , 0
2 100 0
17 95 5 ■
47 60 40
62 25 75
63 100 0
75 100 0

4(1-methylethyl) (8R)-5-hydroxy^8-methyl-9-(6-{[(l-methyletho.xy) 
carbonyl] amino} -977-purin-9-yl)-5-oxo-2,4,7-trioxa-5.}>. 
phosphanonanoate,

5(1 -methylethyl) (5RS,8R)-9-(6-amino-9/f-purin-9-yl)-5-methoxy.8. 
methyl-5-oxo-2,4,7-trioxa-5-V-phosphanonanoate,

6methyl (1-methylethyl) (5RS)-5-{[(U?)-2-(6-amino-9A-punn-9-y|}.
1 - methylethoxy] methyl} - 5 - oxo-2,4,6,8 -tetraoxa-5-V. 
phosphanonanedioate,

7( I -methylethyl) (5R5,8R)-9-(6-amino-927-purin-9-yl)-8-methyl-5-([. 
methylethoxy)-5-oxo-2,4,7-trioxa-5-X5'phosphanonanoate,

Kethyl 1-methylethyl (5R5)-5-{[(lR)-2-(6-amino-9/7-puriti-9-y[).[. 
methylethoxy]methyl]-5-oxo-2,4,6,8-tetraoxa-5- V-phosphanon- 
anedioate,

9(1-methylethyl) (5R5)-5-{[(lR)-2-(6-amino-9ff-purin-9-yl)-|- 
methylethoxy]methyl}-10-methyl-5,9-dioxo-2,4,6,8-tetraoxa-10-aza-

Name Relative Correction
retention time factor

5-V-phosphaundecanoate,

1 °b is (1 -methylethyl) 5-{[(lR)-2-(6-([({9-[(2R)-5-hydroxy-2,ll- 
di methyl-5,9-di oxo-3,6,8,10-tetraoxa-5-V-phosphadodecyl]-9j7-purin- 
6-yl}amino)methyI]amino}-9/f-purin-9-yl)-l-methyiethoxy]methyl}- 
5-oxo-2,4,6,8-tetraoxa-5-V-phosphanonanedioate (tenofovir di- and 
monosoproxil heterodimer),

111-methylethyl propyl (5{[(lR)-2-(6-amino-9A-purin-9-yi)-!- 
methylethoxy]methyl]-5-oxo-2,4,6,8-tetraoxa-5-X5-phosphano- 
nanedioate,

: !2tetrakis(l-methylethyl) 5,5'-(methylenebis{imino-9/f-purine-6,9. 
diyl[(2R)-propane-l ,2-diyI]oxymethylene})bis[5-oxo-2,4,6.8- 
tetraoxa-5-V-phosphanonanedioate] (tenofovir disoproxil dimer), 

i34-aminopyrimidin-2(!77)-one (cytosine),

i4 pyrimidine-2,4(177,3H)-dione (uracil),
i5(2R1S',51S7?)-5-(4-amino-2-oxopyrimidin-l(2/7)-yl)-l,3-oxathiolane- 
2-carboxylic acid,
!64-amino-1 -[(2R,3S,55)-2-(hydrpxymethyI)-3-oxo-1,3V-oxathiolan- 
5-yl]pyrimidin-2(177)-one,
'74-amino-l-[(27?,37J,5S)-2-(hydroxymethyl)-3-oxo-l,3X4-oxathioIan' 
5-yl]pyrimidin-2(l/Z)-one,
!84-amino- l-[(2RSr, 5 RS)-2-(hydroxymethyl)-1,3-oxathiolan-5- 
yl]pyrimidin-2(177)-one,
i9l-[(2R,5S)-2-(hydroxymethyl)-l,3-oxathiolan-5-yl]pyrinl^’ne' 
2,4(lA,37/)-dione,. .

202-hydroxybenzoic acid (salicylic acid).

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to tenofovir disoproxil 
impurity I and tenofovir disoproxil is not less than 1.5 and the 
resolution between the peaks due to tenofovir disoproxil an 
tenofovir disoproxil impurity H is not less than 1.2.

Tenofovir disoproxil impurity M1 
Tenofovir disoproxil impurity A2 
Tenofovir disoproxil impurity F3 
Tenofovir disoproxil impurity E4
Tenofovir disoproxil impurity B5* 0.
Tenofovir disoproxil impurity C6*
Tenofovir disoproxil impurity D7* 
Tenofovir disoproxil impurity L8 
Tenofovir disoproxil impurity K9* 
Tenofovir disoproxil impurity I10 
Tenofovir disoproxil (Retention time: 
about 48 minutes) >
Tenofovir disoproxil impurity H ’1 * 
Tenofovir disoproxil impurity J12 
Lamivudine impurity E13 
Lamivudine impurity F14
Lamivudine impurity A15* 0.
Lamivudine impurity G16 
Lamivudine impurity H17 
Lamivudine impurity B18* 
Lamivudine
Lamivudine impurity J’9
Lamivudine impurity C20*

0.33'
0.63
0.73
0-76

80 and 0.81
0.88

. 0.90
0-94
0.97
0.98

1.0
1.01
1.19
0.09
0.11

15 and 0.17
0.20
021
0.38
0.39 \

0.45
0.54

0.79

0.53

0.61
0.48
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Inject reference solution (d) for identification of peak due to 
fumaric acid. ■ , ■ ■

* ct reference solution (a), (b)' and this test solution'. In the 
chromatogram-obtained with.the test solution, the.area of any 

peak, corresponding, to. tenofovir impurity Ais not 
more than 3 times the area of the peak due to tenofovir 
disoproxil . in the chromatogram obtained with reference 
,o|ution (a) (3.0 per cent), the area of any secondary peak 
corresponding to each of tenofovir impurity F, impurity I and 
impurity Jis not more than 0.75 times the area of the peak due 
io tenofovir disoproxil in the chromatogram obtained with the 
reference solution (a) (0.75 per cent), the area of any secondary 
peak corresponding to each of tenofovir impurity E, impurity 
E is not more than twice the area of the peak due to tenofovir 
disoproxil in the chromatogram obtained with reference solution 
(b) (0.2 per cent), the area of any secondary peak 
corresponding to, each of lamivudine impurity E, impurity F, 
impurity G, impurity H or impurity J, is not more than .twice .the 
area of the peak due to lamivudine in the chromatogram 
obtained with reference solution (b)’(0;2 per cent), the sum of 
the areas of secondary peaks corresponding to lamivudine 
impurity G, impurity II, impurity J, impurity E. and impurity F is 
not more than the area of the peak due to lamivudine, peak in 
the chromatogram obtained with reference solution (a) (1.0 
per cent). Ignore any peak with an area less than 0.5 times the 
area of the peak due to lamivudine in the chromatogram 
obtained with reference solution - (b) (0.05 per: cent), and the 
sum of the. areas, of secondary peaks corresponding; to 
tenofovir impurity F, impurity. E,; impurity. I, impurity J and 
impurity L is not more than the area of the peak due to tenofovir 
disoproxil peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore the peak due to fumaric acid 
and any peak with an area less than 0.5 times the area of the 
peak due to tenofovir disoproxil in the chromatogram obtained 
with reference solution (b) (0.05 per cent). The sum of the 
lamivudine and.tenofoyir disoproxil related impurities is not 
more than 5.0 per cent.

For dolutegravir

Determine by liquid chromatography (2,4.14).

NOTE — Protect the solutions from light, using low-actinic 
glassware.

Solvent mixture. 60 volumes of water and 40 volumes of 
acetonitrile.

Rest solution. Disperse, a,, quantity of powdered tablets 
containing 87.5 mg of Dolutegravir in 180 ml of the solvent 
fixture, with the aid of ultrasound for 5 minutes and dilute to 
250.0 ml withthe solvent mixture, filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with water. Dilute 10.0 ml of the solution to 50:0 ml 
w'lh the solvent-mixture.

Reference solution (b): Dissolve 0.5 mg of dolutegravir 
sodium for system suitab ility IPRSf (containing dolutegravir 
sodium and dolutegravir impurity E) in 1.0 ml of the solvent 
mixture.

Reference solution (cf Dissolve 1 mgof dolutegravir sodium 
for peak identification IPRS (containing dolutegravir sodium 
and dolutegravir impurity A, B and D) in 1.0 ml of the solvent 
mixture. ■ .. . . ■ •.

'Chromatographic system
- a stainless steel column 15 cm x 4.6 mm,'packed with
... pctadecylsilane bonded,to porous silica, modified with 

pentafluorophenyl (5pm) (Such as ACE 5 Cl 8-PFP),
- column temperature: 45°,
- mobile phase: A. a buffer solution prepared by 

■ dissolving 0.186 g Of disodium edetate in 900 ml ofwater, 
■■■ adjusted to pH 2.0with ortliophosphoric acid: dilute to 

"L: 1000 nil with water,' :
B. 90 volumes of meZ/mwo/and 10 

volumes of tetrahydrofuran. ■
- flow rate: 1 ml per minute, w
- spectrophotometer set at 320 nm,
- injection volume: 30 ul.

Time Mobile phase A ■ MobilephaseB
(in min.) (per cent v/v) (per cent v/v)

N- 0 bw ■ ■ 60 W r 40 .,

2 60 40

-- 32 ■ 50 -

37 . .. • . ■ 50

42 30 70 ,r

52 30 a/=:-70.;s:;W

53 ... . w J '. 60 40

60 60 ' . 40

Name z.r Relative
; . retention time.

Dolutegravir impurity C- 0.67

Dolutegravir impurity F2 0.70

Dolutegravir impurity DJ " 0.77

Dolutegravir impurity E4 ' 0.89"
Dolutegravir (Retention time: about 27 minptes) . .. 1.0:

*(41?,12aS)-2V-[(plienyl)methyl]-7-bydrbxyr''4-Tn^thyr-6,8-dioxo-
3,4,6,8.12,12a- hexahydro-2/Z-pyridofl’, 2’:4,5]pyrazino-|2,l-b|j 1,31 
oxazine-9-carboxami de,..Desfluoro dolutegravir (synthesis-related 
impurity), ... ...... r. n

■2(4i?, 1.2 ayj-A-[(2,6-difluorophenyI)niethyi]-7.-hydroxy-4-m.e thy 1-6,8- 
dioxo-3,4,6,8,12,12d-hexaliydro-2/i-pyrido[i’,'2’:4,5]pyrazino-[2,l- 
bj[l,3] oxazine-9- carboxamide, 2,6-Difluoro dolutegravir (synthesis- 
related impurity),
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3(4JR,12aS)-77-[(2“fluorophenyl)methyl]-7-hydroxy-4-methyl-6,8- 
dioxo-3,4,6,8,12,12a- hexahydro-2ZApyrido[l2’:4,5]pyrazino-[2,l- 
b][l,3] oxazine-9-carboxamide, 2-FIuoro dolutegravir (synthesis-related 
impurity),

4(47?,12a1$')-.V-[(4-fIuorophenyl)methyl]-7-hydroxy-4-methyl-6,8- 
dioxo-3,4,6,8,12,12a- hexahydro-2//-pyrido[I 2’:4,5]pyrazino-[2,l- 
b][l,3] oxazine-9-carboxamide, 4-FIuoro dolutegravir (synthesis-related 
impurity).

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to impurity E and dolutegravir 
is not less than 3.0.

Inject reference solution (c) for identification of dolutegravir 
impurity A, impurity B and impurity D.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to each of impurity C, impurity D, 
impurity E or impurity F is not more than the area of peak in the 
chromatogram obtained with reference solution (a)

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 260 nm, 
- injection volume: 25 pl.

Time Mobile phase A
(in min.) (per cent v/v)

0 98

10 50

12 50

12.5 98

18 98

Mobile phase B 
(per cent v/v) 

2

50
50
2
2

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates 
the tailing factor is not more than 2.0 and the relative standard 
deviation of replicate injections is not more than 2.0 per cent 
of each components.

Inject the reference solution and the test solution.
(0.2 per cent).

Other tests. Comply with the tests stated under Tablets.
Calculate the content of CzoH^FzNsCh, CjHhNjOjS and
CuHsoNsOioP^H^in the tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light using low-actinic 
glassware.

Solvent mixture (a). 60 volumes of water and 40 volumes of 
acetonitrile.

Solvent mixture (b). 90 volumes of phosphate buffer solution 
prepared by dissolving 12.3 g of sodium dihydrogen 
phosphate in 900 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid, dilute to 1000 ml with water and 
10 volumes of acetonitrile.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 0.34 g of Lamivudine in 
400 ml of solvent mixture (a), with the aid of ultrasound for 
10 minutes with intermittent shaking and dilute to 500.0 ml 
with solvent mixture (a), filter. Dilute 5.0 ml of the solution to 
50.0 ml with the solvent mixture (b).

Reference solution. A solution containing 0.0112 per cent w/v 
of dolutegravir sodium IPRS, 0.068 per cent w/v each of 
lamivudine IPRS and tenofovir disoproxil fumarate IPRS in 
solvent mixture (a). Dilute 5.0 ml ofthe solution to 50.0 ml with 
solvent mixture (b).

Chromatographic system
- a stainless steel column 25 cm * 4.6 mm, packed with 

endcapped octylsilane bonded to porous silica, (5 gm),
■ mobile phase: A. 0.0186 per cent w/v solution of 

disodium edetate in a mixture of 1 volume of 
trifluroacetic acid and 1000 volumes of water, 

B. acetonitrile,

1 mg of dolutegravir sodium is equivalent to 0.950 mg of 
dolutegravir.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling; The label states the quantity of dolutegravir 
sodium in terms of the equivalent amount of dolutegravir, and 
lamivudine and tenofovir disoproxil fumarate.

Domperidone

Domperidone is 5-chloro-l-[l-[3-(2-oxo-2,3-dihydrO' 
1 /T-benzi midazo 1-1 -ylpropyl]piperidin-4-yl]-1,3-dihyTo- 
2/-/-benzimidazol-2-one.
Domperidone contains not than 99.0 per cent and more than 
101.0 per cent of C22H24CIN5O2, calculated on the dried basis-

Category. Antiemetic.

Description. A white or almost white powder.
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Identificati°n

Determine by infrared absorption spectrophotometry (2.4.6). 
COinpare .the spectrum with that obtained with domperidone 
iPRSot with the reference spectrum of domperidone.

Tests/ . ...
Appearance of solution. A 1.0 per cent w/v solution in 
dimethylformamide is clear (2.4.1) and not more intensely 
coloured than reference solution YS6 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).
yOTE—Prepare the solutions immediately before use.

Test solution. Dissolve 0.1 g of the substance under 
examination in dimethylformamide and dilute to 10.0 ml with 
die same solvent.

Reference solution (a). A solution containing 0.01 per cent 
w/v of domperidone IPRS and 0.015 per cent w/v of droperidol 
IPRS in dimethylformamide.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100,0 ml with dimethylformamide. Dilute 5.0 ml of the solution 
20.0 ml with dimethylformamide.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

base-deactivated octadecylsilane bonded to porous 
silica (3 pm),

- mobile phase: A. 0.5 per cent w/v solution of ammonium 
acetate,

B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 280 nm, 
- injection volume: 10 pl.

Time Mobile phase A 
(in min.) (per cent v/v).

O' . 70
10 0
12 0

14 70 

inject reference solution (a). The test is not valid unless the 
^solution between the peaks due to domperidone and 
droperidol is not less than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with- test solution, the area of any 
secondary peak is not more than the area of the principal peak 
,n the chromatogram obtained with reference solution (b) (0.25 
Per cent); the sum of the areas of all the secondary peaks is 
n°t more than twice the area of the principal peak in the 

Mobile phase B 
(per cent v/v) 

■ 30
100
100
30

chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.2 times that of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.3 g in 50 ml of a mixture of 1 volume of 
anhydrous acetic acid and 7 volumes of methyl ethyl ketone. 
Titrate with 0.1 M perchloric acid until the colour changes 
from orange-yellow to green using 0.2 ml of naphtholbenzein 
solution as indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04259 g of 
C^CINA.

Storage. Store protected from light.

Domperidone Maleate

CaH^CINsOz.C.HA Mol. Wt. 542.0

Domperidone Maleate is 5-chloro-l-[l-[3-(2,3-dihydro- 
2-oxo-lH-benzimidazol-l-yl)propyl]-4-piperidinyl]- 
1,3-dihydro-2H-benzimidazol-2-one maleate.

Domperidone Maleate contains not less than 99.0 per cent 
and not more than 101.0 per cent of domperidone maleate, 
QzH^CINjC^^ELCU, calculated on the dried basis.

Category. Antiemetic.

Description. A white or almost white powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with domperidone 
maleate IPRS or with the reference spectrum of domperidone 
maleate. If the spectra obtained show differences, dissolve 
the substance under examination and the reference substance 
separately in the minimum volume of 2-propanol, evaporate 
to dryness on a water-bath and record new spectra using the 
residues.
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Tests "
Appearance of solution. Dissolve0.2 gindimethylforrnarnide 
and dilute to 20.0 ml with the same, solvent. The solution is 
clear (2.4.1) and not more intensely coloured than reference 
solution YS6 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14). - ■ ■■'■ ' ' ’ "

NOTE - Prepare the solutions immediately before use.

Test solution. Dissolve 0.1 g of the substance under 
examination in dimethylformamide and dilute to 10 ml with the 
same solvent. . .

Reference solution (a). Dissolve 10 mg of domperidone 
maleate IPRS :and. ;15 mg of droperidol IPRS. in 
dimethylformamide and dilute to 100 ml with the same solvent.

Reference solution (b). Dilute 1 ml of the test solution to 
100 ml with dimethylformamide, Dilute.5 ml of the solution to 
20 ml with dimethylformamide.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

base-deactivated octadecylsilane bonded to porotis 
silica (3 pm),

- mobile phase: A. 0.5 per cent w/v solution of ammonium
acetate,

B. methanol,
- a gradient programme using the conditions given below, 

; - ■—- ■. flow rate: 1.5 ml per minute, ..
- spectrophotometer set at 280 nm,
- injection volume: 10 pl.

Time. Mobile phase A Mobile phase B .
(in min.) (per cent v/v) (per cent v/v)

■ ' ; 0. ' ■ 70, '• 30 ' •;
10 . ... 0 ,. , 100.
12 0 100

14 Z,
Equilibrate the column for at least 30 minutes with methanol 
and then equilibrate with the initial mobile phase.

Inject reference solution (a), The retention times,are: 
domperidone maleate, about 6.5 minutes and droperidol, about 
7 minutes. The test is not valid unless the resolution between 
the peaks, due to domperidone maleate and droperidol is at 
least 2.0.If necessary adj ust the concentration of methanol in 
.the:mobile phase or adjust the time programme for the linear dimethylformamide.
gradient.

Inject dimethylformamide as a.<blank, the .test? solution arid 
reference solution (b). In the chromatogram obtained with the 
test :solution,: the area of any peak, other than the principal
peak, is not greater than the area of the principal peak in the 100.0 ml with the solvent mixture.

chromatogram obtained with reference solution (b) (0.25 
cent); the sum of the areas of all peaks, other than the principal 
peak, is not greater than twice the area of the principal pe^ • 
the chromatogram obtained with reference solution 
(0.5 per cent). Ignore any peak in the chromatogram obtain^ 
with the blank run, any peak due to maleic acid at the beginning 
of the chromatogram and any peak with an area less than (D 
timesthat of the principal peak in the chromatogram obtained 
with reference solution (b). ■ . ; a .

Heavy metals (2.3.13.); 1.0 g complies with the limit test 
heavy metals, Method B (20 ppm). Prepare the standard using 
2 ml of lead standard solution (10 ppm Pb).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than0.5 per cent, determined 
on 1,0 gby drying in an oven at 100° to 105°.

Assay. Dissolve 0.4 g in 50 ml of anhydrous acetic acid. 
Titrate with; 0.1 M perchloric acid using 0.2 ml of 
naphtho.lbenzein, solution as indicator, until the colour 
changes from orange-yellow to green. Carry out a blank 
titration.

1 ml of 0.1 M-perchloric acid is equivalent to. 0,0542 g of 
C26H2,C1N5()6. ......... "

Storage. Store protected from light.

Domperidone Suspension
Domperidone Suspension contains not less than 90.0 percent 
and not more than 110.0 per cent of the stated amount of 
domperidone, C22H24CIN5O2?

Usual strength. 1 mg per ml. >

Identification >
In the Assay, the principal peaik in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).
Solvent mixture. Equal volumes ..of ^methanol and

Test solution. Disperse, a-quantitymf the suspension 
containing:5 mg of Domperidone with 5 ml of water and 50 nd 
of the solvent mixture with: the aid of ultrasound f°r 
10 minutes with, intermittent shaking. Cool and dilute to
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f rencesolution. A 0.1 per cent w/v solution of 
j neridone IPRS in the solvent mixture. Dilute 5.0 ml of the 
MutiriP to i 9’0 ml with wa/er and dilute to 100.0 ml with the 
solvent mixture.
Chromatographic system .

_ a stainless steel column 25 cm x 4.6 mm packed with 
';:i>i' octadecylsilane .bonded to porous silica .(5. pm), 
J mobile phase: a mixture of 55 volumes of methanol and 

45 volumes of 0.5 per cent w/v of ammonium acetate
solution, adjusted to pH 6.15 with glacial acetic acid, 
flowrate: 1 ml per minute, ...
spectrophotometer set at 280 nm, 

_ injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
Eai|jng factor is not more than 2.0 and the relative standard 
deviation for replicateinjections is not more than2.0 per cent

Inject the reference solution and the test solution.

Determine the weight per ml of the suspension (2.4.29), and 
calculate the content of C22H24C1N5O2.

Domperidone Tablets
Domperidone Maleate Tablets ;

Domperidone Tablets contain. Domperidone Maleate 
equivalent to not less than 95.0 per cent and not more than 
105:0 per cent' of the stated amount of -domperidone, 
C2H2.C1N5O2. •

Usual strength. 10 mg. :i 1 - pc.
Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel F254 cx using a precoated plate (such 
as Merck silica gel 60 F254 plates).
Mobile phase. A mixture of 5 volumes of a solution prepared 
hy dissolving 1.36 g of sodium .acetate in 50 ml . pf water, 
adjusted to pH 4.7 yd^diluteiacetlc..acj.dand adding sufficient 
'•voter, to produce 100 ml; 18 volumes of methanol, 23 volumes 
$ dichloromethane and 54 volnnie^pf ethyl .acetate, .. /. 
lest solution. Shake, a quantity of the powdered tablets 
containing 10 mg of domperidone with 10 ml of a mixture of 
epual volumes of dichloromethane and;methanol and;filter 
trough a glass microfibre filter (such as Whatman GF/C).
Reference solution. A 0.127 per cent w/v solution of 
domperidone maleate IPRSAnp.mixture,of equal volumes of 
dichloromethane and methanol.

•^Pply to the plate 10: pl; of each solution. After development, 
aHo\v the plate to dry in air arid examine underultraviolet light 

at 254 nm Spray the plate with potassium iodobismuthate 
solution and examine again. With each method of visualisation, 
the principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1. Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, diluted with the dissolution 
medium if necessary, at 286 nm (2.4.7), using the dissolution 
medium as the blank. Calculate the content of C22H24CIN5O2 in 
the medium from the absorbance obtained from a. solution of 
known concentration domperidone maleate IPRS.

Q. Not less than 70 per. cent of the; stated amount of 
C22H24CINA. . - - .

Related substances. Determine by liquid chromatography 
(2.4.14).; :

NOTE—Prepare the following solutionsimmediately, before 
use, ... ; .... r ■,...:.:.L

Test solution. To ^quantity of the powdered tablets containing 
50 mg of domperidone add TO nil of a mixture of equal volumes 
of 0.01 M hydrochloric acid and methanol, mix with the aid 
of ultrasound for 20 minutes and filter through a glass 
microfibre filter (such as Whatman GF/C). ........

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with a mixture of equal volumes of 0.01 M 
hydrochloric acid and methanol. Dilute 1.0 ini of the resulting 
solution to 2.0 ml with a mixture of equal volumes of 0.01M 
hydrochloric acid and methanol.

Reference solution (b). A solution containing 0.01 per cent 
w/v of domperidone maleate IPRS and 0.015’ per cent w/v of 
droperidol IPRS in a;mixture of equal volumes of 0.01 M 
hydrochloric, acid and methanol. ■ .......

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

base-deactivated, end-capped octadecylsilyl silica gel 
(3 pm)(Suchas Hypersil BDS), -

- mobile phase: A. methanol, ; : : -
• B. a 0.5 per cent w/v solution of

- :■'■■■:ammonium acetate', :
. - a gradient programme using the conditions given below, 

- flow rate: 1.5 ml per minute,
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- spectrophotometer set at 280 nm, 
- injection volume: 10 pl.

Time mobile phase A mobile phase B
(in min.) (per cent v/v) (per' cent v/v)

0 30 70

10 100 0
12 100 0
14 30 70

Equilibrate the column for at least 30 minutes with methanol 
and equilibrate with the initial mobile phase for at least 
5 minutes.

Inject a mixture of equal volumes of 0.01M hydrochloric acid 
and methanol as a blank, the test solution and reference 
solution (a) and (b). The test is not valid unless, in the 
chromatogram obtained with reference solution (b), the 
resolution between the two principal peaks is at least 2. If 
necessary adjust the concentration, of methanol in the mobile 
phase or adjust the time programme for the linear gradient.

In the chromatogram obtained with the test solution the area 
of any secondary peak is not greater than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.25 per cent) and the sum of the areas of any 
secondary peaks is not greater than twice the area of the 
principal peak in the chromatogram obtained with the reference 
solution (a) (0.5 per cent). Ignore any peak in the 
chromatogram obtained with the blank solution and any peak 
with an area less than 0.2 times the area of the peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine.by liquid chromatography (2.4.14) as described 
under Assay using the following solution as the test solution.

Test solution. Disperse 1 tablet in a mixture of equal volumes 
of 0.01 M hydrochloric acid and methanol with the aid of 
ultrasound to obtain a solution containing 0.01 per cent w/v 
of domperidone, filter.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of 0.01 Mhydrochloric acid 
and methanol.

Test solution. Disperse 10 intact tablets in the solvent mixture 
to produce a solution containing 0.02 per cent w/v of 
domperidone, mix with the aid of ultrasound for 30 minutes 
and filter through a glass microfiber filter (such as Whatman 
GF/C). Dilute 50.0 ml of the solution to 100.0 m] with the solvent 
mixture.

IP

Reference solution. A 0.0127 per cent w/v solution of 
domperidone maleate IPRS in the solvent mixture.

Use the chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 percent

Inject the reference solution and the test solution.

Calculate the content of C^IL.iCiNjO;, in the tablets.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of domperidone.

Donepezil Hydrochloride

C24H29NO3,HC1

CmH^NO^HCI^O

Mol. Wt. 416.0

Mol. Wt. 434.0

Donepezil Hydrochloride is (/?S)-2-[(l-benzyI-4-piperidyl) 
methyI]-5,6-dimethoxy-l-indanone hydrochloride;

(2RS)-2-[(l-Benzylpiperidin-4-yl)methyl]-5,6-dimethoxy-2,3- 
dihydro-lH-inden-l-one hydrochloride monohydrate.

Donepezil Hydrochloride contains not less than 98.0 percent 
and not more than 102.0 per cent of C24H29NO3,HC1, calculated 
on the anhydrous basis.

Category. Antialzheimer.

Description. A white to off-white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with donepezil 
hydrochloride IPRS or with the reference spectrum ot 
donepezil hydrochloride;
B. When examined in the range 200 nm to 400 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows absorption 
maximum at about 230 nm, 268 nm and 313 nm.

■Tests
Related substances. Determine by liquid chromatography 
(2.4.14),
Test solution. Dissolve 50 mg of the substance under 
examination in 50 ml of mobile phase.
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frence solution (a). A 0.01 per cent w/v solution of 
fovtepezH hydrochloride IPRS in mobile phase.

,ference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 600 volumes of water, 
400 volumes of methanol and 1 volume of triethylamine, 
adjusted to pH 3.0 with orthophosphoric acid and filter, 
flow rate: 1 ml per minute,

- spectrophotometer set at 230 nm,
.. injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 5 times the. area of the peak in 
the chromatogram obtained with reference solution (b) (0.5 
per cent) and the sum of areas of all the secondary peaks is 
not more than 20 times the area of the peak in the chromatogram 
obtained with the reference solution (b) (2.0 per cent).

Heavy metals (2.3.13). 1 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2,3.43). Not more than 0.4 per cent for anhydrous form 
and not more than 7.0 per cent for monohydrate form, 
determined on 1.0 g.

Assay. Dissolve 0.4 g in a mixture of 40 ml of glacial acetic 
acid and 10 ml of 5 per cent w/v solution of mercuric acetate 
in glacial acetic acid. Titrate with 0.1 Mperchloric acid. 
Determine the end-point potentiometrically (2,4.25). Carry out 
a blank titration.

I ml of 0.1 Mperchloric acid is equivalent to 0.0416 g of 
CmH^NOj.HCI.
Storage. Store protected from moisture.

Donepezil Tablets
Donepezil Hydrochloride Tablets

Donepezil Tablets contain not less than 90.0 per cent and not 
^ore than 110.0 per cent of the stated amount of donepezil 
hydrochloride, C24H29NO3,HC1.

Dsualstrengths. 5mg; lOmg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5,2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a weighed quantity of donepezil 
hydrochloride IPRS in the dissolution medium, dilute to obtain 
a solution having a known concentration similar to expected 
concentration of test solution.

Chromatographic system as described under Assay using 
50 pl injection volume:

Inject the reference solution and the test solution.

Q. Not less than 75 per cent of the stated amount of 
C^H^NOsJlCl.

Related substances. Determine by liquid chromatography 
(2.4.14),

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of water. - :

Test solution. Weigh a quantity of powdered tablets containing 
about 50 mg of Donepezil Hydrochloride, add 
25 ml of solvent mixture, sonicate for 15 minutes and make up 
the volume to 50.0 ml with solvent mixture and filter.

Reference solution (a). A 0.1 per cent w/v solution of 
donepezil hydrochloride IPRS in solvent mixture. ‘

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed 

octadecylsilane bonded to porous silica (5 pm),
- column temperature. 50°.
- mobile phase: A. a buffer solution pH 6.5 prepared by 

adding 1 ml of orthophosphoric acid in 1000 ml ofwafej; 
adjusted to pH 6.5 with triethylamine and filter,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 286 nm,
- injection volume: 20 pl.
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Time Mobile phase A Mobile phase B
(in min.) (per cent w/v) (per cent w/v)

7: 1: 25
’ 10 : 7’ ... '60; J

40 40............. 60
41 75 25 fir
50 75 • 25 ..... ,

Inject reference solution (b). The test-is. not valid unless the 
column efficiency is not less than 20000 theoretical plates and 
the tailing factor is not more than 2.0. . .. .

Inject reference splution.(b) and the test solution. In the. 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 1.5: times the areaof the peak i 
in- the chromatogram obtained with reference solution (b) 
(1.5 per cent) and the sum of areas of all the secondary peaks is. 
not more than 3 times the area of the peak in the chromatogram 
obtained with the reference solution (b) (3 ..0 per cent).

Uniformity of content. Complies with the test stated under 
Tablets. ... L ...

Determine by liquid chromatography (2,4.14), as described 
under Assay with the following modifications. . i.. m

Test solution tablet in.the mobile phase with.the;
aid of the ultrasound and dilute to 50.0 ml with the mobile 
phased Dilute a suitable volume with the mobile phase to obtain 
a concentration similar to the reference solution: '' ;'

Inject the reference solution'the test solution. ’ '77 7'
Calculate thepontent of Cz^H^NO^HQ! in the tablet. .

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).. •.

Test- solution: Weigh and powder 20 tab 1 ets. Disperse a 
quantity of powder containing 10 mg - of. Donezepil 
Hydrochloride in 70 ml of the mobile phase with the aid of 
ultrasound for 10 minutes with- intermittent shaking and 
diluteto 100.0 ml with the mobile.phase, filter.

Reference solution. A 0.01 per cent w/v solution pi donepezil 
hydrochloride IPRS in mobile. phase.. .m m 

Chromatographic system ;w:/: D
- a-stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 urn), - 
- column temperature. 40°, 
- mobile phaseya mixture of 60 volumes of buffer pl I2.2 

prepared; by dissolving, about 6.8. g of pptassium 
dihydrpgenphosphaterin100,0 mfof water.Add 5 ml of 
triethylamine and adjusted to pH 2.2 with ortho-

.w;d jphpjsphoriQ acid, filter and;40 volumes pfjppthanol, 
- flowrate: 1.2 ml per minute^-.- y .
- spectrophotometer set at 268 nm, 
- injection volume: 20 pl.

IP 2022;

Inject the reference solution: The .testis not valid unless the 
column efficiencyiis nbtless than 7000 theoretical plates. fhe 
tailing factor is not more than 1.5,. The relative standard 
deviation of replicate injections is not more than 2.0 per cent

Inject the reference solution and the test solution

Calculate the content of C;uH39NO?>, HC1 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding25-°.p.m-:c

Dopamine Hydrochloride

CsHhNO.HCI ■ . Mol.wt 189.6
DopatnineHydrochlonde is 4-(2-aminoethyl)behzene-l,2’diol 
hydrochloride. ’ -v '■ ;;-w. :■

Dopamine Hydrochloride contains not.less than 99.0 percent 
and not more than T01.0 per cent of C8HhNO2,HC1, calculated 
on the dried basis.

Category. Vasopressor. ■■ -

Description. A white or almost white, crystalline powder.

Identification
7 f 7.7 77'.7': 7 '7.7 ;f;77 J 7m >7U 17 77 77 it.’: '/■ 7 7 : 7.. : 7’7

Tests A, C and D may be omitted if tests B and E are carried 
out. Test B may be omitted if tests A, C, D.ayd E are. carried 
out.

A. When examined in the range,230 nm to 350 nm (2.4,7), a 
0.004 per cent w/v solution in 0.1 M hydrochloric acid, shows 
absorption maximum at 280 nm and. specific absorbance at the 
absorption maximum is 136 to 150.
B. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum'with that obtained with dopamine 
hydrochloride IPRS or with the reference spectrum ot 
dopamine hydrochloride.. :
C. Dissolve 5 mg in a mixture of 5 ml of 7 Mhydrochloric acid 
and 5 ml of water. Add 0.1 ml of sodium nitrite solution 
containing 10 per cent w/v solution of ammonium molybdate. 
A yellow colour develops which becomes red on the addition 
of strong sodium hydroxide solution.
D. Dissolve 2 mg in 2 ml of water and add 0.2 ml of/^JC 
chloride solution. A green colour develops which changes to 
bluish-violet on the addition of 0.1 sg of hexamethylene­
tetramine. -fiA V "■ ■

E. It gives reaction (A) of chlorides (2,3.1).
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Tests /■■■"■ y ;/
Anoearance of solution. A4.0 per cent w/v solution in water is' 
far (2 4 1) an<-i no1 more intensely coloured than reference 

7:? 7 j \

Acidity or alkalinity. Dissolve 0.5 g in 10.0 ml of carbon 
^oxide-free water. Add 0.1 ml of methyl re^ solution and 
0'75 nil of 0.01 M sodium hydroxide, the solution becomes, 
yellow. Add 1.5 ml of 0.01 M hydrochloric acid, the solution 
becomes red.

Related substances. Determine by liquid chromatography 
(2.4.14). ■; 1
yOTEProtect the solutions.from light. /

Buffer solution. Dissolve 21 g of citric acid in 200 ml of/ M 
helium hydroxide to 1000 ml with water. To 600 ml
of the solution, add 400 ml of 0.1 M hydrochloric acid.

Test soln lion. Dissolve 50 mg of the substance under 
examination in mobile phase A and dilute to 25.0 ml with mobile 
phase A.
Reference, solution (a). Dilute;. 1.0 ml of the test 'Solution to 
100.0 nil with mobile, phase A. Further dilute 1.0 ml of the 
solution to 10.0 ml with mobile phase A.

Reference solution (b). A solution containing 0.0024 per cent 
w/v each of dopamine impurity If (3-O-methyldopamine 
hydrochloride) and dopamine -'impurity Aff4^O~methyl- 
dopamine hydrochloride) in mobile phase A. ■ J '-1-' ■

Chromatographic system hrm
- a stainless steel column 15 cm x3.9 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(4 pm),

- mobile phase: A. dissolve 1.08 g of sodium octane- 
. sulphonate in 880 ml of the buffer solution,.

50 ml of methanol arid 70 ml of acetonitrile, ' 7 ” ’ 7 7
B. dissolve 1.08 "gof sodium octahe- 

'sulphonate in 700 ml of the buffer solution and add 
100ml of methanol and 200 ml of acetonitrile, ■' - ’’ - 

- ! a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 5 1’
- spectrophotometer set at 280 nni, ; -■j-a.C 

injection volume: 10 pl.. . (l,t. .... ...
Time Mobile phase A ' MobiiephaseB

(inmin.) . (per cent v/v) (per cent v/v)

0 90 10

5 90 10
20 7 - 1.0 . zu)-.: . immio/ ' .A

Inject reference solution (b). The test is not valid unless the 
resolution between the. peaks correspond ing. todopamine 
^purity B and dopamine, impurity A is not. less than 5 ,Q.;

DOPAMINE INJECTION

Inject reference, solution (a) , and the Test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in. the chromatogram; obtained with:reference solution: (a) 
(0.1 per cent) and the sum of areas of all the secondary peaks 
is not more than, twice the area of the, principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per, 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals. Method B (20 ppm). .

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at.lQ5°.for 2 hours.

Assay. To avoid overheating, mix-thoroughly throughout, 
the titration and stop the titration immediately after the end- 
point has been reached..............

Dissolve 0.15 g in 10 ml anhydrousformic acid,m\b 50 ml of 
acetic anhydride. Titrate with 0.1 M perchloric acid, 
determining the;.end-point.potentiometrically. (2,4.25); Carry 
out a blank titration. :

1 ml of 0.1 Mperchloric acid is equivalent to 0.01896 g of 
CsH!2CINO2. ■
Storage. Store protected from light and in moisture free 
container, under nitrogen.

Dopamine Injection
Dopamine Hydrochloride Injection

Dopamine Injection is a sterile solution containing Dopamine. 
Hydrochloride. It is supplied as a ready-to-use solution or it is 
prepared by diluting either Sterile Dopamine Concentrate dr 
Dopafnine Hydrochloride for Injection with a suitable diluent 
in accordance with 'the- manufacturer’s instructions. :

Dopamine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of dopamine 
hydrochloride, C8HnNO2,HCl. '

The injection complies with the requirements stated under 
Parenteral Preparations and with she following 
requirements. ■' -

Description. Acolourless liquid.

Identification ....
A. Saturate a volume containing 0.1 g of Dopamine 
Hydrochloride with sodium chloride and extract with three 
2 0rml quantities of butan-l-olFilter the combined extracts 
throughunhydrous sodium sulphate and evaporate the filtrate 
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DOPAMINE INJECTION IP 2022

to dryness. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with dopamine hydrochloride IPRS treated in the 
same manner or with the reference spectrum of dopamine 
hydrochloride.

B. To a volume containing 10 mg of Dopamine Hydrochloride, 
add 0.1 ml of a 10.5 per cent w/v solution of iron(III) chloride 
hexahydrate. An intense green colour is produced.

Tests
pH (2.4.24). 3.0 to 4.5

5-Hydroxymethylfurfural. Determine by liquid chromato- 
graphy(2.4.14).

Test solution. Use the injection.

Reference solution. A 0.0025 per cent w/v solution of 5- 
hydroxymethylfurfural in water.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

end-capped octadecylsilane bonded to porous silica 
(5 pm),

- mobile phase: 0.05M disodium hydrogen ortho­
phosphate, adjusted to pH 7.0 with orthophosphoric 
acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 284 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 5-hydroxymethylfurfural is not more 
than the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent, determined 
with reference to the content of glucose).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a volume of injection to obtain a solution 
containing 0.032 per cent w/v of Dopamine Hydrochloride 
with the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution ,to 
50.0 ml with the mobile phase. .

Reference solution (b). Dilute 1.0 ml of the test solution and 
1.0 ml of a solution containing 0.03 per cent w/v each of 4- 
ethylcatechol and 3,4-dimethoxyphenethylamine to 50.0 ml 
with the mobile phase.

Use chromatographic system as described under Assay.

The retention time of dopamine is about 5 minutes, of4- 
ethylcatechol is about 3 minutes and of 3,4-dimethpxy- 
phenethylamine, is about 12 minutes.
Inject the reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 

secondary peak is not more than 1.25 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (2.5 per cent). The area of not more than one such 
peak is greater than the area of the principal peak in the 
chromatogram obtained with the reference solution (a) (2 q 
per cent).

Bacterial endotoxins (2.2.3). Not more than 26.67 Endotoxin 
Units per ml of a 0.16 per cent w/v solution of Dopamine 
Hydrochloride in water for injections.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a suitable volume of the injection with 
the mobile phase to produce a solution expected to contain 
0.0032 per cent w/v of Dopamine Hydrochloride.

Reference solution. A 0.0032 per cent w/v solution of 
dopamine hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

end capped octadecylsilane bonded to porous silica 
(5 pm),

- mobile phase: a mixture of 2 volumes of 0.1Mdisodium 
edetate, 10 volumes of glacial acetic acid, 300 volumes 
of acetonitrile and 700 volumes of 0.005Msodium 
dodecyl sulphate,

- flow rate: 2 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of C JI] 1NO2,HC1 in the injection.

Sterile Dopamine Concentrate

Sterile Dopamine Concentrate is a sterile solution of Dopamine 
Hydrochloride in Water for Injections.

The concentrate complies with the requirements for 
Concentrates for Injections or Injections stated under 
Parenteral Preparations and with the following 
requirements.

Sterile Dopamine Concentrate contains not less than 95.0 per 
cent and not more than 105.0 percent of the stated amount of 
dopamine hydrochloride, QI I- |NO2,HC1.

Description. A colourless or pale yellow solution.

Identification
A. Extract a volume containing 0.1 g of Dopamine 
Hydrochloride with 10 ml of butan-I-ol. Filter the extract 
through anhydrous sodium sulphate and evaporate the filtrate 
to dryness. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with dopamine hydrochloride IPRS treated in the
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IP 2022 DOPAMINE INJECTION

manner or re^erence spectrum of dopamine
hydrochloride.

g To a volume containing 10 mg of Dopamine Hydrochloride,
0 05 ml °f a 10-5 per cent w/v solution of iron(III) chloride 

hexahydrate. An intense green colour is produced.

Tests
pH(2.4.24).2.5to5.5.

Related substances. Determine by thin-layer chromatography 
p 4 17^ coating the plate with silica gel G.

Mobile phase. A mixture of 2 volumes of anhydrous formic 
acid, 7 volumes of water, 36 volumes of methanol and 52 
volumes of chloroform.

Test solution. Dilute a volume of the concentrate containing 
0 15 g of Dopamine Hydrochloride to 5 ml with methanol.

Reference solution (ri). A 0.0075 per cent w/v solution of 4-O- 
methyldopamine hydrochloride in methanol.

Reference.solution (b). A solution containing 0.0075 per cent 
w/v each of 3-O-methyldopamine hydrochloride and 4-O- 
melhyldopamine hydrochloride in methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air for 2 hours. Spray 
evenly and abundantly with a mixture, prepared immediately 
before use, of equal volumes of iron (III) chloride solution 
and potassium hexacyanoferrate(III) solution. Any 
secondary spot with a Rf value higher than that of the principal 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with reference solution (a) (0.25 per cent). The test is not valid 
unless the chromatogram obtained with reference solution (b) 
shows two clearly separated spots.

Bacterial endotoxins (2.2.3). Not more than 26.67 Endotoxin 
Units per ml of a 0.16 per cent w/v solution of Dopamine 
Hydrochloride in water for injections.

Assay. Carry out the method described under requirements 
for the ready-to-use solution.

Storage. Sterile Dopamine Concentrate should be protected 
from light.

Dopamine Hydrochloride for Injection
Dopamine Hydrochloride for Injection is a sterile material 
consisting of Dopamine Hydrochloride with or without 
excipients. It is supplied in a sealed container.
Dopamine Hydrochloride for Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of dopamine hydrochloride, CsHl!NO2,HCl.
7^e contents of the sealed container comply with the 
requirements for Powders for Injections or Injections stated 

under Parenteral Preparations and with the following 
requirements.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dopamine 
hydrochloride IPRS or with the reference spectrum of 
dopamine hydrochloride.

B. Dissolve 10 mg of the substance under examination in. 2 ml 
of water and add 0.05 ml of iron (III) chloride solution. An 
intense green colour is produced.

Tests

pH (2.4.24). 2.5 to 5.5 determined in 4.0 per cent w/v solution in 
a 1.0 per cent w/v solution of sodium metabisulphite.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 2 volumes of anhydrous formic 
acid, 7 volumes of water, 36 volumes of methanol and 52 
volumes of chloroform.

Test solution. Dissolve a quantity of the contents of the sealed 
container to produce a solution containing 3.0 per cent w/v of 
dopamine hydrochloride in methanol.

Reference solution (ri/ A0.0075 per cent w/v solution of 4-O- 
methyldopamine hydrochloride in methanol.

Reference solution (b). A solution containing 0.0075 per cent 
w/v each of 3-O-methyldopamine hydrochloride and 4-O- 
methyldbpamine hydrochloride in methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air for 2 hours. Spray 
evenly and abundantly with a mixture, prepared immediately 
before use, of equal volumes of iron(III) chloride solution 
and potassium hexacyanoferrate(III) solution. Any 
secondary spot with a Rf value higher than that of the principal 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with reference solution (a) (0.25 per cent). The test is not valid 
unless the chromatogram obtained with reference solution (b) 
shows two clearly separated spots.

Bacterial endotoxins (2.2.3). Not more than 26.67 Endotoxin 
Units per ml of a 0.16 per cent w/v solution of Dopamine 
hydrochloride in water for injections.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve sufficient quantity of the mixed 
contents of the 10 containers in the mobile phase to produce 
a solution containing 0.0032 per cent w/v of Dopamine 
Hydrochloride
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DOPAMINE HYDROCHLORIDE AND DEXTROSE INJECTION IP

Reference solution. A 0.0032 per cent ow/v solution of 
dopamine hydrochloride IPRS in the mobile phase ■ ■ ■ ■ ■ ■ a 
Use the-chromatographic-procedure as described under'Assay 
for the ready-to-use solution.

Inject the reference solution and the test solution.

Calculate the content of C8H। iNO2,HCl in a container of average 
content'weight. --- : ;

Dopamine Hydrochloride and Dextrose 
Injection ;
Dopamine Hydrochloride and Dextrose Injection is a sterile 
solution of Dopamine Hydrochloride and Dextrose in Water 
for Injection.. / 1 k;

Dopamine Hydrochloride and Dextrose Injection contains riot 
less than 95.0 per cent and not more than 105.0 per cent of the 
stated amounts of dopamine hydrochloride,C8H;:NO2,HC1 and 
dextrose,C6II12O6, H2O. .. ....... , .

NOTE— Do riot use the infection if it is darker than slightly 
yellow or discoloured in any other way.--' a.

Usual strengths/; Dopamine;Hydrochloride, 80 .mg and 
Dextrose, 5 gper,T 00 ml; Dopamme)Hydrochloridegl60. mg 
and Dextrose, 5 gper 100 ml; Dopamine Hydrochloride, 320 
mg and Dextrose, 5 g per 100ml., . ...A

Identification 1
A. Dissolve 0.1 g in 10 ml of water, add 3 ml of'potassium 
cupri-tartrate solution', the solution is blue and clear. Heal to 
boiling; a copious red precipitate is formed.

B. In the Assay for dopamine hydrochloride, the principal peak, 
in the chromatogram' obtained with the test solution 
corresponds to the peak in the chromatogram obtained with 
reference solution (a). . '

Tests
pH(2.4.24).2.5to4.5. ; .■■■■/: X

5-hydroxymethylfurfural and related substances. -; m j n w 

Solvent mixture: 0.022 M sodium hydroxide in water. '~"'f 

Cation-exchange column. A chromatographic tube having a 
0.8 cm x 4 cm bed volume (or abbut'2 ml) of 100 to 200 mesh, 
strongly acidic, styrene-divinylbenzene cation-exchange resin. 
Condition the column by washing with about 30 ml of wtz/er, 
discarding the eluate. // biuph m xmmmvU ,A. 

Passavolume.of injectipntcontaining about TOO mg of hydrous 
dextrose through the resin bed in the cation-exchange column^ 
al lowing thesample to flow, down the wall of the column so as 
not to disturb the resin bed, and collect the eluate in a 50-ml 

volumetric flask. Wash the-column with 25,0 ml of water aiJj 
collect the eluate in the same 50-ml volumetric flask; Dilute the 
eluate with solvent mixture to volume, and mix to obtain th 
test solution. In. a similar manner, prepare a blank by nass;
25 .0 ml of mv/er through a freshly conditioned C3tion-exchaii4 
column, collecting the eluate in a 50-ml volumetric flask, diluti* 
with solvent mixture to volume, and mix. Determine the 
absorbance of the test solution against the. blank in a 1 cm cep 
at 284 nm (2.4.7). The absorbance obtained is not more than 
0.25. C ■ .ww/d,;;;, ■■

Bacterial endotoxins (2.2.3). Not more than 1’6.67 Endotoxin 
Units per mg of dopamine hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. ., .

Eon dopamine hydro chloride — Determine by liquid 
chromatography (2.4.14).

Test solution,. Mix the content of 10 containers. A measured 
volume containing 16 mg of Dopamine Hydrochloride to 
100-ml volumetric flask, dilute with mobile phase to volume 
and mix.
Reference solution fa). A 0.016. per cent w/v solution of 
dopamine hydrochloride IPRS in mobile phase.

Reference solution (h). A 2.0 per cent w/v solution of benzoic 
acidm methanol and finally dilute with mobile phase to obtain 
0.5 per cent w/v solution. . .... ... .. ,

Reference solution (c). Dilute 10.0 ml of the reference solution 
(a) and! 0.0 ml of reference solution (b)to 100.0 ml with mobile 
phase. ww > ccx ■■ cN; (.w mown;.- y.x--x-x

Chromatographic system ’ '''''J ''' ’1:;'
- a stainless steel column 30 cm x 4 mm packed with 

endcapped: octadecylsilane bonded to . porous silica 
(5 pm). W ■ / '■ 'X W .'' :/ ; ./

- mobile phase: a mixture, of 87 volumes of a niixture of 
...... 0.005 M sodium 1-octanesulphonate in 1 per cent v/v 

glacial acetic acid and 13 yqlumes of. acetonitrile,
- flow rate: 1.5 ml per minute,

■ - spectrophotometer set at 280 nm, 
- injection volume: 40 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between benzoic acid and dopamine hydrochloride 
is not less than 4.0. v. w..r,w- wi ■/ 2;/; ■
Inject reference solution (a). The relative standard deviation 
for replicate injections id riot mord than'3.0 per cent.'

Ihj ect reference solution (a) and the test solu tion. . .

Calculate the content of C8H t (NO2,HC1.: ■. s ■ ■ - • •' ■; ■
For dextrose-  ̂To a.measured volume containing 2 g to 5 g 
ofDextrose, add 0.2 mtof 5 Mammonia and sufficient waW
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[p 2p2? DORZOLAMIDE HYDROCHLORIDE

reduce 100.0 ml. Mix well; allow to stand for 30 minutes 
I0^etermjne the optical rotation in a 2-dm tube (2.4.22). The 
Served rotationmultiplied by 1.6424 represents the weight, 

of dextrose, (AHAT,!LO in the volume taken for assay.

gtora^e. Store Protectc<^ ^rom m°islure- ■■

Dorzolamide Hydrochloride

: MoLWt 360.9

Dorzolamide Hydrochloride is (45\6\S')- 4-(ethylammo)-5,6- 
dihydro-6-methyl-4#4-thieno [2,3-6] thiopyran-2-sulfonamide 
7.7-dioxide, monohydrochloride.

Dorzolamide Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent ofCioIT:(.NAXiS-.. HC1, 
calculated on the anhydrous basis.'

Category. Antiglaucoma agent.

Description. A white to off-white, crystalline powder.

Identification < ; ; ; .
Test A may be omitted if tests B and'C are carried out: .■

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dorzolamide 
hydrochloride.-IPRS. or with the reference spectrum, of 
dorzolamide hydrochloride. . ■' <•, ;.’r

B. In .the Assay,rhe: principal, peak in the chromatogram 
obtained with the; test solution corresponds to the peak in the 
chromatogram obtained;with-the reference solution.

C. It gives reaction (A)of chlorides (2.3.1).

Tests 7 "7:7 77 1"

Dorzolamide impurity A. Determine by liquid chromatography 
(2.4.14) h ■ ...T - . -T w.wm U wr?

Solvit mixture. 87 volumes, of lert-butyl methyl ether,, 10 
volumes of glacial acetic acid and 3volumes ofacetonitrile.

?est solutionwlDAsso]y&- 20 mg of the; substances under 
exaHiinatiofr in: ,4/ml of 0-.5M- ammonium--hydroxide:'in a 
centrifuge tube, add 4 ml .of ethyl ’.acetate and mix. Separate 

organic layer and .transfer it.to a separate centrifuge tube. 
4 ml of ethyl acetate to. the aqueous layer, mix, separate 

the organic layer and combine it with the first extract. Evaporate 
the combined; organic layers.to dryness on a water-bath at 50° 
under a stream of nitrogen. Dissolve the: residue in 3 ml of 
acetonitrile, add 3 drops, of fS)r(-)^tx~methylbenzyl 
isocyanate, and heat on a water-bath at-50° for 5 minutes. 
Evaporate to dryness on a water-bath at 50° under a stream of 
nitrogen. Dissolve the residue in 10. ml of the solvent mixture.

Reference solution. Dissolve 18 nig of dorzolamide 
hydrochloride IPRS and 2 mg of'dorzolamide impurity A 
IPRS ((4R,6R)-4-(eihylamino)-6-methyl-5't6-dihydro-4H- 
thieno [2,3-b] thiopyran-2~hulph'onamide7, 7-dioxide, 
monohydrochloride:IPRS) in 4 ihl of 015Ad ammonium 
hydroxide in a centrifuge tube and proceed as indicated for 
the test solution beginning with ‘"add 4 ml of ethybacetate". 

Chromatographic system ' : : '
- a stainless steel column 25 cm x 4.6 mm, packed with 

porous silica particles (5pm), -
- mobile phase: ,a mixture of 63 volumes of tert-butyl 

methyl ether, 35 volumes of ndieptane, 2 volumes of 
acetonitrile and 0.2 volume of water,

- flow rate: 2 ml per minute, "':
• spectrophotometer set at 254 nm, ■ ;•;••• if
- injection volume: 10 pl.

The relative retention time with reference to dorzolamide for 
dorzolamide impurity A is about 1.5. 7 7 J
Inject the reference solution. The test is not valid unless the 
resolution between the peaks corresponding to dorzolamide 
and dorzolamide impurity Ais not less than 4.0. -c J;. Aw. 

Inject the test solution.,The area of the peak corresponding to 
dorzolamide impurity Ais not more than 0.5 per cent, calculated 
by area normalization method.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications. ' '•

Inject the test solution.The area of any secondary peak is not 
more than 0.1. per cent and the sum of areas of all the secondary 
peaks is not more than 0.5 per. cent, calculated by area 
normalization method.
.Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.4g. .,w.,,ww,...wv;

Assay. Determine by liquid chromatography (2.4.14). ■ ..;.

Test solution.: Dissolve. 60mg of the substance under 
examination in mobile phase A and dilute to 100.0 ml with 
mobile phase A.
Reference solution. A 0.06 per cent w/v solution of 
dorzolamide hydrochloride IPRS in mobile phase A.
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DORZOLAMIDE HYDROCHLORIDE

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5pm),
- column temperature: 35°,
- mobile phase: A. a mixture of 94 volumes of buffer 

solution prepared by dissolving 3.7 g of monobasic 
potassium phosphate in 1000 ml of water and 6.5 
volumes of acetonitrile,

B. acetonitrile,
- a gradient program using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
15 100 0
30 50 50
37 100 0
44 100 0

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 6500 theoretical plates, the 
tailing factor is not less than 0.6 and not more than 1,2 and the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C1qH16N2O4S3\ HCI.

Storage. Store protected from light and moisture, at a 
temperature 15° to 30°;

Dorzolamide Eye Drops
Dorzolamide Hydrochloride Eye Drops

Dorzolamide Eye Drops are a sterile solution of Dorzolamide 
Hydrochloride in Purified Water.

Dorzolamide Eye Drops contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
dorzolamide, C10H16N2O4S3.

Usual strength. 2 per cent w/v.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
Obtained with reference solution (a).

Tests
pH (2.4.24). 5.0 to 6.0.

IP 2022 '?

Other tests. Comply with the tests stated under Eye DfOps 

Related substances. Determine by liquid chromatogra h 
(2.4.14).

Test solution. Dilute a volume of eye drops to obtain a solution 
containing 0.01 per cent w/v of dorzolamide in the mobile 
phase.

Reference solution (a). Dilute 1.0 ml of the test solution io 
100.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 5.0 ml with the mobile phase.

Reference solution (c). A solution containing 0.011 per cent 
w/v of dorzolamide hydrochloride IPRS and 0.000011 per 
cent w/v of dorzolamide impurity D IPRS in the mobile phase

Chromatographic system
- a stainless steel column 25; cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 1 volume of acetonitrile and 

19 volumes of a 0.2 per cent v/v solution of 
orthophosphoric acid, adjusted to pH 3.0 with 
triethylamine,

- flow rate: 1 ml per minute,
- spectrophotometer set at 253 nm,
- injection volume: 20 pl.

Name Relative
retention time

Dorzolamide impurity D1 0.9

1(4S,6S)-4-amino-6-methyl-5,6-dihydro-4/7-thieno[2,3-Z>]thiopyran- 
2- sulfonamide 7.7-dioxidc,

2(47?S,6iS2i)-4-(ethylamino)-6-methyl-5,6-dihydro-4Zi'-thieno[2,3- 
6]thiopyran-2- sulfonamide 7,7-dioxide.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to dorzolamide and 
dorzolamide impurity D is not less than 3.0.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to dorzolamide impurity B is not 
more than 1.3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (L3 Pcr 
cent). The area of any peak corresponding to dorzolamide 
impurity D is not more than the area of the principal peak m 
the chromatogram obtained with reference solution (b) (0- 
per cent), the area of any other secondary peak is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent). The sum oi 
the areas of all the secondary peaks is not more than 1.5tlineS

Dorzolamide (retention time: about 11 minutes) 1.0
Dorzolamide impurity B2 1.1
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area of the principal peak in the chromatogram obtained 
reference solution (a) (1.5 per cent). Ignore any peak with 

'narea less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 

cent).
\ssay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute the eye drops to obtain a solution 
containing 0.01 per cent w/v of dorzolamide in the mobile 
phase.
Reference solution (a). A 0.011 per cent w/v solution of 
dorzolamide hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 0.011 per cent 
w/v of dorzolamide hydrochloride IPRS and 0.000011 per 
cent w/v of dorzolamide impurity D IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to dorzolamide and 
dorzolamide impurity D is not less than 3.0.

Inject reference solution (a) and the test solution.

Calculate the content of C10H|6N2O4S3 in the eye drops.

1 mg of Ci0H16N2O4S3,HCl is equivalent to 899 pg of 
C10H,6N2O4S3.

Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of dorzolamide.

Dorzolamide and Timolol Eye Drops
Dorzolamide and Timolol Eye Drops are a sterile solution of 
Dorzolamide Hydrochloride and Timolol Maleate in Purified 
Water.

Dorzolamide and Timolol Eye Drops contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount each of dorzolamide, Ci0H16N2O4S3 and timolol, 
Ct3H24N4O3S.

Osual strength. Dorzolamide 2 per cent w/v and timolol 0.5 
per cent w/v.

Identification
A- In the Assay for dorzolamide, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the principal peak in the chromatogram obtained with the 
reference solution.

Bl L• m the Assay for timolol, the principal peak in the 
chromatogram obtained with the test solution corresponds to 

DORZOLAMIDE AND TIMOLOL EYE DROPS

the principal peak in the chromatogram obtained with the 
reference solution.

Tests

pH(2.4.24).5.0to6.0.

Related substances. For dorzolamide—Determine by liquid 
chromatography (2.4.14).

Solvent mixture.1 volume of acetonitrile and 19 volumes of a 
0.2 per cent v/v solution of orthophosphoric acid.

Test solution. Dilute a volume of eye drops to obtain a solution 
containing 0.01 per cent w/v of dorzolamide with the solvent 
mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 5.0 ml with the solvent mixture.

Reference solution (c). A solution containing 0.011 per cent 
w/v of dorzolamide hydrochloride IPRS and 0.000011 per 
cent w/v each of dorzolamide impurity B IPRS and 
drozolamide impurity D IPRS.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. acetonitrile,

B. 0.2 per cent v/v orthophosphoric acid, 
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 253 nm, 
- injection volume: 20 u!.

l(41S',6S)-4-amino-6-methyl-5)6-dihydro-4H-thieno[2,3-6] thiopyran- 
2- sulfonamide 7,7-dioxide,

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 5 95
15 5 95

15.1 95 5
20 95 5

20.1 5 95

30 5 95

Name Relative 
retention time

Dorzolamide impurity D1 0.8
Dorzolamide (retention time: about 12 minutes) 1.0
Dorzolamide impurity B2 1.2

2(4RS,65'2J)-4-(ethyiamino)-6-methyI-5,6-dihydro-427-thieiio[2,3-
£>]thiopyran-2- sulfonamide 7,7-dioxide.
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Inject reference solution (c). The test is not valid: unless the 
resolution between the peaks due to dorzolamide; and 
dorzolamide impurity D is not less than 3.0.

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to dorzolamide impurity B is not more, than 1.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (1.1 per cent), the area of any peak 
due to dorzolamide impurity D is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent), the area of any other secondary 
peak is not more than the area of the principal peak an the 
chromatogram obtained with reference solution (b) (0.2,per 
cent) and the sum of the areas of all the secondary peaks is 
hot more than 1.3 times the area of the principal peak in the 
chromatogram obtained with' reference'solution1 (a): (1.3 per 
cent); Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent), and peaks due to timolol 
and maleic acid. . ?

For timolol—Determine by liquid chromatography (24.14),.

Test solution. Dilute a volume of eye drops to obtain a solution 
containing 0.025 per cent w/v of timolol in the mobilephase.

Reference, solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase, further dilute 2.0 ml'of this 
solution to 5.0 ml withthe mobilephase. !

Reference solution, (b). Add 8. ml of 0.I Msodium hydroxide 
to 90 mg of timolol maleate, 7/765, heat at 70° for. 15 hours, 
cool and dilute to 50.0 ph withthe mobile phase. Mix 1. volume 
of the solution with 4 volumes ofa 0.14 per pept, w/v solution 
of dorzolamide hydrochloride IPRS in the mobile phase.

Chromatographic system ; . - ,.v -r..-
- a stainless steel column 25, cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature. 40°,
- mobile phase: a mixture of 2 volumes of methanol and 3 

volumes ofa 1.1 per cent w/v solution .of sodium 
dihydrogen orthophosphate monohydrate, adjusted to 
pH 2.8 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 295 nm, _ 7;.;;;.

. injection .volume: 20 pl.

Name . , , ; Relative ...
retention time

Dorzolamide . 6.5
Timolol impurity G1..........  - 0.6
Timolol impurity B2 ■ ! ; - ■< ••• < .............. Qp

Timolol (retention time: about 5.7 minutes) 1.0
Timolol impurity D3 1.5

$ 2022

44morphoIin-4-yl)-l,2-,5-thiadiazol-3.(2//):-dne 1-oxide, 

thiadiazoJ-3- yl]oxyjpropan-l-ol, ’ 4-

4~(morpholin-4-yl)-L2,5-ttiiadiazol-3-oI..

Inject reference solution (b). The test is not valid unless th 
resolution between the peaks due to timolol impurity G 3^ 
timolol impurity B is not less than 1.5.

Inject reference solution (a) and the test solution. Run 
chromatogram twice the retention time of the timolol peak In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to timolol impurities B, D or G is not 
more than twice the area Of the principal peak in the 
chromatogram obtained with reference solution (a) (0.4 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.2 per cent) and the sum of areas 
of all the secondary peaks is not more than 2.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less. than 0.5 times the area pf .the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent) and peaks due to maleic acid.

Other tests. Comply with the tests stated under Eye Drops.

Assay. For Dorzolamide—Determine by liquid 
chromatography (2.4.14). '

Solvent mixture. 1 volume of acetonitrile and 19 volumes of 
0.2 per cent v/v solution of brthophosphoric acid. ;;

Test solution. Dilute the eye drop's to obtain a solution 
containing 0.01 per cent w/v of dorzolamide in the solvent 
mixture.

Reference solution (a).- A 0.011 per cent w/v solution of 
dorzolamide hydrochloride IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.011 percent 
w/v of dorzolamide hydrochloride IPRS and' 0.000011 per 
cent w/v of dorzolamide impurity D IPRS in the solvent 
mixture. zzz:. z/5 -.z- ■ .

Use chromatographic system as described under Related 
substahced for dorzolamide.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to' dorzolamide and 
dorzolamide impurity D is not less than 3.0.

Inject reference solution (a) and the test solution. .

Calculate the content of C]0I I16N2O4S3 in the eye drops.

1: mg of C!oH|6N204S3,llC.l is equivalent to 8^9 pg 
G10H16N2O4S> >zir.- zk m
For timolol—Determine by liquid chromatography (2.4.14)- 

Test solutiori. 'Dilute the' eye drop's to obtain a solution 
containing 0.025 per cent w/vdf timolol in the mobile phase.
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Reference solution (a). A 0.0342 per cent w/v 
fpiolol maleate IPRS in the mobile phase.

solution of

Erence solution (b). Add 8 ml of 0.1 M sodium hydroxide 
90 mg of dmolol maleate IPRS, heat at 70° for 15 hours, 

cool and dilute to 50.0 ml with the mobile phase. Mix 1 volume 
of the solution with 4 volumes of a 0.14 per cent w/v solution 
of dorzolamide hydrochloride IPRS.

Use chromatographic system as described under Related 
substances for timolol.

Inject reference, solution (b). The .test is not valid unless the 
resolution between the peaks due to timolol impurity G and 
timolol impurity B is not less than 1.5.

Inject reference solution (a) and the test solution.

Calculate the content of C13H24N4O3S3, in the eye drops.

I mg of C13H24N4O3S3,C4H4O4 is equivalent to 731.6 pg of 
C^Hy^OsSj.

Labelling. The label states the quantity of Dorzolamide 
Hydrochloride in terms of the equivalent amount of 
dorzolaniide and the quantity of Timolol Maleate in terms of 
the equivalent amount of timolol.

Dothiepin Hydrochloride
Dosulepin Hydrochloride

CI9H2!NS,HC1 . . . Mol. Wt. 331.9

Dothiepin Hydrochloride is 3-(677-dibenzo[6,e]thiepin- 11- 
ylidene) propyldimethyl amine hydrochloride, consisting 
predominantly of the E-isomer.'

DothiepinHydrochloride.contains notless than 98.0 per cent 
and not more than 101.0 per cent of C l9H2INS,HCl, calculated 
on the dried basis.

Category. Antidepressant

Description. A white to faintly yellow, crystalline'pbwder.

Identification
lests B and C may be omitted if tests A and D are carried out. 
lest A may be omitted if tests B, C and D are carried out. ' 

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 

dothiepinhydrochloride IPRS or with the reference spectrum 
of dothiepin hydrochloride.

B. When examined in the range 220 nm to 350 nm (2.4.7), a 
0.001 per cent w/v solution in 0.1 per cent v/v solution of 
methanolic hydrochloric acid shows absorption maxima at 
about 231 nm and 306 nm; specific absorbance at 231 nm is 
660 to 730.

C. Dissolve 1 mg in 5 ml ol sulphuric acid; a dark red colour is 
produced.

D. It gives reaction (A) of chlorides (2.3.1).

Tests
Appearance of solution. A 5.0 per cent w/v solution is clear 
(2.4.1) and not more intensely coloured than reference solution 
YS5 (2.4.1).

pH (2.4.24). 4.2 to 5.2, determined in a 10.0 per cent w/v solution 
in carbon dioxide-free water.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Protect the solutions from light and use freshly 
prepared solutions.

Test solution. Dissolve 50 mg of the substance under 
examination in 5 ml of methanol and dilute to 100.0 ml with the 
mobilephase.

Reference solution (a). Dissolve 12.5 mg of dothiepin impurity 
A IPRS in 5 ml of methanol and dilute to 50.0 ml with the 
mobile phase. Dilute 0.5 ml of the solution to 100.0 ml with the 
mobilephase.

Reference solution (b). Dissolve 10 mg of dothiepin for system 
suitability IPRS (containing impurity E) in 5 ml of methanol 
and dilute to 20.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

cyanosilane bonded to porous silica (5 pm),
- column temperature: 35°,
- mobile phase: a mixture 1 volume of 0.83 per cent v/v 

solution of perchloric acid, 10 volumes of propanol, 
30 volumes of methanol and 60 volumes of water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 229 nm,
- injection volume: 5 pl.

Name Relative
retention time

Dothiepin impurity A1 0.3

l(£,)-3-(5“OXO-5X4-dibenzo[6, e]thiepin - J 1 (6/7)-yhdene)-7V,Y-
dimetbylpropan-1 -amine,

Dothiepin (Retention time: about 14 minutes) 1.0

Dothiepin impurity E2 0.92
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2(Z)-3-(dibenzo[6,e]thiepin-l l(6//)-yli<Iene)-7V,Y-dimethylpropan-l- 
amine.

Inject reference solution (b). Adjust the sensitivity of the 
system so that the peak-to-valley ratio is minimum 4, where Hp 
is height above the baseline of the peak due to impurity E and 
Hv is the height above the baseline of the lowest point of the 
curve separating this peak from the peak due to dothiepin.

Inject reference solution (a) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak, the area of any secondary peak corresponding to 
dothiepin impurity E is not more than 5 per cent of the sum of 
the areas of the peak due to dothiepin impurity E and the 
principal peak in the chromatogram obtained with the test 
solution (5 per cent), the area of any peak corresponding to 
dothiepin impurity A is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.25 per cent), the area of any other secondary peak is not 
more than 0.4 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent) and the sum of areas of all the secondary peaks other 
than dothiepin impurity E is not more than twice the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than 0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1 g complies with the limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2,41 9). Not more than 0.5 per cent, determined 
on 1,0 g by drying in an oven at 105°.

Assay. Dissolve 0.250 g in a mixture of 5 ml of anhydrous 
acetic acid and 35 ml of acetic anhydride. Titrate with 0.1 M 
perchloric acid, determining the end point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03319 g of 
C19H21NSJIC1

Storage. Store protected from light.

Dothiepin Capsules
Dothiepin Hydrochloride Capsules; Dosulepin Capsules; 
Dosulepin Hydrochloride Capsules.

Dothiepin Capsules contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of dothiepin 
hydrochloride, C!9H21 NS,1IC1.

Usual strength. 25 mg.

2178
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Identification

Extract a quantity of the contents of the capsules contain^ 
0.1 g of Dothiepin Hydrochloride with 20 vttitf ethanol 
and remove the ethanol from the filtrate by evaporation The 
residue complies with the following tests.

A. Dissolve 1 mg in 5 ml of sulphuric acid; a dark red colour is 
produced.

B. On 20 mg determine by the oxygen-flask method (2.3 3^ 
using a mixture of 15 ml of water and 1 ml of hydrogenperoxide 
solution (20 volume) as the absorbing liquid. The solution 
gives the reactions of sulphates (2.3.1).

C. It gives reaction (A) of chlorides (2.3.1).

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of 90 volumes of 1,2-dichloroethane, 
10 volumes of 2-propanol and 1 volume of strong ammonia 
solution.

Test solution (a). Extract a quantity of the contents of the 
capsules containing about 0.25 g of Dothiepin Hydrochloride 
by shaking for 2 minutes with 5 ml of chloroform, centrifuge 
and use the supernatant liquid.

Test solution (b). Dilute 2.0 ml of test solution (a) to 5.0 ml 
with chloroform.

Reference solution. A freshly prepared solution containing 
0.02 per cent w/v each of ll-(3-dimethylamino-propylidene)- 
6H-dibenzo[b,e]thiep in-5-oxide IPRS and 6H-dibenzo- 
[b, e]th iepin-11-one IPRS in chloroform.

Apply to the plate 5 pl of the reference solution and 10 pl of 
the test solutions. After development, dry the plate in air and 
examine under ultraviolet light at 254 nm. In the chromatogram 
obtained with the reference solution the spot with the lower 
Rf value is more intense than any corresponding spot in the 
chromatogram obtained with test solution (b). In the 
chromatogram obtained with test solution (a) any secondary' 
spot other than any spot corresponding to the spot with the 
lower Rf value in the chromatogram'obtained with the reference 
solution is not more intense than the proximate spot in the 
chromatogram obtained with the reference solution.

Z-Isomer. Determine by gas chromatography (2.4.13).

Test solution. Use the supernatant liquid obtained by extracting 
a quantity of the mixed contents of 20 capsules containing 
25 mg of Dothiepin Hydrochloride with 5.0 ml of methanol 

and centrifuging.

Reference solution. A 0.5 per cent w/v solution of dothiep111 
hydrochloride IPRS in methanol.

? ■ : • "2:" s ■ '■■■■■■_ ■■■ ■■■ ■
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rhromatogr!1Pll,c system
a glass column 1.8 m x 3 mm, packed with acid-washed, 
silanised diatomaceous support (100 to 120 mesh) coated 
with 3 per cent w/w of cyanopropylmethyl phenyl methyl 

'silicone fluid (Such as OV-225),
_ temperature: 

column.2000, 
inlet port. 260°, 
flame ionisation detector, 

_ nitrogen as the carrier gas.

hi the chromatogram obtained with the reference solution a 
peak due to Z-dothiepin is present with a retention time of 
approximately 0.83 relative to the retention time of the principal 
peak which is due to ^-dothiepin. In the chromatogram obtained 
with the test solution the area of any peak corresponding to 
Z-dothiepin is not greater than 7.5 per cent of the sum of the 
areas of the peaks due to Z-dothiepin and /T-dothiepin.

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 0.5 g of Dothiepin Hydrochloride and extract 
with 20 ml followed by four quantities, each of 
10 ml, of chloroform, filtering each extract through the same 
filter. Evaporate the combined extracts to dryness, dissolve 
the residue in 100 ml of acetone and add. 15 ml of mercuric 
acetate solution. Titrate with 0.1 Mperchloric acid, using 
3 ml of a saturated solution of methyl orange in acetone as 
indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03319 g of 
C19H21NS,HC1.

Storage. Store protected from moisture.

Dothiepin Tablets
Dothiepin Hydrochloride Tablets; Dosulepin Tablets; 
Dosulepin Hydrochloride Tablets

Dothiepin Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of dothiepin 
hydrochloride, Ci9H2!NS,HCl.

Usual strengths. 25 mg; 50 mg; 75 mg; 100 mg; 150 mg.

Identification
Extract a quantity of the powdered tablets containing about 
0-2 g of Dothiepin Hydrochloride with 20 ml of 
dichloromethane, centrifuge, filter through anhydrous sodium 
sulphate and evaporate the filtrate to dryness. Dissolve the 
residue in the minimum quantity of ethanol and add an excess 
°f et/jer. Filter the precipitate, wash with ether and dry. The 
residue complies with the following tests.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with dothiepin 
hydrochloride IPRS or with the reference spectrum of 
dothiepin hydrochloride.

Tests
Related substances. Determine by thin layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 1 volume of 13.5 Mammonia, 10 
volumes of 2-propanol and 90 volumes of 1,2-dichloroethane

Test solution. Disperse a quantity of the powdered tablets 
containing 0.25 g of Dothiepin Hydrochloride with 5 ml of 
dichloromethane, centrifuge and use the clear supernatant 
liquid.

Reference solution (a). Dilute 2.0 ml of the test solution to 5.0 
ml with dichloromethane.

Reference solution (b). A solution containing 0.010 per cent 
w/v each of 3-(dibenzo[b,e]thiepin-ll(6H)-ylidene)-N,N- 
dimethylaminopropan-1-amine S-oxide hydrochloride IPRS 
and 3-(dinbenzo[b,e]thiepin-11 (5 II)-one IPRS in chloroform.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise about three-fourths of the height of the plate. 
Dry the plate in air and examine under ultraviolet light at 
254 nm. In the chromatogram obtained with reference solution 
(b) the spot with the lower Rf value is more intense than any 
corresponding spot in the chromatogram obtained with 
reference solution (a) (0.5 per cent). In the chromatogram 
obtained with test solution, any secondary spot other than 
any spot corresponding to the spot with the lower Rf value in 
the chromatogram obtained with reference solution (b) is not 
more intense than the proximate spot in the chromatogram 
obtained with reference solution (b) (0.2 per cent)

Z-Impurity. Determine by gas chromatography (2.4.13).

Test solution. Disperse a quantity of tablet powder containing 
25 mg of the Dothiepin Hydrochloride in 5.0 ml of methanol 
for 15 minutes, centrifuge and use the supernatant liquid.

Reference solution. A 0.5 per cent w/v solution of dothiepin 
hydrochloride IPRS in methanol.

Chromatographic system
- a glass column 1.8 m x 3 mm, packed with acid-washed, 

silanised diatomaceous support (100 to 120 mesh) coated 
with- 3 per cent w/w of cyanopropylmethyl phenyl methyl 
silicone fluid (Such as OV-225),

- temperature: 
column. 200°, 
inlet port. 260°,

- flame ionisation detector,
- nitrogen as the carrier gas,
- injection volume: 1 pl.
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In the chromatogram obtained with the reference solution a 
peak due to Z-dothiepin is present with a retention time of 
approximately 0.83 relative to the retention time of the principal 
peak which is due to £'-dothiepin. In the chromatogram obtained 
with the test solution the area of any peak corresponding to 
Z-dothiepin is not more than 7.5 per cent of the sum of the 
areas of the peaks due to Z-dothiepin and A’-dothiepm.

Other tests. Comply with the tests stated under Tablets/ .
Assay. Determine by liquid chromatography (2.4.14).
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of Dothiepin Hydrochloride 
with about 70 ml of 0.1 Mhydrochloric acid, shake for about 
30 minutes and, dilute to 100.0 ml with, 0.7 M hydrochloric 
acid and filter, rejecting the first few ml of filtrate. Dilute. 25.6 
ml of the solution to 100.0 ml with 0.1 Mhydrochloric acid.

Reference solution. A 0.0125 per cent w/v solution of 
dothiepin hydrochloride IPRS in 0.1 Mhydrochloric acid.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile ' phase: a mixture of 10 volumes of 
. tetrahydrofuran, 40 volumes, of acetonitrile, and 

50 volumes of 0.5 per cent w/v solution of potassium 
dihydrogen orthophosphate adjusted to pH 3.0, with

. • • ; 2M orthophosphoric acid, ' 1
- flow rate: 1.5 ml per minute, 
— spectrophotometer set at 231 nm, 
- injection volume: 2.0 pl. .

Inject the reference solution. The test-is not valid unless the 
column efficiency is not less than 2000 -theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content, C iT’L]NS,HC1 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. ......

Doxapram Hydrochloride

C24H30N2O2,HCl,H2O Mol. Wt. 433.00 

Doxapram Hydrochloride is (7?5)-l-Ethyl-4-(2-morpholinQt 
ethyl)-3,3-diphenyL2-pyrrolidonc hydrochloride monohydra;e 

Doxapram Hydrochloride contains not less than 98.0 perce . 
and not more than 100.5 per cent of C24H30N2O2,HCl, calculated 
on the dried basis.

Category. Respiratory stimulant.

Description. A white or almost white, crystalline powder

Identification

Test B may be omitted if tests A and C are carried out. Test 4 
may be omitted if tests B and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.Q 
Compare the. spectrum with that obtained with doxapram 
hydrochloride IPRS or with the reference spectrum of 
doxapram hydrochloride.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 10 volumes of 1.7 per cent w/v of 
ammonia, 10 volumes of 2-propanol and 80 volumes of 
2- methylpropanol.

Test solution. Dissolve 10 mg of the substance under 
examination in methanol and dilute to 10.0 ml with methanol.

Reference solution. A 0.1 per cent w/v solution of doxapram 
hydrochloride IPRS in methanol.

Apply to the plate 10.pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with dilute 
potassium iodobismuthate solution and examine immediately. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the principal spot in the chromatogram 
obtained with the reference solution.

C. It gives reaction (A) of chlorides (2.3.1).

Tests
Appearance of solution. A 2.0 per cent w/v solution in iW 
is.clear (2.4.1) and colourless (2.4.1).

pH (2.4.24). 3.5 to 5.0, determined in a 1.0 per cent w/v solution 
in carbon dioxide free water.

Optical rotation (2.4.22). - 0.1° to + 0.1°, determined on 
5.0 per cent w/v solution in carbon dioxide-free water.

Related substances. Determine by liquid chromatography 
(2.4.14). • 1

NOTE — Prepare the solutions immediately before ttse.
Test solution. Dissolve 10, mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with th* 

mobile phase.
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f rence solution (a). Dilute 1.0 ml of the test solution to 
with the mobile phase.

^ference solution (b). Dilute 1.0 ml of reference solution (a) 
$ 0 ml with the mobile phase.

j? ference solution (c). A 0.1 per cent w/v solution of 
^apram impurity B IPRS ((4RS)-l-ethyl-4-[2-[(2- 

’n'droxyethyl) amino]ethyl]-3,3-diphenylpyrrolidin-2-one 
IPRS) ihthe mobile phase. To 1.0 ml of the solution, add-1.0 ml 
of the test solution and dilute to 100.0 ml with the mobile 
phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 
(5 pm),

- mobile phase: a mixture of 50 volumes of acetonitrile 
and 50 volumes of a 0.082 per cent w/v solution of 
sodium acetate, adjusted to pH 4.5 with glacial acetic 
acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to doxapram and 
doxapram impurity B is not less than 3.0.

Inject reference solution (a),'(b) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.2 per cent) and the sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent). Ignore any peak with an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). .

Heavy metals (2.3.13). Dissolve 2.0 g in a mixture of 15 volumes 
ofwzer and 85 volumes of methanol and dilute to 20 ml with 
the same solvent mixture. 12 ml of the solution complies with 
iimit test for heavy metals, Method D (20 ppm), using 10.0 ml 
of lead standard solution (2 ppm Pb).

Sulphated ash (2.3.18); Not more than 0.1 per cent.;

Loss on drying (2.4.19)' 3.0 per cent to 4.5 percent, detenhined 
On LOg by drying in an oven at 105°.

Assay. Dissolve 0.3 g in a mixture of 16 ml of 0.01 M 
ydrochloric acid and 50 ml.of ethanol ,(95 per cent).. Titrate 

Wh (9j y sodium hydroxide, determining the end. point 
Potentiometrically (2:4.25), Read the volume added between 

2 points of inflexion.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.0415 g of 
C24H31C1N2O2.

Doxapram Injection
DoxapramHydrochloride Injection,

Doxapram Injection is a sterile solution of Doxapram 
Hydrochloride in Water for Injections.

Doxapram Injection contains not less than 90.0;per cent and 
not more than 110.0 per cent of doxapram. hydrochloride, 
c24h30n2o2,hci,h2o. ; ’
Usual strength. 20 mg per ml.

Identification

A. To a volume containing 50 mg of DoxapramHydrochloride, 
add 10 ml of water and 2 ml of 1 M sodium hydroxide and 
extract with two 10 ml quantities of ether. Wash the combined 
extracts with 5 ml of water, dry over anhydrous .sodium 
sulphate, filter and evaporate to dryness. Recrystallise the 
residue from 10 ml of 0.0IM methanolic hydrochloric acid. 
On the residue determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with doxapram hydrochloride IPRS, treated in similar 
manner or with the reference spectrum of doxapram.

B. When examined in the range' 230 nmto 350 rim (2.4:7) of the 
solution obtained in the Assay exhibits maxima'at about 
253 nm, 258 nm and 265 nm.

C. It gives the reactions of chlorides (2.3.1).

Tests

pH (2.4.24). 3.5 to 5.0, determined in a 1.0 per cent w/v solution 
of doxapram hydrochloride.

Bacterial endotoxins (2.2.3). Not more than 3.3 Endotoxin Units 
per mg of doxapram hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations (injections).

Assay. Dilute a volume containing 0.2 g of Doxapram 
Hydrochloride to 250 ml with water. Measure the absorbance 
of the resulting solution at the maximum at 258 nm (2.4.7). 
Calculate the content of C24H3qN2O2,HC1,H2O in the inj ection 
from the absorbance of a 0.08 per cent w/v solution of 
doxapram hydrochloride IPRS.

Storage. It should not be allowed to freeze.
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Doxepin Hydrochloride

C19H21NO,HC1 Mol. Wt. 315.8

Doxepin Hydrochloride is 3-(6H-dibenz[Z)Je]oxepin-l 1- ylidene) 
propyldimethylamine hydrochloride. It consists of a mixture 
of Z and E isomers.

Doxepin Hydrochloride contains not less than 98.0 per cent 
and not more than 101.0 per cent of C19H2iNO,HC1, calculated 
on the dried basis.

Category. Antidepressant.

Description. A white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with doxepin 
hydrochloride IPRS or with the reference spectrum of doxepin 
hydrochloride.

B. When examined in the range 230 nm to 360 nm (214.7), a 
0.004 per cent w/v solution in 0.01 M methanolic hydrochloric 
acid shows an absorption maximum only at 297 nm, about 
0.60.

C. Dissolve 5 mg in 2 ml of nitric acid', a. red colour is produced.

D. It gives reaction (A) of chlorides (2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions immediately before use and 
protect them from light.

Solvent mixture. 1 volume of 1Msodium hydroxide and 250 
volumes of the mobile phase.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50,0 ml with 
the solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.

Chromatographic system
- - a stainless steel column 25 cm x 4.6 mm, packed w i 

endcapped octadecylsilane bonded to porous sfljc 
(5 pm), 3

- mobile phase: a mixture of 20 volumes of acetoiuijy 
and 30 volumes of phosphate buffer solution prepare^ 
by dissolving 1.42 g of anhydrous disodium hydrogen 
phosphate in water, adjusted to pH 7.7 
orthophosphoric acid and dilute.to 1000 ml with
and 50 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 215 nm, 
- injection volume: 20 al.

W

'doxepinone,

Mes methyldoxepin,

Moxepinol.

Name Relative 
retention time

Con-ection 
factor

Doxepin impurity A1 0.5

Doxepin impurity C2 0.6 —
Doxepin impurity B3 0.7 1.7
Doxepin (Retention time: 
about 18 minutes) 1.0 —

Inject reference solution (a). The test is.not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to doxepin impurities A, B 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent), the area of any peak corresponding to doxepin impurity 
C is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b).(0.1 per cent) and the sum of areas 
of all the secondary peaks is not more than 3 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Z-Isomer. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 20' mg bf the substance under 
examination in the mobile phase and dilute to 20.0 ml with the 
mobile phase. Dilute 1.0 ml of the solution to 10.0 ml with the 

mobile phase.
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Chromatographic system
a stainless steel column 12 cm x 4 mm, packed with 
octylsilane bonded to porous silica (5 pm) with a specific 
surface area of220 m2/g and a pore size of 80 nm,

_ column temperature: 50°,
_ mobile phase: a mixture of 30 volumes of methanol and 

70 volumes of 3.0 per cent w/v solution of sodium 
dihydrogen phosphate previously adjusted to pH 2.5 
with orthophosphoric acid, 
flow rate: 1 ml per minute, 
spectrophotometer set at 254 nm,

_ injection volume: 20 pl.

Inject the test solution. The test is not valid unless the 
^solution between the peaks due to E-isomer (1st peak) and to 
the Z-isomer (2nd peak) is not less than 1.5. Calculate the ratio 
of the area of the peak due to the E-isomer to the area of the 
peak due to. the Z-isomer: this ratio is 4.4 to 6.7 (13.0 per cent to 
18.5 per cent of the Z-isomer).

Heavy metals (2.3/13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3118). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105 °.

Assay. Dissolve 0.6 g in 100 ml of acetone and add 15 ml of 
mercuric acetate solution. Titrate with 0.1 Mperchloric acid, 
using 3 ml of a saturated solution of methyl orange in acetone 
as indicator. Carry out a blank titration.

I ml of 0.1 Mperchloric acid is equivalent to 0.03158 g of 
CwH21NO,HC1. ' -
Storage. Store protected from light.

Doxepin Capsules
Doxepin Hydrochloride Capsules

Doxepin Capsules contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of doxepin, 
f .9H21NO.

Usual strengths. 25 mg; 50 mg and 75;mg.

Identification
Wash a quantity of the contents of the capsules containing 
01 g of doxepin with 3 quantities, each of 5 ml, of light 
petroleum (40° to 60°). Dry the residue in air and extract with 
3 quantities, each of 10 ml, of chloroform, evaporate the 
combined extracts to dryness and dry the residue at 105°. The 
dried residue complies with the following tests. ' :
A- Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with doxepin 

hydrochloride IPRS or with the reference spectrum of doxepin 
hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.004 per cent w/v solution in 0.01 Mmethanolic hydrochloric 
acid shows an absorption maximum only at about 297 nm; 
absorbance at about 297 nm, about 0.60.

C. Dissolve 5 mg in 2 ml of nitric acid', a red colour is produced.

D. It gives reaction (A) of chlorides (2.3.1), -

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket), 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted if necessary, at 
the maximum at about 292 nm (2.4.7). Calculate the content of 
C19H2]NO in the medium from the absorbance obtained from a 
solution of known concentration of doxepin hydrochloride 
IPRS in the same medium.

Q. Not less than 80 per cent of the stated amount of C19H21NO.

Z-Isomer. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of the mixed contents of 20 
capsules containing 20 mg of doxepin in the mobile phase and 
dilute to 20.0 ml with the mobile phase. Dilute 1.0 ml of the 
solution to 10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 12 cm x 4 mm, packed with 

octylsilane bonded to porous silica (5 pm) with a specific 
surface area of220 m2/g and a pore size of 80 nm, .

- column temperature: 50°,
- mobile phase: a mixture of 30 volumes of methanol and 

70 volumes of 3.0 per cent w/v solution of sodium 
dihydrogen phosphaieyH&viti\xs\y adjusted to pH 2.5 
with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer.set at 254 nm,
- injection volume: 20 pl.: ;

Inject the test solution. The test is not valid unless the 
resolution between the peaks due to E-isomer (first peak) and 
tothe Z-isomer (second peak) is not less than 1.5. Calculate 
the ratio of the area of the.peak due to the E-isomer to the area 
of the peak due to the Z-isomer: this ratio is 4.4 to 6.7 (13.0 per 
cent to 18.5 per cent of the Z-isomer).

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 30 mg of doxepin, add'50 ml of 0.1 M 
methanolic hydrochloric acid, shake for 30 minutes and add 
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sufficient' 0.01 M methanolic hydrochloric acid to produce 
100.0 ml. Centrifuge 40 ml of the solution and dilute 10;0 ml of 
the clear supernatant liquid to 100.0 ml with 0,01 ,Mmethanolic, 
hydrochloric acid. Measure £tie absorbance of the resulting 
solution at the maximum at about 297 nm (2.4.7). Calculate the 
content of C19H2iNO taking 150 as the specific absorbance at 
297 nm.

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of doxepin.

Doxofylline

C11H14N4O4 ' Mol. Wt. 266.3

Doxofylline is 7-(l,3-dioxolan-2-ylmethyl)-3,7-dihydrd- 
1,3-dimethyl-1 /7-purinc-2,6-dione.

Doxofylline contains not less than 98.0 per cent and not more, 
than 102.0 per cent of C11HI4N4O4j calculated on the dried 
basis. 7

Category .Bronchodilator. ?: ?,., ? • • • .

Description. A white to off white crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtained with doxofylline IPRS or 
with the reference spectrum of doxofylline.

B. When examined in the range of200 nm to 400 nm (2.4.7), a 
0.001 per cent w/v solution in.wpter shows an absorption 
maximum at about 274 nm. . ,

Tests ; ■ ■'

Related substances: Determine by/liquid: chromatography
(2.4.14). ' ./:/■:-///■ A-

Test solution. Dissolve 0.1 g of the substance under 
examination in. 100.0 ml of themobile phase. • . A v.' ■ .A

Reference ssolution fa). A solution containing 0.05 per cent 
w/v each of doxofylline IPRS .and theophylline IPRS in the 
mobilephase. ■: ,;! = ■ ■.//., -y.A = v /■.'

Reference solution (b). Dilute 1.0 
to 100.0 ml withthe mobilephase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as CosmosiIC18),

- mobile phase: a mixture of 80 volumes of water and 
20 volumes of acetonitrile,

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 274 nm,
- injection volume: 20 p.1.

ml of reference solution (a)

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to theophylline and 
doxofylline is not less than 5.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent

Inject reference solution (b).and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to theophylline is not more than the area of the 
corresponding peak in the-.chromatogram obtained with 
reference solution (b) (0.5 per cent) and the area of any other 
secondary peak is not more than the area of the peak in the 
chromatogram obtained reference solution (b) (0.5 percent) 
and the sum of areas of all the secondary peaks is not more 
than twice, the area of the peak in the chromatogram obtained 
reference solution (b) (1.0 percent). \

Heavy Metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 0,5 per cent, determined 
on 1.0 g by drying in oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve about 40 mg of substance under 
examination in 100.0 ml of the mobilephase. Dilute 5.0 m! of 
the solution to 50.0 ml with the mobile phase.

Reference solution. A 0.004 per cent w/v. solution of 
doxofylline IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica' (5 pm) (Such 
asCosmosilC18), , . -

/ - mobilephase; amixturepf80 volumes ofa buffer solution 
prepared by; dissolving 6.8 g ofpotassium dihydroge,[

: : ■ orthophosphate, in 100Q ml of water, and 20 volumes oi 
■,,r. acetonitrile, - ... ■ ■

- flow rate: 1 ml per minute,
- spectrophotometer set at 274.nm, ...
- injection volume: 10 pl.
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• t-tHe reference solution. The test is not valid unless the 
. Junin efficiency is not less than 2000 theoretical plates, the 

C T a factor is not more than 2.0 and tihe relative standard 
deviation'forreplicate injections is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C] iH14N4O4.
$iorage. Store protected from light and moisture, at a 
temperature not exceeding 30°. ..

Doxofylline Tablets
Doxofylline Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
doxofylline, C] iHl4N4O4.

Usual strength. 400 mg. ■ •

Identification

A. Extract a quantity of the powdered tablets containing about 
0.1 g of Doxofylline with 40 ml of chloroform, filter and 
evaporate the filtrate to dryness. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained from doxofylline IPRS or with 
the reference spectrum of doxofylline.

B. In the Assay, the principal peak .in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests : ■

Dissolution (2.5.2). ; .

Apparatus No. 2 (Paddle), ; ;
Medium. 900 ml of 0.61 Mhydrochloric acid, 
Speed and time." 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance of the filtered 
solution, suitably diluted if necessary with the medium, at the 
maximum at about 275 nm (2.4.7). Calculate the content 
°fCnHj4N4O4 in the medium from the absorbance obtained 
■rom a solution of known concentration of doxofylline IPRS 
m the same medium.

Q. Not less than 75 per cent of the stated amount of 
C11H14N4O4.

Elated substances. Determine by liquid chromatography 
(2.4.14). ■" ' '''

Test solution. Disperse a quantity of powdered tablets 
containing about 25 nig of Doxofylline in 25 .0 ml in the mobile 
Phase and filter. • A

Reference solution (a). A 0.1 per cent w/v solution of 
doxofylline IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

Use chromatographic system as described under Assay.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 
obtained with reference solution (b) (0.5 per cent) and the sum 
of areas of all the secondary peaks is not more than the area of 
the peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent).

Other, tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Weigh and powder 20 tablets. Disperse a 
quantity of powder containing about 50 mg of Doxofylline in 
70 ml of methanol, sonicate for 15 minutes and dilute to 
100.0 ml with methanol, filter.

Test solution (b). Dilute 2.0 ml of test solution (a) to 50.0 ml 
with the mobile phase.

Reference solution (a). A 0.05 per cent w/v solution of 
doxofylline IPRS in methanol.

Reference solution (b). Dilute 2.0 ml of reference solution (a) 
to 50.0 ml with the mobile phase. . . .

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 30 volumes of water and 

70. volumes of methanol,
- . flow rate: 1 ml per minute, .
- . spectrophotometer set at 274 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless 
the column efficiency is not less than 1500 theoretical plates, 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per 
cent.

Inject reference solution (b) and test solution (b).

Calculate the content of Cj 1Hi4N4O4 in the tablets.

Storage. Store protected from light and moisture.
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Doxorubicin Hydrochloride

C27H29NOn>HCl Mol. Wt. 580'0

Doxorubicin Hydrochloride is (8S',10S)-10-[(3-aminp-2,3,6- 
trideoxy-a -^/jao-hexopyranosy^oxyl-d^,! 1-trihydroxy- 8- 
hydroxyacetyl- l-methoxy-7,8,9,1O-tetrahydronaphthacene- 
5,12-dione hydrochloride, a substance produced by the growth 
of certain strains of Streptomyces coeruleorubidus or 
peucetius or obtained by any other means.

Doxorubicin Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C^H^NOibHCl, 
calculated on the anhydrous and solvent-free basis.

Category. Cytotoxic.

Description. An orange-red, crystalline powder; hygroscopic.

CAUTION — Doxorubicin Hydrochloride is poisonous. It 
must be handled 'with care avoiding contact with skin and 
inhalation of airborne particles.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with that obtained with doxorubicin 
hydrochloride IPRS or with the reference spectrum of 
doxorubicin hydrochloride.

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with test solution (b) corresponds to 
the peak in the chromatogram obtained with reference solution 
(c).

C. Dissolve 10 mg in 0.5 ml of nitric acid, add 0.5 ml of water 
and heat over a flame for 2 minutes.. Allow to cool and add 
0.5 ml oisilver nitrate solution; a white precipitate is produced.

Tests- ...
pH (2.4.24). 4.0 to 5.5, determined in a 0.5 per cent w/v solution;

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution (a). Dissolve 50 mg of the substance under 
examination in sufficient of the mobile phase tb produce 50 ml.

.0 ml of test solution (a) to 100 0 m]

................................................. ............................................_ IP 20} 2

Test solution (b). Dilute 10 
with the mobile phase.

Reference solution (a). Dissolve 10 mg of doxorubicj 
hydrochloride IPRS and 10 mg of epirubicin hydrochloric 
IPRS in the mobile phase, and dilute to 50 ml with the mobile 
phase.Dilute 10.0 ml ofthe solution to 100.0ml with the mobile 
phase.

Reference solution (b). Dilute 5 ml of reference solution (a) to 
20 ml with the mobile phase.

Reference solution (c). Dissolve 50 mg of doxorubicin 
hydrochloride IPRS in the mobile phase and dilute to 50 m] 
with the mobile phase. Dilute 10.0 ml ofthe solution to 100 0 
ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of equal volumes of acetonitrile 

and a solution containing 2.88 g per litre of sodium 
dodecylsulphate and 2.25 g per litre of orthophosphoric 
acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (a), (b) and test solution (a). Continue 
the chromatography for 3.5 times the retention time of 
doxorubicin of about 8 minutes. The test is not valid unless in 
the chromatogram obtained with reference solution (a) the 
resolution factor between the peaks due to doxorubicin and 
epirubicin is at least 2.0.
In the chromatogram obtained with the test solution the area 
of any peak other than the principal peak is not more than the 
area of the peak corresponding to doxorubicin in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the peak corresponding to doxorubicin in the chromatogram 
obtained with reference solution (b) (0.05 per cent).
Acetone and ethanol. Not more than 2.0 per cent w/w together 
of which not more than 0.5 per cent w/w is acetone, determined 
by gas chromatography (2.4-13), injecting 1 pl of each of two 
solutions
Test solution. A 5.0 per cent w/v solution of the substance 
under examination and 0.1 per cent w/v of dioxon in.water.
Reference solution. 0.05 per cent w/v of acetone, 
0.05 per cent w/v of ethanol and 0.1 per cent w/v ofthe internal 
standard.
Chromatographic system

- a glass column 2 m x 3 mm, packed with acid-washed 
■ / diatomaceous support.(180 to.250 mesh) impregnate

■. with 10 per cent w/w of polyethylene glycol 20,00 
(Such as Carbowax 20M or Chromosorb E/AW),
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_ temperature:
column. 70°,
inlet port and detector. 125°,
flow rate: 30 ml per minute, using helium or nitrogen as 

. the carrier gas.

Water (2.3-43)- Not more than 4.0 per cent, determined on 0.1 g. 
Assay- Determine by liquid chromatography (2.4.14) by the 
procedure described under the test for Related substances. 

Inject reference solution (c) and test solution (b).

Calculate the content of C27H29NO11 ,HC1.
Doxorubicin Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement.

Bacterial endotoxins (2.2.3). Not more than 2.2 Endotoxin 
Units per mg.
Doxorubicin Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 
appropriate sterilisation procedure complies with the 
following additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture. If the material is sterile, 
it should be stored in sterile, tamper-evident containers and 
sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the material is 
intended for use in the manufacture of parenteral preparations.

Doxorubicin Injection
Doxorubicin Hydrochloride Injection
Doxorubicin Injection is a sterile solution of Doxorubicin 
Hydrochloride in Water for Injections made isotonic with 
Sodium Chloride, Dextrose or other suitable added 
substances. It is either supplied as preformed solution or it is 
prepared by dissolving the contents of . a sealed container 
containing Doxorubicin Hydrochloride with or without auxiliary 
substances in the requisite amount of Water for Injections or 
Sodium Chloride Inj ection as directed on the label.

Doxorubicin Injection contains not less than 90.0 per cent and 
n°t more than 115.0 per cent of the stated amount' of 
doxorubicinhydrochloride,C27H29N011,HCl.

Usual strength. 2 mg per ml.

Identification
the Assay, the principal peak in the chromatogram obtained 

w*th the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

pH (2.4.24). 2.5 to 4.5 for the preformed solution and 4.5 to 6.5, 
determined in the injection prepared in accordance with the 
directions on the label.

Bacterial endotoxins (2.2.3). Not more than 2.2 Endotoxin Units 
per mg of doxorubicin hydrochloride, determined in a solution 
prepared by diluting the injection, if necessary, with water 
BET to obtain a concentration of 2.0 mg of doxorubicin 
hydrochloride per ml.

Sterility. Complies with the test for sterility, Method A, (2.2.11), 
using the entire contents of all the containers collected 
aseptically.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. A solution containing 0.05 per cent w/v of 
doxorubicin hydrochloride prepared by diluting a measured 
volume of the injection containing not less than 
2 mg of Doxorubicin Hydrochloride with the mobile phase or 
by dissolving the contents ofthe sealed container in sufficient 
mobile phase to give a solution of the same strength.

Reference solution (a). A 0.05 per cent w/v solution of 
doxorubicin hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 0.002 per cent 
w/v each of doxorubicin hydrochloride IPRS and epirubicin 
hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of a solution 

containing 0.288 per cent w/v of sodium dodecyl 
sulphate and 0.23 per cent w/v of phosphoric acid, 
45 volumes of acetonitrile and 5 volumes of methanol, 

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to doxorubicin and 
epirubicin is not less than 2.0 in the chromatogram obtain 
with reference solution (b) and the relative standard deviation 
for replicate injections is not more than 1.0 per cent in the 
chromatogram obtain with reference solution (a).

Inject reference solution (a) and test solution.

Calculate the content of CVTU/UO: ],HC1 in the injection.

Storage. Store the sealed container at a temperature not 
exceeding 30°. Store the preformed solution protected from 
light in a refrigerator. Use the solution prepared in the liquid 
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stated on the label immediately after preparation but, in any 
case, within the period recommended by the manufacturer 
when prepared and stored strictly in accordance with the 
instructions of the manufacturer.

Doxycycline Hydrochloride
Doxycycline Hyclate

1/2 c2h5oh, 1/2 h2o

C22H24N2O8JHC1,,/2C2H6O,1/2H2O Mol. Wt. 513.0

Doxycycline Hydrochloride is (41S,,4a/?,55',5a7?,6/?,12aX)-4- 
dimethylamino-l,4,4a,5,5a,6,ll,12a-octahydro-3,5,10,12,12a- 
pentahydroxy-6-methyl-l,l l-dioxonaphthacene-2- 
carboxamide hydrochloride hemiethanolate hemihydrate, an 
antimicrobial substance obtained from oxy tetracycline or 
methacycline or by any other .means.

Doxocycline Hydrochloride is not less than 95.0 per cent and 
not more than 102.0 per cent of C22H25C1N2O8, calculated on 
anhydrous and ethanol free basis.

Category. Antibacterial.

Description. Ayellow, crystalline powder; hygroscopic,

Identification

Test A may be omitted if tests B, C andD are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that, obtained with doxycycline 
hydrochloride IPRS or with the reference, spectrum of 
doxycycline hydrochloride.

B. Determine by thin-layer chromatography (2.4-7), coating 
the plate vyith silica gel H, -

Mobile phase. A mixture of 59 volumes of dichloromethane, 
35 volumes ofmethanol and 6 volumes of water.

Test'solution: Dissolve 50 trig of the substance under 
examination in 100 ml of methanol.'

Reference solution (a). A 0.05 per cent w/v solution of 
doxycycline hydrochloride IPRS irimethanol: : ' /

Reference solution (b)r A solution containing 0.05 per cent 
w/v each of doxycycline hydrochlorideIPRSand tetracycline 
hydrochloride IPRS in methanol: 1 r . : : ; i: 

Spray the plate evenly with a 10 per cent w/v solution 
dis odium edetate the pH of which has been adjusted 
9.0 with 10 M sodium hydroxide. Allow the plate to dry 1^° 

horizontal position for at least 1 hour. Immediately before 
dry it at 110° for 1 hour. Apply to the plate 1 pl of each solutj0 
After development, dry the plate in a current, of air and exanii^ 
under ultraviolet light at 365 nm. The principal spot in 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a) 
The test is not valid unless the chromatogram obtained with 
reference solution (b) shows two clearly separated spots

C. To about 2 mg add 5 ml of sulphuric acid; a yellow colour 
is produced.

D. A 5 per cent w/v solution gives the reactions of chlorides 
(2.3.1).

Tests

pH (2.4.24). 2.0 to 3.0, determined ina 1.0 per centw/v solution.

Specific optical rotation (2.4.22). -120° to -105°, calculated 
on anhydrous and ethanol free' basis. Determined within 5 
minutes of preparing, in a 1.0 per cent w/v solution in a mixture 
of 1 volume of 1 M hydrochloric acid and 99 volumes of 
methanol.

Light absorption (2.4.7)^ Absorbance of a 0.001 per cent w/v 
solution in a mixture of 1 volume of 1 M hydrochloric acid 
and 99 volumes of methanol, measured within 1 hour of 
preparing the solution, at the maximum at about 349 nm, 
0.300 to 0.335, calculated on anhydrous and ethanol free basis.

Light-absorbing impurities. Dissolve 0.1 g in sufficient ofa 
mixture of 1 volume of 1 Mhydrochloric acid and 99 volumes 
of methanol to produce 10 ml. Absorbance of the solution at 
about 490 nm (2.4.7),-when measured within 1 hour of 
preparing the solution, not more than 0.07, calculated on 
anhydrous and ethanol free basis.

Related substances. Determine by liquid chromatography 
(2.4.14)., ' ". ..

Test solution. Dissolve 80 mg of the substance under 
examination in 100 ml of 0.01 Mhydrochloric acid.

Reference solution (a). A 0.08 per cent w/v solution ot 
doxycycline hydrochloride IPRS in 0.01 Mhydrochloric acid.

Reference, solution. (b)._ A.0.08 per cent w/v solution of 
6-epidoxycycline hydrochloride IPRS in 0.01M hydrochloric 
acid.
Reference solution (c). A 0.08 per cent w/v solution of 
methacycline hydrochloride IPRS in 0.01 M hydrochloric 
acid,
Reference solution (d). A solution containing 0.0016 per ceri 
w/v each, of 6-cpidoxyccHne hydrochloride IPRS atl
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tfiacyCline hydrochloride IPRS in 0.01 M-hydrochloric 

acid
f rence solution (e). Dilute a mixture of 4 volumes of 

* f rence solution (a), 1.5 volumes, of reference solution (b) 
n£j | volume of reference solution (c) to 25 volumes with 

^01 M hydrochloric acid.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
styrene-divinylbenzene co-polymer(8 tolO pm), 
column temperature. 60°,
mobile phase: a solution prepared by adding 60 g of 
2-methyl-2-propanol to a volumetric flask with the aid 
of200 ml of water, adding 400 ml of phosphate buffer 
pH 8.0,50 ml of a 1 per cent w/v solution of tetrabutyl 
ammonium hydrogen sulphate previously adjusted to 
pH 8.0 with 2 M sodium hydroxide and 10 ml of a 4 per 
cent w/v solution of disodium edetate previously 
adjusted to pH 8.0 with 2 M sodium hydroxide and 
diluting to 1000 ml with water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 rim,
- injection volume: 20 pl.

Using reference solution (e). The test is not valid unless (a) 
the resolution between the first peak (methacycline) and the 
second peak (6-epidoxycycline) is at .least 1.25, (b) the 
resolution between the second peak and the third peak 
(doxycycline) is at least 2.0 (adjust the content of 2-methyl-2- 
propanol in the mobile phase if necessary) and (c) the tailing 
factor for the third peak is almost 1.25.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation of-the area of the peak due to 
doxycycline is not more thanl .0 per cent.

Inject the test solution and reference solution (d). In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to methacycline or. 6-epidoxycycline is 
not greater than the area of the corresponding peak in the 
chromatogram obtained with reference solution (d); the area 
of any peak appearing between the solvent peak arid the peak 
corresponding to methacycline and the area of any peak 
appearing on the tail of the main peak is not greater than 
25 per cent of that of the peak corresponding. to 
J-epidoxycycline in the chromatogram obtained with reference 
solution (d).

Ethanol. 4.3 to 6.0 per cent w/w of C2H6O.

Pennine by gas chromatography (2.4.13).
Test solution (a). A 1 per cent w/v solution of the substance 
ander examination in a 0.05 per cent v/v solution of 1-propanol 
(internal standard) in water (solution A).

^solution (b). A 1 per cent w/v solution of the substance 
nnder examination in water.

Reference solution. A 0.05 per cent v/v solution of ethanol in 
solution A.

Chromatographic system
- a column 1.5m x 4 inm, packed with porous polymer 

beads (80 to 100 mesh) (Such as Porapak Q),
- temperature:

column.l35°,
inlet port and detector. 150°,

Calculate the content of C2H6O taking 0.790 g as its weight per 
ml (2.4.29) at20°.

Heavy metals (2.3.13). 0.4 g complies with the limit test for 
heavy metals, Method B (50 ppm).

Sulphated ash (2.3.18). Not more than 0.4 per cent.

Water (2.3.43). 1.4 to 2.8 per cent, determined on 1.2 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh 80 ,mg of the substance under examination 
and dissolve in 100 ml of 0.01 Mhydrochloric acid. ■

Reference solution. A0.08 per cent w/v solution of doxycycline 
hydrochloride IPRS in 0.01 Mhydrochloric acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

styrene-divinylbenzene co-polymer (8 to 10 pm),
- column temperature: 60°

mobile phase: a solution prepared by adding 60 g of 
2-methyL2-propano\ to a volumetric flask with the aid 
of 200 ml of water, adding.400 ml ofphosphate buffer 
pH 8.0, 50 ml of a 1 per cent w/v solution of tetrabutyl 
ammonium hydrogen sulphate previously adjusted to 
pH 8.0 with 2 M sodium hydroxide and 10 ml of a 4 per 
cent w/v solution of disodium edetate previously 
adjusted to pH 8.0 with 2 M sodium hydroxide and 
diluting to 1000 ml with water,

- ■ flow rate: 1 ml per minute, -
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H25C1N2O8.

Doxycycline Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies, with the following additional 
requirement.

Bacterial endotoxins (2.2.3). Not more than 1.14 Endotoxin 
Units per mg.
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Doxycycline Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 
appropriate sterilisation procedure complies, with the 
following additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. If the substance is intended 
for use in the manufacture of parenteral preparations, the 
container should be sterile, tamper-evident and sealed so as 
to exclude micro-organisms.

Labelling. The label states, where applicable, that the material 
is sterile.

Doxycycline Capsules
Doxycycline Hydrochloride Capsules

Doxycycline Capsules contain not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
doxycycline, C33H24N3O8. . ..

Usual strengths. The equivalent of 50 mg; 100 mg; 200 mg of 
doxycycline.

Identification

A. Determine by thin-layer chromatography (2.4,17), coating 
the plate with silica gel H.

Mobile phase. A mixture of 59 volumes of dichlorqmethane, 
35 volumes of methanol and 6 volumes of water.

Test solution. Shake a quantity ofthe contents of the capsules 
containing 50 mg of anhydrous doxycycline with 100 ml of 
methanol fox 1 to 2 minutes, centrifuge and use the supernatant 
liquid. Prepare freshly.

Reference solution (a). A 0.05 per cent w/v solution of 
doxycycline hydrochloride IPRS in methanol.

Reference solution (b). A solution containing 0.05 per cent 
w/v each of doxycycline hydrochloride IPRS and tetracycline 
hydrochloride IPRS in methanol.

Spray the plate evenly with a 10 per cent w/v solution of 
disodium edetate the pH of which has been adjusted-to 
9.0 with 10 Msodium hydroxide. Allow the plate to dry .in a 
horizontal position for at least 1 hour. Immediately before use 
dry it at 110° for 1 hour. Apply to the plate 1 pl of each solution^ 
After development, dry the plate in a current of air and examine 
it under ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The test is not valid unless the chromatogram obtained with 
reference solution (b) shows two clearly separated spots.
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B. To 0.5 mg of the contents of the capsules add 2 ml 
sulphuric acid', a yellow colour is produced.

C. A 5 per cent w/v solution of the contents of the capsujes 
gives the reactions of chlorides (2.3.1);

Tests
Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance ofthe filtrate suitably diluted with the medium 
if necessary, at the maximum at about 345 nm. (2.4.7). Calculate 
the content of C22H24N2O8 in the medium from the absorbance 
obtained from a solution of known concentration of 
doxycycline hydrochloride IPRS in the dissolution medium

Q. Not less than 70 per cent of the stated amount of 
C22H24N2O8.

Light-absorbing impurities. Dissolve the contents of 
5 capsules as completely as possible in sufficient of a mixture 
of 1 volume of 1 M hydrochloric acid and 99 volumes of 
methanol to produce a solution containing the equivalent of 
1.0 per cent w/v of anhydrous doxycycline and filter. 
Absorbance of the filtrate at about 490 nm, not greater than 
0.2 (2.4.7), calculated with reference to the dried contents of 
the capsules.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve a quantity of the contents of the 
capsules containing 7 mg Of anhydrous doxycycline in 10 ml 
of 0.01 Mhydrochloric acid, filter and use the filtrate.

Reference solution (a). A 0:08 per cent w/v solution of 
doxycycline hydrochloride IPRS in 0.01 Mhydrochloric acid.

Reference solution (b). A 0.08 per. cent w/v solution of 
6-epidoxycycline hydrochloride IPRS in 0.01 Mhydrochloric 
acid.

Reference solution (c). A 0.08 per cent w/v solution of 
methacycline hydrochloride IPRS in 0.01 M hydrochloric 
acid.

Reference solution (d). A solution containing 0.0016 per cent 
w/v each of 6-epidoxycycline hydrochiloride IPRS an($ 
methacycline hydrochloride IPRS in' 0.01 M hydrochloric 
acid.
Reference solution '(e). Dilute a mixture of 4 volumes of 
reference solution (a), 1.5 volumes of reference solution (a) 
and 1 volume of reference solution (c) to 25 volumes with 

0.01 Mhydrochloric acid.

https://nhathuocngocanh.com/



DOXYCYCLINE DISPERSIBLE TABLETS[p2022

Chromatographic system
stainless steel column 25 cm x 4.6 mm, packed with 

styrene-divinylbenzene co-polymer (8 to 10 pm), 
column temperature: 60°,
mobile phase: a solution prepared by adding 60 g of 
't-methyl-2-propanol to a volumetric flask with the aid 
of200 ml of water, adding 400 ml of phosphate buffer 
pH 8.0,50 ml of a 1 per cent w/v solution of tetrabutyl 
ammonium hydrogen sulphate previously adjusted to 
pH 8.0 with 2 M sodium hydroxide and 10 ml of a 4 per 
cent w/v solution of disodium edetate previously 
adjusted to pH 8.0 with 2 M sodium hydroxide and 
diluting to 1000 ml with water,

_ flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injectionvolume:20pl.

Using reference solution (e) adjust the attenuation to obtain 
peaks with a height corresponding to at least 50 per cent of 
full-scale deflection of the recorder. The test is not valid unless 
(a) the resolution factor between the first peak (methacycline) 
and the second peak (6-epidoxycycline) is at least 1.25, (b) the 
resolution factor between the second peak and the third peak 
(doxycycline) is at least 2.0 (adjust the content of 
2-methylpropan-2-ol in the mobile phase if necessary).

Inject reference solution (a).The test is not valid unless the 
relative standard deviation for replicate'injections is not more 
than 2.0 per cent.

Inject the test solution and reference solution (d) and record 
the chromatograms. In the chromatogram obtained with the 
test solution the area of any peak corresponding to 
methacycline or 6- epidoxycycline is not greater than the area 
of the corresponding peak in the chromatogram obtained with 
reference solution (d) (2 per cent, with reference to doxycycline 
hydrochloride), the area of any peak appearing between the 
solvent peak and the peak corresponding to methacycline 
and the area of any peak appearing on the tail ofthe main peak 
is not greater than 25 per cent of that of the peak corresponding 
to 6-epidoxycycline in the chromatogram obtained with 
reference solution (d) (0.5 per cent, with reference to 
doxycycline hydrochloride).

toss on drying (2.4,19). Not more than 8.5 per cent, determined 
on 0.5 g of the contents of the capsules by drying in an oven 
at 105° for 2 hours.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

solution. Dissolve the mixed contents of 20 capsules 
containing about 17.5 mg of anhydrous doxycycline in 
sufficient 0.01 Mhydrochloric acid to produce 25.0 ml and 

’hie 4.0 ml ofthe solution to 25.0 ml with the same solvent.

Reference solution. A 0.0128 per cent w/v solution of 
doxycycline hydrochloride IPRS in 0.01 Mhydrochloric acid. 

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

styrene-divinylbenzene co-polymer (8 to 10 pm),
- column temperature: 60°,
- mobile phase: a solution prepared by adding 60 g of 

2-methyl-2-propano\ to a volumetric flask with the aid 
of200 ml of water, adding 400 ml of phosphate buffer 
pH 8.0, 50 ml of a 1 per cent w/v solution of tetrabutyl 
ammonium hydrogen sulphate previously adjusted to 
pH 8.0 with 2 Msodium hydroxide and 10 ml of a 4 per 
cent w/v solution of disodium edetate previously 
adjusted to pH 8.0 with 2 M sodium hydroxide and 
diluting to 1000 ml with water,

~ flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation of the area of the peak due to 
doxycycline is not more thanl .0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H24N2O8 in the capsules.

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of doxycycline. :

Doxycycline Dispersible Tablets
Doxycyline Dispersible Tablets contain doxycycline 
monohydrate in a suitable dispersible base.
Doxycycline Dispersible Tablets contain not less than 95.0 
per cent and not more than 105.0 per cent ofthe stated amount 
of doxycycline, C^H^N^g.
Usual strength. 100 mg.

Identification
A. Determine by thin - layer chromatography (2.4.17), using 
the plate coated with silica gel H.

Mobile phase. A mixture of 6 volume water, 35 volume of 
methanol and 59 volume oi dichloromethane.

Test solution. Disperse a quantity of powder containing the 
equivalent ofO,05 gof anhydrous doxycycline in 100.0ml of 
methanol, centrifuge and filter the supernatant liquid.

Reference solution (a). A 0.05 per cent w/v solution of 
doxycycline hyclate IPRS in methanol.
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Reference solution (b). A 0.05 per cent w/v each of 
doxycycline hyclate IPRS and tetracycline hydrochloride 
IPRS in methanol.

Spray the plate evenly with a 10.0 per cent w/v solution of 
disodium edetate, adjusted to pH 9.0 with 10M sodium 
hydroxide. Allow the plate to dry in a horizontal position for 
at least 1 hour. Immediately before use dry it at 110° for 1 hour.

Apply to the plate 1 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 365 
nm. The principal spot in the chromatogram obtained with the 
test solution corresponds to that in the chromatogram obtained 
with reference' solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated spots.

B. In the Assay, the principal peak in.the chromatogram 
obtained with the test solution is same corresponds to the 
peak in the chromatogram obtained with reference solution 
(a).

Tests
Dissolution (2.5.2).
Apparatus N.o. 2 (Paddle),
Medium. 900 ml of a solution prepared by dissolving 2 g of 
sodium chloride in 7 ml of hydrochloric acid and sufficient 
water to produce 1000 ml,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.'Measure 
the absorbance of the filtrate, suitably diluted with dissolution 
medium at the maximum at about 276 nm (2.4.7). Calculate the 
content of anhydrous doxycycline, C22H24N2O8 in the medium 
from the absorbance obtained from a solution of known 
concentration of doxycycline hyclate IPRS.

Q. Not less than 70 per cent of the stated' amount of 
C22H24N2O8.

Light absorbing impurities (2.4.7). Dissolve a quantity of the 
powdered tablets in sufficient mixture of 1 volume of IM 
hydrochloric acid and 99 volumes of methanol to produce 
a solution containing the equivalent of 1.0 per cent w/v of 
anhydrous doxycycline, filter. The absorbance of the filtrate 
at 490 nm is not more than 0.20, calculated with reference to 
the dried powdered tablets.

Related substances. Determine by liquid chromatography 
(2.4.14). ; •

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 80 mg of anhydrous doxycycline, in 
80 ml of 0.01 M hydrochloric acid, mix with the aid of 
ultrasound and dilute with 0.01 M hydrochloric acid to 
100 ml with 0.01M hydrochloric acid, filter use the 
supernatant liquid.

Ip 2022

Reference solution (a). A 0.08 per cent w/v solution • 
doxycycline hyclate IPRS in the 0.0IM.hydrochloric

Reference solution (b). A 0.08 per cent w/v solution of 
6-epidoxycycline hydrochloride IPRS in the 
hydrochloric acid.

Reference solution (c). A 0.08 per. cent w/v solution of 
metacycline hydrochloride IPRS in the 0.01M hydrochloric 
acid.

Reference solution (d). A 0.0016 per cent w/v each of 
6-epidoxycycline hydrochloride IPRS and metacycline 
hydrochloride IPRS in the 0.01 M hydrochloric acid.

Reference solution (e). A mixture of 4 volumes of reference 
solution (a), 1.5 volumes of reference solution (b) and 1 volume 
of reference solution (c), dilute to 25.0 ml with 0.01 
hydrochloric acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

styrene-divinylbenzene co-polymer (Sum).
- column temperature: 60°,
- mobile phase: dilute 76 ml of 2-methylpropane-2-ol\n 

200 ml of water with the aid of ultrasound, add 400 ml of 
phosphate buffer pH 8, 50 ml of 1.0 per cent w/v solution 
of tetrabutylammonium hydrogen sulphate, adjusted 
to pH 8 with 2Msodium hydroxide arid 10 ml of 4.0 per 
cent solution of disodium edetate, adjusted to pH 8 
with 2M sodium hydroxide, dilute to 1000 ml with

■ water,
. ■ flow rate: 1 ml per minute,
- spectrophotometer.set at 254 nm,

.. - injection.volume: 20 pl..

Inject reference solution (e). The test is not valid unless, the 
resolution between the peaks corresponding to the metacycline 
and the 6-epidoxycycline is not less than 1.25 and the 
resolution between the peaks corresponding to 
6-epidoxycycline and doxycycline is not less than 2.0.

Inject reference solution (d) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to metacycline and 6-epidoxycycline is 
not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (d) (2.0 per 
cent) and the area of any other secondary peak is not more 
than 0.25 times the area of the principal peak in the 
chromatogram, obtained with reference solution (d) (0.5 pet 
cent).
Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
oh 1.0 g of powdered tablets by drying in an oven at 60 at 
pressure not exceeding 2 kPa for 2 hours:

Other test. Comply with the tests stated under Tablets.
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Assay- Determine by liquid chromatography (2.4.14), using 
the chromatographic conditions as described in Related 
substances. ■
■^solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.1 g of anhydrous doxycycline in 
10ml of 0.1 M hydrochloric acid with the aid of ultrasound, 
dilute to 200.0 ml with water, mix. Centrifuge and use the 
supernatant liquid.

Reference solution. Dissolve 0.115 g of doxycycline hyclate 
IPRS in 20 ml of 0.1Mhydrochloric acid and dilute to 200.0 
mlwithwter.

Inject the reference solution and the test solution.

Calculate thecontent of CZ2H24N2O8 in the tablets.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. (1) The label states the quantity of the active 
ingredient in terms of the equivalent amount of anhydrous 
doxycycline; (2) The tablets should be dispersed in water 
immediately before use.

Drospirenone

CACh ' 1 - Mol.Wt.366.5

Drospirenone is 3-Oxo-60, 70: 150, 160 -dimethylene- 17a- 
pregh-4-en-21,17-carbo  lactone.

Drospirenone contains not less than 98.0 per cent and not 
more than 102.0 per cent of E0O5, calculated on the dried
basis. ' '

Category. Aldosterone receptor antagonist.

Description. A white or almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with drospirenone 
IPRS or with the. reference spectrum of drospirenone.

Specific optical rotation (see Test).

Tests

Specific optical rotation (2.4.22). -193.0° to -187.0°, determined 
in a 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of water and acetonitrile.

Test solution. Dissolve 30 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the solvent mixture. Dissolve the contents of a 
vial containing 0.06 mg of drospirenone impurity E IPRS [3- 
oxo-6a,7a,l 5a, 16a-tetrahydro-3.. .H,3 H-dicyclopropa 
[6,7:15,16]pregn-4-en-21,17-carbolactone (17-epidro- 
spirenone)] IPRS in 1.0 ml of the resulting solution.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml withthe solvent mixture. Further dilute 1.0 ml of the 
solution to 10.0 ml with the solvent mixture.

Reference solution (c). Dissolve 30 mg of drospirenone IPRS 
in the solvent mixture and dilute to 50.0 ml with the solvent 
mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

. octadecylsilane bonded to porous silica (3 pm),
- column temperature:.35°,
- mobile phase: A. water,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 245 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min) ■ ' (per cent v/v) (per cent v/v)

0 63 37

2 63 37

16 52 48

23 52 48

31 20 80

39 20 80

40 63 37

50 63 . • • • , 37

The relative retention time with respect to drospirenone peak 
for drospirenone impurity E is about 1.1.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to drospirenone impurity E 
and drospirenone is not less than 5.0.
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Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.1 
per cent). The sum of the areas of all the secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°for 3 hours.

Assay. Determine by liquid chromatography (2,4.14), as 
described under Related substances with the following 
modifications.

Inject reference solution (c) and the test solution.

Calculate the content of C24H3o03.

Storage. Store protected from light and moisture. . .

Drospirenone and Ethinylestradiol 
Tablets
Drospirenone and Ethinyl Estradiol Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amounts of drospirenone, C24H30O3 and ethinyl 
estradiol, CaoH^Oa-

Usual strengths. Drospirenone, 3 mg and Ethinyl Estradiol, 
0.03 mg; Drospirenone, 3 mg and Ethinyl Estradiol, 0.02 mg.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

NOTE — A volume of methanol not to exceed 2.0 per cent of 
the total volume of standard solution may be used to dissolve 
drospirenone IPRS and ethinyl estradiol IPRS.

Apparatus No. 2 (Paddle),
Medium, 900 mlof water,
Speed and time.50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter through 
a cellulose filter having an average pore diameter not greater 
than 0.45 pm, rejecting the first 10 ml of the filtrate;

IP 20^2

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate.

Reference solution. Dissolve a suitable quantities of 
drospirenone IPRS and ethinyl estradiol IPRS in the 
to obtain a solution having a known concentration similar to 
the expected concentration of the test solution.
Chromatographic system

- a stainless steel column 6 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 pm),

- mobile phase: a mixture of 60 volumes of water and 4Q 
volumes of acetonitrile,

- flow rate: 1 ml per minute,
- For detection, use UV detector set at 270 nm for 

drospirenone, in series with a fluorescence detector for 
ethinyl estradiol, with excitation at 210 nm and detection 
at 315 nm, or with excitation at 281 nm and detection at 
305 nm,

- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from drospirenone and ethinyl 
estradiol peaks is not less than 2000 theoretical plates, the 
tailing factor is not more than 1.5 for drospirenone and ethinyl 
estradiol and the relative standard deviation for replicate 
injections for each peak corresponding to drospirenone and 
ethinyl estradiol is not more than 3.0 per cent.

NOTE — In medium, drospirenone is partially converted 
into 17-epidrospirenone, which has a relative retention time 
of approximately 1.2 relative to drospirenone. The amount 
of drospirenone dissolved is calculated from the sum of 
drospirenone and 17-epidrospirenone.

Inject the reference solution and the test solution.

Calculate the contents of C24H30O3 and C20H24O2.

Q. Not less than 80 per cent of the stated amount of 
and not less than 7 5 per cent of the stated amount of C2oH240%

Related substances, petermine by liquid chromatography 
(2.4.14).

Test solution. Transfer 15 Tablets to. a 10-ml glass-stoppered 
test tube, and add 5.0 ml of mobile phase A, mix with the aid of 
ultrasound for not less than 5 minutes, and allow to stand in 
an ice bath for not less 10 minutes. Centrifuge the sample until 

' an almost clear supernatant is obtained. Filter the supernatant, 
and use the filtrate.

Reference solution (a). A solution containing 0.0045 per cent 
w/v of drospirenone IPRS, 0.00009. per cent w/v of ethin) 
estradiol IPRS 0.00009 per cent w/v of A 9,11-Ethiny 
estradiol. 19-Nor-17a-pfegna-l ,3,5(10),9(1 l)-tetraen-20-yne- 
3,17-diol (ethinyl estradiol impurity B IPRS) for the tablets 
containing 0.03 mg of ethinyl estradiol per tablet in mobie 
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u <e X. Or a solution containing 0.0045 per cent w/v of 
^^pirerione IPRS, 0.00006 per centw/v of ethinyl estradiol 

0-00006 per cent w/v of A 9,11-Ethinyl estradiol. 19- 
^or47a-pregna- 1,3,5(10),9 (ll)-tetraen-20-yne-3,17-diol 
I thinyl estradiol impurity B IPRS) for the tablets containing 
0 (P mg ofethinyl estradiol per tablet in mobile phase A.

Reference solution (b). Dilute 1 volume of the reference 
solution (a) to 10 volumes in mobile phase A.

Reference solution (c). Transfer 1.0 ml of0.054 per cent w/v 
solution of drospirenone IPRS in mobile phase A to a 10-ml 
volumetric flask,, add 1.0 ml of 0. IM hydrochloric acid heat 
on water bath for 30 minutes at 40°. Immediately add 1 ml of 
q IM sodium hydroxide and, allow to stand at room 
temperature. Dilute to 10.0 ml with mobile phase Ato obtain a 
solution containing drospirenone and 17-epidrospirenone.

NOTE— Sodium hydroxide must be added immediately after 
heating for the reaction to proceed properly. The 
drospirenone to 17-epidrospirenone ratio must be between 
yi and 7:1.

Chromatographic system
- a stainless steel column 30 cm x 3.0 mm, packed with 

octadecylsilane bonded to porous silica (3 pm), in series, 
by a chromolith column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica,

- column temperature: 40°,
- mobile phase: A.a mixture of26 volumes of acetonotrile, 

19 volumes of methanol and 55 volumes of water,
B . a mixture of 76 volumes of acetonotrile, 

19 volumes of methanol and 5 volumes of water,
- a gradient programme using the conditions given 

below,
- injection volume: 20 pl.

For detection, use UV detector set at 222 nm, and a fluorescence 
detector, with excitation at 215 nm, emission at 315 nm. Monitor 
the signal at 344 nm between 37 and 42 minutes.

NOTE — UV Detector and Fluorescence Detector are 
connected in series. Use the response at 344 nm to quantify 
ethinyl estradiol impurity B.

Time Mobile phase A Mobile phase B Flow
(in min) (per cent v/v) (per cent v/v) (ml/min.)

0 90 10 0.5

40 90 10 . 0.5.

53 0 100 0.5

59 0 100 1.0

60 90 10 0.5

70 90 10 0.5

“Limits for drug products labeled to contain 3 mg of drospirenone and 
0.03 mg of ethinyl estradiol.

Name Relative
retention

Corre­
ction 

Factor

Limit 
NMT 

per 
centa

Limit 
NMT 
per 

centb

Detector 
mode

time

Ethinyl Estradiol Degradation
6 a-hydroxyethinyl
estradiol1 025 1.37 0.3 0.3 FI(215nm/

6 p-hydroxyethinylestr 
adiolis2 027 1.56 0.3 0.3

315 nm)

FI(215nm/

6-keto ethinyl 
estradiol3 0.41 0.43 1.5 0.5

315nm)

UV222nm

Ethinyl estradiol
impurity B4 0.88 — 1.0 1.0 FI(215nm/

Ethinyl estradiol 1.0 —- —
344 nm)

FI(215nm/

Any unspecified 
degradation product — 1.0 0.3 0.5

315 nm) 
and 

UV222nm

FI(215nm/

Total degradation 
product — 3.0 2.5

315 nm) 
and 

UV222nm

Drospirenone Degradation

Drospirenone 0.75

Products
— UV222nm

17-epidrospirenone5 0.83 1.0 0.3 0.3 UV222nm

Any unspecified
degradation product — 1.0 0.3 0.5 UV222nm

Total degradation
products — — 0.5 1.0

•Limits for drug products labeled to contain 3 mg of drospirenone and 
0.02 mg of ethinyl estradiol.

119-Nor-6ci;,17a-pregna-'l.,3,5(10)-trien-20-yne-3,6,17-triol,

219-Nor-6p,17a-pregna-l,3,5(10)-trien-20-yne-3,6,17-triol,

319-Nor-17d-pregna-l,3,5(10)-trien-20-yne-3,I7-diol-6-one,

4 A 9,11-Ethinyl estradiol.l9-Nor-17a-pregna-l,3,5(10),9(ll)-tetraen- 
20-yne-3,17-diol,

517-Hydroxy-6|3,7p:15p,16P-dimethylene-3-oxo-17p-pregri-4-ene- 
21-carboxylic acid, y-lactone.

FI = Fluorescence Detector

U V— Ultraviolet. Detector
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Inject reference solution (a) and test solution.

For Ethinyl estradiol Degradation Products —

In the chromatogram obtained with the test solution, identify 
the ethnyl estradiol degradation product using the relative 
retention times given in the table. Calculate the percentage of 
each ethinyl estradiol degradation product, any unspecified 
degradation products and ethinyl estradiol related compound 
B by using their respective corrected peak area and the peak 
area of ethnyl estradiol from reference solution (a) and compare 
the limits as shown in. the table. Disregard the degradation 
products less than 0.1 percent.

For Drospirenone Degradation Products —

In the chromatogram obtained with the test solution, identify 
the drospirenone degradation products using the relative 
retention times given in the table. Calculate the percentage, of 
each drospirenone degradation product, and any unspecified 
degradation products by using their respective peak area and 
the peak area of drospirenone from reference solution (a) and 
compare the limits as shown in the table. Disregard the 
degradation products less than 0.1 percent.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Transfer one tablet in 25-ml volumetric flask 
add 23 ml of mobile phase, mix with the aid of ultrasound-for 
not less than 10 minutes and ..allow to equilibrate to room 
temperature dilute to volume with the mobile phase. Centrifuge 
the sample until an almost clear supernatant is obtained. Use 
supernatant

Calculate the contents of C24H30O3 and C2oH2402 in the 
tablets.

Other tests. Comply with the tests stated under Tablets.

Assay .Determine by liquid chromatography (2.4.14).

Solvent mixture.. 10 volumes of solution prepared by dissolving 
132 g of dibasic ammonium phosphate in 800. ml of water, 
adjusted, to pH 6.8 with orthophosphoric acid and diluted to 
1000 ml and 240 volumes of water.

Test solution. Transfer 1'0 tablets to a 250-ml volumetric flask, 
add 230 ml of the mobile phase, mixwith the aid ofultrasound 
for not less than 10. minutes, and allow to equilibrate to room 
temperature and dilute to volume with the mobile phase. 
Centrifuge until an almost clear supernatant is obtained .Use 
the supernatant. , .

Reference solution.^, solution containing 0.012 per cent w/v 
of drospirenone IPRS, and 0.00012 per cent w/v of ethinyl 
estradiol IPRS (for the tablets containing 0.03 mg ofethinyl 
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estradiol per tablet)'or 0.00008 per cent w/v of ethinyl extra# 
IPRS (for the tablets containing 0.02 mg of ethinyl estradiol 
per tablet) in the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cmx4.0mm, packed 

octadecylsilane bonded to porous silica (3 gm),
- mobile phase: Amixture ofequal volumes of acetonitrile 

and the solvent mixture, adjusted to pH 6.8 
orthophosphoric acid, 
flowrate:'1.2 ml per'minute,

- For detection, use UV detector at 270 nm fbr 
drospirenone arid a series with a fluorescence detector 
for ethinyl estradiol, with excitation at 285 nm emission 
at 315 nm connected in series,

- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor for drospirenone and ethinyl estradiol is not 
more than 1.8 and the relative standard deviation for replicate 
injections for each of the peaks corresponding to drospirenone 
and ethinyl estradiol is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the contents of C24H3o03 and. C2oH2402 in the 
tablets using responses of UV detector and flurescence 
detector.

Storage. Store protected from moisture.

Drotaverine Hydrochloride

C24H3!NO4,HC1 . Mol.wt.434.0

Drotaverine Hydrochloride is (Z)-l-(3,4-Diethbxybenzylidene)- 
6,7-diethoxy-l ,2,3,4-tetrahydroisoquiholine hydrochloride.

Drotaverine Hydrochloride contains hot less than 98.0 per 
cent and not more, than 102.0 per cent of C24H3iNO4>HCl, 

calculated on the dried basis.

Category. Anticholinergic.

Description. Light yellow to yellow with greenish tinge’ 
crystalline powder.
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Identified011
, petertnine by infrared absorption spectrophotometry (2.4,6). 

Compare the. spectrum with that obtained by drotaverine 
Arochlor ide IPRS or with the reference spectrum of 

drotaverine hydrochloride.

B [t gives reaction (A) of chlorides (2.3.1)..

Tests .
pH (2.4-24)- 3.5 to 5.0, determined on 1.0 per cent w/v solution. 

Related substances. Determine by liquid chromatography 
(2.414).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase. -

Reference solution. Dilute 1.0 ml of the test solution to 200.0 
ml with the mobile phase.

Chromatographic system
- a stainless steel column, 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: amixture of 48 volumes of acetonitrile, 8 

volumes of methanol and 44 volumes of buffer solution 
prepared by dissolving 21.8 g of sodium acetate in about 
50.0 ml of water, add 60 ml of acetic acid and dilute to 
1000.0 ml with water,

- flow rate: T ml per minute, 1
- spectrophotometer set at 254 nm, ■
- injection volume: 20 pL

Inject the reference solution. The test is not valid'unless the 
column efficiency is not less than 1500 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference^ solution and the test solution. In the 
chromatogram obtained withlhe test solution, the area of any 
secondary -peak is not more than the' area of principal peak in 
the chromatogram obtained, with the .reference solution (0.5 
per cent) and the sum ofthe areas of all the secondary peaks 
!S not more than twice the area of principal peak in the 
chromatogram obtained, with the. reference solution (1.0 per 
cent). Ignore any peak with an area.less than 0,1 times the area 
of the principal peak in the. chromatogram obtained, with the 
reference solution (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
^cavy metals, Method B (20 ppm) ■ ? ’

Sulphated ash (2.3.18). Not more than 0.1 percent.

Uss on drying (2.4.19). Not more than 5.0 per cent, determined 
°n 1.0 g by drying in oven at 105° for 3 hours. i • .

^ssay. Dissolve 0.4 g in a mixture of 50 ml glacial acetic acid 
afld 10 ml of mercuric acetate solution. Titrate with 0.TM 

DROTAVERINE TABLETS

perchloric acid, determining the end point potentiometrically 
(2.4.25) Carry out a blank titration.

1ml of 0. IM perchloric acid is-equivalent to 0.0434 g of 
CnHhNO^HCI.
Storage. Store protected from moisture.

Drotaverine Tablets
Drotaverine Hydrochloride Tablets

Drotaverine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated aniount of 
drotaverine hydrochloride, C2JL-.NO4.HCI.

Usual strengths. 40 mg; 80 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution .corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Other tests. Comply with the tests stated in the Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 80 mg of Drotaverine Hydrochloride 
in 50 ml of methanol with the aid of ultrasound for 15 minutes 
and dilute to 100.0 ml with methanol. Dilute 5.0 ml ofthe 
solution to 50.0 ml with the mobile phase.

Reference solution. A 0.08 per cent w/v solution of drotaverine 
hydrochloride IPRS in methanol. Dilute 5.0, ml ofthe solution 
to 50.0 ml with the mobile phase..

Chromatographic system , .. . ,...
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pmj,
- mobile phase: a mixture'df25'V61umesbiTbuffer solution 

prepared by dissolving 3.12 g of sodium dihydrogen 
orthophosphate- in water and dilute to .1000 ml with 
water, adjusted to pH 6.5 with sodium hydroxide 
solution,.40 volumes of methanol and. 35 volumes of 
acetonitrile, .--■■■

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 200 pl. ; ’

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.
Inject the reference solution and the test solution,
Calculate the content of C^EkiNO^HCl in the tablets.
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Duloxetine Hydrochloride

C18Hi9NOS JICI Mol. Wt. 333.9

Duloxetine Hydrochloride is (S)-jV-Methyl-3-(l-naphthyloxy)- 
3-(2-thienyl) propan-1-amine hydrochloride.

Duloxetine Hydrochloride contains not less than 97.5 per cent 
and not more than 102.0 per cent of C^H^NOS, HC1, calculated 
on the dried basis.

Category. Antidepressant.

Description. A white or almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with duloxetine 
hydrochloride IPRS or with reference spectrum of duloxetine 
hydrochloride.

B. A 0.5 per cent w/v solution gives reaction (A) of chlorides 
(2.3.1).

C. Enantiomeric purity (see Tests)/

Tests .
Specific optical rotation (2.4.22). +119.0° to +127.0°, determined 
in a 1.0 per cent w/v solution in methanol, at 20°?

Related substances.Determine by liquid chromatography 
(2.4.14). ; ■ - -

NOTE — Prepare the solutions.immediately before use and 
perform the.test protectedfrom, light, ..

Solvent mixture. 25 volumes of acetonitrile and 75 . volumes 
of water. ■ ; , :

Test solution (a). Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 200.0 ml with 
the solvent mixture.

Test solution (b). Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. Dilute 1.0 ml ofthe solution to 10.0 ml with 
the solvent mixture. ' ' '■ ;;

Reference solution (a). Dilute 1.0 ml of test solution (a) to 
100.0 ml with the mobile phase. Further dilute 1.0 ml ofthe 
solution to 10.0 ml with themobile phase.

Reference solution (b). A 0.01 per cent w/v solution 
duloxetine impurity F IPRS((3S)-N-methyl-3-(naphthale^ 

l -yloxy)-3-(thiophene-3-yl) propane-J -amine)m the niobife 
phase. In order to prepare impurity C and D, in situ, heat the 
solution at 60° for 1 hour.

Reference solution (c). A 0.005 per cent w/v solution 
duloxetine hydrochloride IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (3.5 pm),

- column temperature: 40°,
- mobile phase: a mixture of 13 volumes of acetoniirilg 

17 volumes of propanol and 70 volumes of 
hexanesulphonate solution prepared by dissolving 101 
g of sodium hexanesulphonate in a solution prepared 
by dissolving 1.7 ml orthophosphoric acid in 900 ml 
water adjusted to pH 2.5 with diluted sodium hydroxide 
solution and diluted to 1000 ml with water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

14-[(17?S)-3-(methylamino)-l-(thiophen-2-yI)propyl]naphthalen-l-ol, 

2naphthalen-l-ol.
3(35')oV-methyl-3-(naphthalen-l-yloxy)-3-(thiophen-3-yl)propan-!- 
amine.

Name Relative
retention time

Duloxetine impurity C1 0.4
fjuloxetine impurity D2 0.5
Duloxetine (retention time: about 16 minutes) 1.0
Duloxetine impurityF3 1.1

Inject reference solution (b). The test is not valid unless the 
resolution.between peaks due to duloxetine impurity C and D 
is not less than 1.5 and peak to valley ratio is not less than 4.0. 

Inject reference solution' (a) arid test solution (a). In the 
chromatogram obtained with testsolution (a), the area of any 
peak corresponding to duloxetine impurity F is not more than 
4 times the area of principal peak in the chromatogram obtained 
with the reference solution (a) (0.4 per cent). The area of any 
other secondary peak is not more than the area of principal 
peak in the chromatogram obtained with the reference solution 
(a).(0.1 per cent). The sum of the areas of all the secondary 
peaks is not more than 5 times the area of principal peakin the 
chromatogram obtained with the reference solution (a) 
per cent).Ignore any peak with an area less than 0.5 times the 
area of principal peak in the chromatogram obtained with th* 

reference solution (a) (0.05 per cent).
Enantiomeric purity. Determine by liquid chromatograph 

(2.4.14)...........................

2198

https://nhathuocngocanh.com/



|p 2022 DULOXETINE GASTRO-RESISTANT TABLETS

solution. Dissolve 5 mg of the substance under 
^Hjiation in the mobile phase and dilute to 100.0 ml with the 

n,obilephase-
p f rence solution (a). Dilute 1.0 ml of the test solution to 

0 ml with the mobile phase.

i? ference solution (b). Dissolve 5 mg each of duloxetine 
^purity A 'IPRS (3R)-N-methyl-3-(naphthalen-l-yloxy)-3- 
f^iophen-2-yl)pnopan-l-amine IPRS) and the substance 
ander examination in the mobile phase and dilute to 100.0 ml 
with the mobile phase.
Chromatographic system

a stainless steel column 25 cm x 4.6 mm, packed with 
silica gel OD for chiral separation (5 pm),

- column temperature: 40°,
- mobile phase:a mixture of 17 volumes of isopropanol 

and 83 volumes of hexane, containing 0.2 per cent v/v 
of diethylamine,

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 jil.

The relative retention time with reference to duloxetine 
(retention time: about 7 minutes) for duloxetine impurity A is 
13.
Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to duldxetine and duloxetine 
impurity A is not less than 3.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to duloxetine impurity Ais not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14) using the 
chromatographic system, test solution (b) and reference 
solution (c) as described under Related substances.

inject reference solution (c) and test solution (b).

Calculate the content of C18H19NOS, HC1.

Storage. Store protected from light and moisture. .

duloxetine Gastro-resistan t Tablets
^loxetine Gastro-resistant Tablets contains not less than

Per cent and not more than 110.0 per cent of the stated 
^ount of duloxetine, C18H19NOS.

Usual strengths. 20 mg; 30 mg; 40 mg; 60 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium.750 ml of 0.7 M hydro chloric acid, 
Speed and time.100 rpm and 120 minutes.

Withdraw a suitable volume ofthe medium, centrifuge at 3500 
rpm for 15 minutes, use the supernatant liquid and measure 
the absorbance of the same, and suitably diluted with the 
dissolution medium, at the maximum at about 289 nm (2.4.7). 
Calculate the content of C18H19NOS. in the medium from the 
absorbance obtained from a solution of known concentration 
of duloxetine hydrochloride IPRS in 10 ml methanol prepared 
with the aid of ultrasound and diluted to similar concentration 
using dissolution medium.

Calculate the content of C]8Hi9NOS in the medium.

Q. Not more than 10 per cent ofthe stated amount of Ci8H!9NOS.

Apparatus No. 1 (Basket),
Medium. 1000 ml ofphosphate buffer  pH 6.8, 
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of the medium, centrifuge at 3500 
rpm for 15 minutes, use the supernatant Iquid and measure the 
absorbance ofthe same, suitably diluted with the dissolution 
medium, at the maximum at about 289 nm (2.4.7). Calculate the 
content of CisH19NOS. in the medium from the absorbance 
obtained from a solution of known concentration of duloxetine 
hydrochloride IPRS in 10 ml methanol prepared with the aid 
of ultrasound and diluted to similar concentration using 
dissolution medium.

Calculate the content of Ci8H!9NOS in the medium.

Q. Not less than 70 per cent ofthe stated amount of Cl8Hl9NOS.

Other tests. Comply with the tests stated under Tablets 
(Gastro-resistant tablets).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 60 mg of duloxetine, add 70 ml of the 
mobile phase, mix with the aid of ultrasound and dilute to 
100.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
50.0 ml with the mobile phase.

Reference solution. A 0.0065 percent w/v solution of 
duloxetine hydrochloride IPRS in mobile phase.
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 pm),:
- mobile phase: a mixture of 40 volumes of a buffer solution 

prepared by dissolving 3.8 g of ammonium acetate in 
1000 ml of water, adjusted to pH 5.7 with 10 percent 
w/v perchloric acid and 60 volumes of methanol,

- flowrate: l.Omlperminute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard: 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CiSHigNOS in the tablets.

Storage. Store protected from moisture, at a temperature not 
cxceeding30°. •

Labelling. The label states the strength in terms of the 
equivalent amount of duloxetine.

Butasteride

C27H30F6N2O2 Mol. Wt. 528:5

Dutasteride is 3-oxo-7V-(2,5-bistrifluorbmethyl)phenyl-4-aza- 
5 a-androst-1 -ene-17^carboxamide.

Dutasteride contains not less than 98.0 per cent and not more, 
than 102.0 per cent of C27H30F6N2O2y calculated on the: 
anhydrous basis.

Category. Benign prostatic hypertrophy agent.

Description. A white to off-white powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6)/ 
Compare the spectrum with that obtained with dutasteride^ 
IPRS or with the reference spectrum of dutasteride. ■. /-./■,

IP20JJ.

Tests . .

Related substances. Determine by liquid chromatogram 
(2.4.14). P y

Solvent mixture. 20 volumes of acetonitrile and 80 volu^ 
of mobile phase B.

Test solution. Dissolve .25 mg of the substance under 
examination in 10 ml of the solvent mixture and dilute to 
25.0 ml with the solvent mixture.

Reference solution. A 0.001 per cent w/v solution of 
dutasteride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25. cm x 4.0 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
' - mobile phase: A. a mixture of 80 volumes of buffer 

solution prepared'by dissolving 3.12 g of sodium 
dihydrogen orthophosphate dihydrate in 1000 ml of 
water, adjusted to pH 5.0 with dilute sodium hydroxide 
solution and 20 volumes of acetonitrile,

B. a mixture of 20 volumes of water and 
80 volumes of acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,

spectrophotometer set at 210 nm,...
.. - injection volume: 20 pl. . .

Time Mobile phase A '. Mobile phase B
(in min.) (per cent w/v) (per cent v/v)

0 .: 60. 40

6 60 40

10 50 50
25 40 60

35 40 60

40 .. 30 .70

45 60 40

50 60 . .40

Inject the reference solution. The test is not valid unless the 
column efficiency is not. less than 2.000 theoretical plates and 
thetailing.factorisnotmorethan2.0.. . . z

Inject the reference solution.and the test .solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent) and the sum of areas of all the secondat) 
peaks is not more than the area of the principal peak in tl’e 
chromatogram: obtained with; the reference solution (1.0 
cent).
Heavy metals (2.3.13). 1.0 gcomplies withthe limit test for 

heavy metals, Method B (20 ppm). ; .
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Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water(2-3-43)- Not more than 1.5 per cent, determined on 

0.25 g-
^say. Determine by liquid chromatography (2.4.14).

Solvent mixlure. 20 volumes of water and 80 volumes of 
acetonitrile.

Test solution. Dissolve 25 mg of the substance under 
cxamjnation in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.'

Reference solution. A 0.05 percent w/v solution of dutasteride 
IPRS in the solvent mixture.

Ose chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution. 

Calculate the content of

Dutasteride Capsules
Dutasteride Capsules contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
dutasteride, C27H30F6N2O2.

Usual strength. 0.5 mg.

Identification

In the Assay, the retention time of principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution. "

Tests

Dissolution (2.5.2). \

Apparatus No.,2 (Paddle), ■ .
Medium.:450 ml of medium A for first 25 minutes followed by 
addition of450 ml of medium B, <
Speed and time: 50 rpm and 60 minutes.

Medium A. To 1000 ml of 0.1 M hydrochloric acid, add and 
dissolve 1,6 g c£pepsin (label activity 1:3,000).

Medium B. To 1000 ml of 0.1 M hydrochloric acid,, add, and 
dissolve 40 g of sodium lauryl sulphate.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Solvent mixture. 75 volumes of acetonitrile and 25 volumes 
of water.

Test solution. Use the filtrate, dilute if necessary, with a mixture 
of equal volumes of medium A and medium B,

Reference solution. A0.005 per cent w/v solution of dutasteride 
IPRS in the solvent mixture. Dilute 1.0 ml of the solution to 
100.0 ml with a mixture of equal volumes of medium A and 
medium B.

Chromatographic system.
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- column temperature:50°,
- mobile phase: A. 0.1 per cent v/v orthophosphoric acid, 

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 21.5 nm,
- injection volume: 80 pl.

Time Mobile phase A Mobile phase B
nmin.) . (per cent v/v) , (per cent v/v) -

0 . 50 50 ,
14 50' 50
15 20 ' 80

' 20 20 80
.22 50 50.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C27H30F6N2O2 in the medium. . .

Q. Not less than 80 per.cent of the stated amount of
Qn^oFXpi..-.:.. ' ' -r:.-

Related substances. Determine by liquid chromatography 
(2.4.14). : '

Solvent mixture. 75 volumes of acetonitrile and 25 volumes 
cl water. " '■ '

Test solution. Disperse a quantity of the mixed contents of 20 
capsules containing 2 mg of Dutasteride in 2 ml of the solvent 
mixture with the aid of ultrasound for 10 minutes and dilute to 
5.0 ml with the solvent mixture, filter.

Reference solution. A 0.0004 per cent w/v solution of 
dutasteride IPRS in the solvent mixture.

Chromatographic system.
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
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- column temperature: 40°, . ■ ‘
- mobilephase: A. water, adjusted to pH 2.5 with 10 per 

cent v/v orthophosphoric acid,
B. acetonitrile,

- a gradient programme using the conditions given below,
- flowrate: 1.3 mlperminute, 

spectrophotometer set at 250 nm,
- injection volimie: 50 pk

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 50 50
55 50 50 .
57 10 90
62 10 90
65 50 50
70 50 50

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (1.0 
per cent) and the sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). Ignore any peak with an area less than 0.25 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.25 per cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 75 volumes of acetonitrile and 25 volumes 
ofrrater. ■' '

Test solution. Place 5 intact capsules into 50-ml volumetric 
flask. Disperse in 12.5 ml of water with the aid of ultrasound, 
add 25 ml of acetonitrile and again sonicate for 5 minutes and 
dilute to 50.0 ml with acetonitrile, filter.

Reference solution. A 0.005 per cent w/v solution of 
dutasteride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

. octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 35°,
- mobile phase: A. 0.1 per cent v/v orthophosphoric acid, 

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 mlperminute,

5 - spectrophotometer set at 275 nm, 
- injectionvolume:20 pl.

Time Mobile phase A Mobile phases
(in min.) (per cent v/v) (per cent v/v)

0 45 55
10 45 55
11 20 80

‘ 15 20 80
16 45 55
22 45 55

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 percent

Inject the reference solution and the test solution.

Calculate the content of C27H30F6N2O2 in the capsules.

Storage. Store protected from moisture.

Dydrogesterone

C21H2SO2 ■Mol. Wt. 312.5

Dydrogesterone is 9(3,10a-pregna-4.6-diene-3,20-dione.

Dydrogesterone contains not less than 98.0 per cent and not 
more than 102.0 per cent of C2iH28O2 calculated on the dried 
basis/

Category. Progestogen

Description. A white or almost white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (24.6). 
Compare the spectrum with that obtained with dydrogesterone 
IPRS or with the reference spectrum of dydrogesterone.
B. In the Assay,: the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Specific optical rotation (2.4,22). - 485° to - 469°, determined 

in a 0.5 per cent w/v solution in methylene chloride.
Light absorption (2.4.7). When examined in the range 230 nm 
to 360 nm, a 0.0015 per cent w/v solution in methanol shows
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DYDROGESTERONE

absorpt’011 niaxiinum only at about 286 nm. The ratio ofthe 
^sorbance at 240 nm to that at 286 nm is not more than 0.12. 

gelati "substances. Determine by liquid chromatography 

(2.4.14)-
solution (a). Dissolve 50 mg of the substance under 

examination in the mobile phase and dilute to 100.0 ml with the 
mobilephase.

Test solution (b).. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobilephase.

Reference solution (a). Dissolve 20 mg dydrogesterone IPRS 
in the mobile phase and dilute to 100.0 ml.with the mobile 
phase.
Reference solution (b). Dilute 1.0 ml of test solution (a) to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.

Reference solution (c). Dissolve 3 mg of dydrogesterone 
impurity A IPRS in the mobile phase and dilute to 20.0 ml with 
the mobile phase. Dilute 1.0 ml ofthe solution to 100.0 ml with 
the mobile phase.

Reference solution (d). Dissolve 10 mg of the substance under 
examination in the 10.0 ml of reference solution (c).

Reference solution (e). Dissolve 10. mg. ofthe substance under 
examination in the 3O.ml of ethanol (95.per cent), add 1 ml of 
9.2 Msodium hydroxides olution and heat at 8.5° for 10 minutes. 
Cool to room temperature, add 1 ml of 0-.24Mhydrochloric 
acid, add 20 ml of acetonitrile and 2. mg of dydrogesterone 
impurity B and dilute to 100.0 ml with water. This solution 
contains dydrogesterone and dydrogesterone impurity B and 
C. ■ /'-0

Chromatographic system
- a stainless steel column 15 cm x 4.6. mm, packed with 

end-capped octadecylsilane bonded to porous silica 
(3 pm),

- column temperature: 40°,
- mobile phase: a mixture of 54 volumes of water and 25 

volumes of ethanol (95 per cent) and 21 volumes of 
acetonitrile,

- flow rate: 1 mlper minute,
- spectrophotometer set at 280 nm and at 385 nm,
- injection volume: 10 pi.

‘s,'ame , ■ Relative
__ ■ . .______ _____________ retention time; 
dydrogesterone impurity A1 at 385 nm 0.9
dydrogesterone (Retention time: about
^minutes) ' 1.0
dydrogesterone impurity B2 1.1
dydrogesterone impurity C3 - 1.2

'9P,7 0a-pregna-4,6,8(14)-triene-3,20-dione, .

2 pregna-4,6-diene-3,20-dione,

3 9p,I0a,17ct-pregna-4}6-djene-3, 20-dione.

Inject reference solution (d) and (e). The test is not valid unless 
the resolution between the peaks due to dydrogesterone 
impurity A and dydrogesterone is not less than 1.1 at 385 nm 
in the chromatogram obtained with reference solution (d), 
dydrogesterone impurity B and dydrogesterone is not less 
than 4.5 and dydrogesterone impurity B and dydrogesterone 
impurity C is not less than 1.5 in the chromatogram obtained 
with reference solution (e) at 280 nm.

For impurity A —

Inject reference solution (c) and test solution (a) at 385 nm. 
Run the chromatogram twice the retention time of the principal 
peak in test solution (a). The area of any peak corresponding 
to dydrogesterone impurity A is not more than the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (c) (0.3 per cent).

For impurity B and impurity C —

Inject reference solution (b) and test solution (a) at 280 nm. 
Run the chromatogram twice the retention time ofthe principal 
peak in test solution (a). The area of any peak corresponding 
to dydrogesterone impurity B is not more than 1.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.15 per cent), the area of any peak 
corresponding to dydrogesterone impurity C is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of areas of all the 
secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications.

- spectrophotometer set at 280 nm,

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
trailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.0;

Inject reference solution (a) and test solution (b).
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Calculate the content of C21H2sO2.

Storage. Store protected from light and moisture.

Dydrogesterone Tablets
Dydrogesterone Tablets contain not less than 92.5 per cent 
and not more than 107.5 per cent of the stated amount of 
dydrogesterone, ChTEsCL.

Usual strength. 10 mg.

Identification

Extract a quantity of the powdered tablets containing 60 mg of 
Dydrogesterone with 20 ml of methanol, filter and evaporate 
the filtrate to dryness. The residue complies with the following 
test.

A. Determine by infrared absorption spectrophotometry (2,4.6), 
Compare the spectrum with that obtained with dydrogesterone 
IPRS or with the reference spectrum of dydrogesterone.

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests ■

Dissolution (2.5.2).

Apparatus No. 2 (Paddle)/ . ' .. ■.
Medium. 500 ml of 0.3 per cent w/v solution of sodium lauryl 
sulphate, ■ ■■
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance ofthe filtrate, suitably diluted with dissolution 
medium, if necessary at the maximum at about 295 nm (2.4.7). 
Calculate the content of CTiELsCL in the medium from the 
absorbance obtained from a solution of known concentration 
of dydrogesterone IPRS in the same medium.

Q. Not less than 75 per cent of the stated amount of C2iH28O2.
Related substances. Determine by liquid “chromatography 
(2.4.14). ■ ■

Test ' solution (a). Disperse a quantity of powdered tablets 
containing 50 mg of Dydrogesterone in the mobile phase and 
dilute to 100.0 ml with the mobile phase.

Test solution (b). Disperse a quantity of powdered tablets 
containing 20 mg of Dydrogesterone in the mobile phase and 
dilute to 100.0 ml with the mobile phase.

Reference solution (a). Dissolve 20 mg dydrogesterone IPRS 
in the mobile phase and dilute to 100.0 ml with the mobile 
phase.

IP 2022

Reference solution (b). Dilute 1.0 ml of test solution (a) t0 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution t0 
10.0 ml with the mobilephase. .

Reference solution (c). Dissolve 3 mg of dydrogester0l} 
impurity A IPRS in the mobile phase and. dilute to 20.0 ml with 
the mobile phase. Dilute 1.0 ml of the solution to 100.0 ml with 
the mobile phase.

Reference solution (d). Disperse a quantity of powdered 
tablets containing 10 mg of Dydrogesterone in the 10 ml of 
reference solution (c).

Reference solution (e). Disperse fr quantity of powdered 
tablets containing 10 mg of Dydrogesterone in 30 ml of ■■ethanol 
(95 per cent), add 1 ml of 0.2M sodium hydroxide solution 
and heat at 85° for 10 minutes. Cool to room temperature, add 
l..ml ;of 0.24Mhydrochloric acid, :add 20 ml of acetonitrile 
and 2 mg of dydrogesterone impurity B and dilute to 100.0 ml 
with water. This solution contains dydrogesterone and 
dydrogesterone impurity B and C.

Chromatographic system T
- a stainless steel column 15 cm x 4.6 mm, packed with 

. end-capped, octadecylsilane bonded to porous silica 
(3 pm),

- column temperature 40°,
-mobilephase: a mixture of 54 volumesof water and 25 

volumes of ethanol (95 per' cent) andL21 volumes of 
acetonitrile, : ; •

- flowrate: 1 ml per minute,
- spectrophotometer set at 280 nm and at 385 nm,
- injection volume: 10 pl. 3. ■

Name Relative
. retention time

Dydrogesterone impurity A: at385nm : 0.9

Dydrogesterone (Retention time: about 
13 minutes) 1.0

Dydrogesterone impurity B* 2 1.1

!9p, I Oa-pregna-4,6,8(14)-triene-3,. 20-dione,

2 pregna-4,6-diene-3,20-dione,

3 9p,10a,l 7a-pregna-4,6-diene~3, 20-’dione. '

Inject reference solution (d) and (e). The test is not valid unless 
the resolution between the peaks due to dydrogesterone 
impurity A and dydrogesterone is not less than 1.1 at 385 nm 
in the chromatogram obtained, with, reference solution (d), 
dydrogesterone impurity B and dydrogesterone is nqt less 
than 4.5 and dydrogesterone impurity B and dydrogesterone 
impurity C is not less than 1.5 in the dhromatogram obtained 

with reference solution (e) at 280 nm.:

Dydrogesterone impurity C3 1.2
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par impurity A

• ct reference solution (c) and test solution (a) at 385 nm. 
gun the chromatogram twice the retention time ofthe principal 

ak in test solution (a). The area of any peak corresponding 
to dydrogesterone impurity A is not more than the area of the 
rjncinal peak in the chromatogram obtained with reference 

Elution (c) (0.3 per cent).

for impurity B and impurity C —

Inject reference solution (b) and test solution (a) at 280 nm. 
Run the chromatogram twice the retention time of the principal 
peak in test solution (a). The area of any peak corresponding 
to dydrogesterone impurity B is not more than 1.5 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (b) (0.15 per cent), the area of any peak 
corresponding to dydrogesterone impurity C is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of areas of all the 
secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 

than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4,14), as described 
under Assay using the following test solution.

Test solution. Disperse one tablet in 10 ml ofthe mobile phase, 
with the aid of ultrasound and dilute with the mobile phase to 
obtain 0.02 per cent w/v solution of Dydrogesterone.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications.

- spectrophotometer set at 280 nm,

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
trailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.0.

Inject reference solution (a) and test solution (b).

Calculate the content of C2iH28O2in the tablets.

Storage. Store protected from light.
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EBASTINE

Ebastine orthophosphoric acid, adjusted to pH 5.0 with 4.0 per 
cent w/v solution of sodium hydroxide,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to ebastine 
impurity D and ebastine impurity C is not less than 2.0.

Name Relative
retention time

CvHjjNOa Mol. Wt. 469.7

Ebastine is 4-(4-Bcnzhydryloxy-1 -piperidyl)-1- 
(4-w-/-butylphenyl)butan-1-one. .

Ebastine contains not less than 99.0 per cent and not more 
than 101.0 per cent of C32H39NO2, calculated on the anhydrous 
basis.

Category. Antihistaminic.

Description. A white or almost white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ebastine IPRS 
or with the reference spectrum of ebastine.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

SOTS — Protect the solutions from light.

Solution A. A mixture of 65 volumes of acetonitrile and 
35 volumes of a 0.11 per cent w/v solution of orthophosphoric 
acid, adjusted to pH 5.0 with 4.0 per cent w/v. solution of 
sodium hydroxide.

Test solution. Dissolve 0.125 g of the substance under 
examination in solution Aand dilute to 50.0 ml with solution A.

Reference solution (a). A solution containing 0.025 per cent 
W/v each of ebastine impurity C IPRS and ebastine impurity 
blPRS in solution A. Dilute 1.0 ml ofthe solution to 100.0 ml 
with solution A.

Reference solution (b). Dilute 1.0 ml of the test solution to 
^0.0 ml with solution A. Dilute 1.0 ml of the solution to 
10-0 ml with solutionA.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm packed with 
nitrile groups bonded to porous silica (5 pm), 
mobile phase: a mixture of 35 volumes of acetonitrile 
and 65 volumes of a 0.11 per cent w/v solution of

Ebastine impurity A1 0.04

'benzhydrol,

3l-[4-(l,l-dimethylethyl)phenyl]ethanone,

4 - [4-( 1,1-dimethyl ethyl)plienyl]-4-(4-hydroxypiperidin-l-yl)bu  tan-1-one, 

'l4-(diphenylmethoxy)piperidine,

5l-[4-(l,l-dimethylethyl)phenyl]-4-[cf.$-4-(dipheny]m  ethoxy)-1-oxidopiperidin-l- 
yljbutan-l-one,

sl-[4-(l,l-dimethylethyl)phenyl]-4-[fraj7s-4'(dipheny]methoxy)-l-oxidopiperidm- 
1- yl]butan-l-one,

71 -[4-( 1,1 -dimethylpropyl)phenyl]-4-[4-(diphenylmethoxy)pip eridin-1 -yl]butan-l - 
.one. ...

Inject reference solution (b) and the test solution. Run the
chromatogram 1.4 times the retention time of the principal
peak. In the chromatogram obtained with the test solution,
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of areas of all the 
secondary peaks is not more than 4 times the area of the
principal peak in the chromatogram obtained with reference 
solution (b) (0.4 per cent). Ignore any peak with an area less
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Sulphates (2.3.17). Dissolve 2.5 g in 25 ml of dilute nitric acid. 
Boil under a reflux condenser for 10 minutes. Cool and filter.
15 ml of the filtrate complies with the limit test for sulphates 
(lOOppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3,43). Not more than 0.5 per cent, determined on 
0.5 g.

Ebastine impurity B2 0.05

Ebastine impurity D3 0.2

Ebastine impurity C4 022

Ebastine impurity Fs 0.42

Ebastine impurity G6 0.57

Ebastine 1.0

Ebastine impurity E7 * * * * * * * 15 1.14
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Ip2022EBASTINE TABLETS

Assay. Dissolve 0.35 gin 5.0 ml of anhydrous acetic acid. 
Titrate with O.i JUyje’rc/iZbrze .zic/c/, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration;:

1 ml of 0.1 Mperchloric acid is equivalent to 0.04697 g of 
C32H39NO2.

Storage. Store protected from light.

Ebastine Tablets
Ebastine Tablets contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of ebastine, 
C32H39NO2. ='• -

Usual strengths. 5 mg; 10 mg; 20 mg. ■■

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that of the peak in the 
chromatogram obtained with the reference solution. '

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.5 per cent w/v solution of sodium lauryl 
sulphate in 0.1M hydrochloric acid,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable'volume of the medium and filter.

Determine.by liquid chromatography (2.4.14)..

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. .. r. ...

'.Reference solutions. Dissolve a quantity of ebastine IPRSfa 
acetonitrile and-dilute withrthe dissolution medium to obtain 

‘■a solution having a concentration, similar to that; of the, test 
■solution. U -■ ss--. : .• -

Use chromatographic'system as described under Assay.

Inject the reference.solution and the test solution. .

Calculate the content of C32H39NO2 in the medium? ■

Q. Not less than 70 per cent of the stated amount of CAI39NCL.

Related substances. Determine by liquid chromatography 
(2.4.14). •••’• " AU >

. Test.solution.. Disperse a;quantity. of powdered. tablets 
containing 0.05 g of Ebastine in 35 ml of the solvent mixture 
with the aid of ultrasound and dilute to 50.0 ml with the mobile 
phase A. Centri fugeandfi Iter. ;

•7?^fe?,fencesd/ur/o^/a/iE)ilute:0i5^ml!of-the test solution to a
100.0 ml with the mobile phase A. . f

Reference solution (b). A solution containing 0.002 per cent 
w/v each of ebastine impurity C IPRS and ebastine
D IPRS in the solvent mixture. Dilute 2.5 ml of the solution to
25.0 ml with the mobile phase A.

Chromatographic system
- a stainless steel column 25. cm x.4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A' 40 volumes of buffer solution prepared 

by dissolving 11.9 g of orthophosphoric acid in 25 ml 
'water and dilute to 50.0 ml with water. Dilute 25.0 ml q* 
the solution to 450.0 ml with water, add 6 ml diethyl®^ 
and dilute to 500 ml with water, adjusted to pH 6.0 with 
diethylamine and 60 volumes of acetonitrile.

B. methanol;
- a gradient programme using the conditions given below
- flow rate: 1 ml per minute, ; .
- spectrophotometer.set at 210nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

o... ' 80 20'

40 95 . 5 '

55 95 , ■ 5
57 .. ■ ■ 80 ■ . 20
65 80 ’ 20

Name Relative 
retention time

Ebastine impurity Cl 0.16

1 4-(diphenylmet!ioxyjpiperidine,.. .,
2 1 -[4-( 1,1 -dimethylethyi)phenyi]-4-(4-hydroxypiperidin- l-yl)bufan-l -one,

3 benzhydrol,

4l-[4-(l,l-dimethylethyl)phenyl]ethanone,
51 -[4-( 1,1 -dimethylethyi  jphenyil-4-[ci.<;-4-(diphenylniethoxy)-l-oxidopiperidin-l 
yl]butan-l-one, ■■ ■
61 - [4-( 1,1 -d i methylethyl) phenyl] -4- [zrans-4-(diphenylmethoxy) -1 -oxidopip^1^15
1- yl]butan-l-one,

./ L[4,*(L 1 -ditnethylpropyl)phenyl]-4-[4-(diphenylmethoxy)piperidin-l-yl]t'tlta‘'1

one. , ) .. . ............ ■ ......... J .

Inject reference, solution (a) and (b). The test is not valid unles
the resolution between the peaks- due to ebastine impurity

Ebastine impurity D2 ... 0.17

Ebastine impurity A3 024
Ebastine impurity B4 . . ... . = 0.42

Ebastine impurity F5 0.5

Ebastine impurity G6 0.7
Ebastine (Retention time about 2 8 minutes) 1.0
Ebastine impurity E7 * * * * 135
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3 ebastine impurity D is not less than 1.5 in the chromatogram 
gained with reference solution (b) and in the chromatogram 

with reference solution (a), the tailing factor is not
nlore than 2.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak is not more than 0.4 times the area of the 
nrincipal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and the sum of the areas of all the 
secondary peaks is not more than 4 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (2.0 per cent).

Uniformity of content. Complies with the test stated under 
Tablets as described under Assay with following modifications.

Disperse 1 tablet in 1 ml of water with intermittent 
shaking, add 20 ml of the solvent mixture and sonicate for 5 
minutes and dilute to 50.0 ml with the solvent mixture, filter.

Reference solution. Dissolve a suitable quantity of ebastine 
IPRS in the solvent mixture and dilute with the solvent mixture 
in such a manner to get similar concentration to that of test 
solution.

Calculate the content of C^H^NCVn the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture.. 25 volumes ofa solution prepared by 
dissolving 0.3 g of orthophosphoric acid in water and dilute 
to 500 ml with water, adjusted to pH 5.0 with 1 Msodium 
hydroxide, filter and 75 volumes of acetonitrile.

Test solution. Weigh and powder 20 tablets.. Disperses quantity 
of the powder containing 0.05 g of Ebastine in 150 ml of,the 
solvent mixture with the aid of ultrasound for 5 minutes and 
dilute to 250.0 ml with the solvent mixture and filter.

Reference solution. A 0.102 per cent, w/v solution of ebastine 
IPRS in the solvent mixture.

Chromatographic system
~ a stainless steel column 25 cm x 4^6 mm, packed, with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
” mobile phase: a mixture of 25 volumes of 0.01 M 

potassium dihydrogen phosphate containing 1 ml of 
triethylamine and 75 volumes of acetonitrile, adjusted 
to pH 7.0 with orth'ophosphoric acid,

~ flowrate: 1.5 ml per minute, 
spectrophotometer set at 255 nm, 
injection volume: 20 pl.

^ject the reference solution. The test is not valid unless the 
c°fumn efficiency is not less than 2500. theoretical plates,' the 

EBERCONAZOLE NITRATE

tailing factor is not more.than 2.0 and the relative standard 
deviation for replicate injections is not.more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C32H39NO2 in the tablets.

Storage. Store protected from light and moisture.

Eberconazoie Nitrate

CfgHwCWHNCb Mol. Wt. 392.2

Eberconazoie Nitrate is (7?*S)-l-(2,4-DichIoro-10,l 1-dihydro- 
5ET-dibenzo[o;£7]-5-cycloheptenyl)-177-imidazple nitrate.

Eberconazoie Nitrate contains not less than 98.0 per cent and 
not more than 102.0 per cent of CigHwCljN^HNCb, calculated 
on the dried basis,

Category. Antifungal. .

Description: A white or off-white, crystalline powder. ’

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with eberconazoie 
nitrate IPRS or with the reference spectrum of eberconazoie 
nitrate. .. 7■ ■ /' ■ -

B. It gives reactions for nitrates (2.3.1).

Tests'

Appearance of solution. A 5.0 per cent w/v solution in 
dimethylformamide is clear (2.4.1) and not more intensely 
coloured than.reference solution BYS4 (2.4.1).

Specific optical rotation (2.4.22). -0:2° to+0.2°, determined in 
a 1.0 per cent w/v solution in methanol. ,

Related substances. Determine by liquid chromatography 
(2.4.14). .. :

Test solution /Dissolve 60 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobilephase.

Reference solution' (a). A 0.06 per cent w/v solution of 
eberconazoie nitrate IPRS in the mobile phase.
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EBERCONAZOLE NITRATE

Reference solution (b). A solution containing 0.01 per cent 
w/v each of eberconazole nitrate IPRS and C-transposition 
compound in the mobile phase.

Chromatographic system
- a stainless'steel column 15 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 25 volumes of 0.1 per cent 

v/v solution of triethylamine in water, adjusted to pH 
8.0 with orthophosphoric acid and 75 volumes of 
methanol,

- flow rate: 0.7 ml per minute.
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the eberconazole peak and C-transposition 
compound is not less than 1.2.
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to C-transposition compound is not more 
than 0.3 per cent and the area of any other secondary peak is 
not more than 0.1 per cent. The sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.
Imidazole. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel G.

Mobile phase. Amixture of 90 volumes of toluene, 10 volumes 
of n-propanol and 0.5 volume of ammonia.

Test solution. Dissolve 100 mg of the substance under 
examination in 5.0 ml of the mobile phase.
Reference solution. A 0.02 per cent w/v solution of imidazole 

. in methanol.

Apply to the plate 5 pl of the reference solution and 50 pl of 
the test solution. Allow the mobile phase to rise 15 cm. Dry the 
plate in air for 15 minutes and expose to iodine vapor for 
30 minutes. Any spot corresponding to imidazole in the 
chromatogram obtained with the test solution is not more 
intense than the spot obtained with the reference solution 
(0.1 percent). > < ; .

Heavy metals (2.3.13). 1 g complies with the limit test for heavy 
metals, Method B (20 ppm).
Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 60° for 3 hours.
Assay. Determine ;by liquid chromatography (2.4.14), as 
described under Related substances. : : ;
Inject reference solution (a) and the test solution. ’ : .

Calculate the content of C18Hi4Cl2N2,HNO3.
Storage. Store protected from light. ' ‘

;2214 IlilMliliH
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Econazole Nitrate

C18H15C13N2O,HNO3 Mol. Wt. 444,7

Ecdnazole Nitrate is (R5)-l-[2-[(4-chlorophenyl)methoxy]- 
2-(2,4-dichlorophenyl)ethyl]-1//-imidazole nitrate.

Econazole Nitrate contains not less than 98.5 per cent and not 
more than 101.5 per cent of Ci8Hi5Cl3N2O,HNO3, calculated on 
the dried basis.

Category. Antifungal.

Description. A white or almost white, crystalline powder,

Identification

Test A may be omitted if tests B and C are carried out. Test B 
may be. omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with econazole 
nitrate IPRS or with' the reference spectrum of econazole 
nitrate. ' '

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.04 per cent w/v solution in a mixture of 1 volume of 0.1 M 
hydrochloric acid and 9 volumes' of 2-propanol shows 
absorption maxima at 265 nrn, 271 nm and 280 nm; the ratio of 
the absorbance at'the maximum at;271: nm to that at the 
maximum at280nm is 1.55 to 1.70. ' '

C. It gives reaction (A) ofnitrates (2.3.1).

Tests
Appearance of solution. A 1.0 per cent w/v solution in 
methanol is clear (2.4:1); and'not more intensely coloured 
than reference solution YS7 (2.4.1). ' - • ■
Related substances. Determine by liquid chromatography 
(2.4.14). ■ 7 ■
Test solution. Dissolve 0.1g of the substance under 
examination in methanol and dilute tp 10.0 ml with methanol.

Reference solution (a). Dilute 1.0 ml of the test solution to 
20.0 ml with methanol.
Reference solution (bf./Dilute 1.0 ml of reference solution (a) 

to 25.0 ml with methanol.
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ECONAZOLE CREAM

Chromatographic system 
a stainless steel column 10 cm x 4.6 mm, packed with 
base deactivated octadecylsilane bonded to porous 

. silica(3 pm),
_ column temperature: 35°, 

mobile phase: A. a mixture of 20 volumes of methanol 
and 80 volumes of 0.077 per cent w/v solution of 
ammonium acetate, ■

B. a mixture of 40 volumes of methanol 
and 60 volumes of acetonitrile, 
a gradient programme using the conditions given below, 

_ flowrate: 1.5mlperminute, 
„ spectrophotometer set at 225 nm, 
- injection volume: 10 pl. ■

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 60 40

. 25 io 90

27 10 90

30 60 40

-(2,4-dichlorophenyI)-2-( l/7-i midazo l“l-yl)ethariol, 
:(2/fy)-2-[(4-chlorobenzyl)oxy]-2-(2,4-dichlorophenyl)ethanamine, 

,l-(4-chlorobenzyl)-3-[(27fS)-2-[(4-chlorobenzyl)oxy]- 
2'(2,4-dichlorophenyl)ethyI]imidazolium.

Name Relative 
retention time

Correction 
factor

Econazole impurity A1 0.2 1.4
Econazole impurity B2 0.6 —
Econazole (Retention time: 
about 15 minutes) . . 1.0 . . ■■

Econazole impurity C3 1.1 —

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to econazole impurities A, B and C is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent), the area of 
eny secondary peak is not more than 0.5 times the area ofthe 
Principal peak in .the chromatogram, obtained with, reference 
solution (b) (0.1. per cent) and, the sum of areas of all the 
secondary peaks js not more than 1.5times the, area of the 
Pnncipal peak in the chromatogram obtained with reference 
jolution (b) (0.3 per cent). Ignore any peak with an area less 

an 0-25 times the area of the principal peak , in the 
c romatogram obtained with reference solution (b) (0.05 per 

and the peak corresponding to hitrate ion at the 
ginning of the chromatogram. '■ :

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19)'. Notmore than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Weigh 0.4 g and dissolve in 50 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 M perchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04447 g of 
C18H15C13N2O,HNO3.

Storage. Store protected from light.

Econazole Cream
Econazole Nitrate Cream

Econazole Cream contains Econazole Nitrate in a suitable cream 
base.

Econazole Cream contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of econazole 
nitrate, C18H15C13N2O, HNO3.

Usual strength. 1 per cent w/w. .

Identification

A. Mix a quantity of the cream containing 40 mg of Econazole 
Nitrate with 20 ml of a mixture of 1 volume of IM sulphuric 
acid and 4 volumes of methanol and shake with two 50 ml 
quantities of carbon tetrachloride discarding the organic 
layers. Make the aqueous phase alkaline with. 2 
M ammonia and extract with two 40 ml quantities 
of chloroform. Combine the chloroform extracts, shake with 
5 g of anhydrous sodium sulphate, filter and dilute the filtrate 
to 100 ml with chloroform. Evaporate 50 ml to dryness and 
dissolve the residue in 50 ml,of a.mixture of 1 volume 
of 0.1M hydrochloric acid and 9 volumes ofpropan-2-ol.

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at 265 nm, 271 
nm and 280 nm. The ratio of the absorbance at 271 nm to that 
at about 280 nm is 1.55 to 1.77.

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the econazole 
peak in the chromatogram obtained with the reference solution.

Tests

Other tests. Comply with the tests stated under Creams.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Dissolve 2.5 g of potassium dihydrogen 
orthophosphate and 2.5 goidipotassium hydrogen 
orthophosphate in 1000 ml of water.
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ECONAZOLE CREAM

Internal standard solution. A 0.05 per cent .w/v.solution of 
miconazole nitrate IPRS in methanol..

Test solution (a). Mix a quantity ofthe cream containing 10.mg 
of Econazole Nitrate with 20 ml of the internal standard solution 
and 55 ml of methanol. Warm on a water-bath for 30 seconds, 
shake for 1 minute, repeat the process twice and add 25 ml of 
the buffer solution. Cool in an ice bath for 15 minutes, 
centrifuge for 10 minutes and use the supernatant liquid, filtered 
if necessary.

Test solution (b). Prepare in the same manner as test solution 
(a) but using 20 ml of methanol in place of the internal' 
standard solution.

Reference solution. A O.lper cent w/v solution of econazole 
nitrate IPRS in methanol. Transfer 10.0 ml of the solution to 
100-ml volumetric flask, add 20 ml of the internal standard 
solution, 45 ml of methanol and 25 ml ofthe buffer solution.'

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- mobile phase: a mixture of 25 volumes of the buffer, 
solution and 75 volumes of methanol,

- flow rate: 2 ml per minute,
- spectrophotometer set at 232 nm,
- injection volume: 20 pl.

Inject the reference solution arid test solution (a) and (b).

Calculate, the content of C1sHi5C13N2O, HNO3intest solution 
(a) in the cream. , . ....

Storage. Store protected from light at a temperature not 
exceeding 30°. If it is packed in aluminium tubes the inner 
surfaces of the tubes should be coated with a suitable lacquer?

Econazole Pessaries
Econazole.Nitrate Pessaries; Econazole Vaginal Tablets

Econazole Pessaries contain Econazole Nitrate in a suitable 
base." ' ■■ '■ ’■ ■■■ '■

Econazole Pessaries contain not less than 90.0 per cent and 
not more than 110.0 per cent ofthe'stated amount of econazole 
nitrate, ClsHi5Cl3N2O,HNO3:

Usual strength. 150 mg.

Identification
A. Mix a quantity ofthe crushed pessaries containing 40 mg 
of Econazole Nitrate with 20 ml of a mixture of 1 Volume of IA7 
sulphuric acid and 4 volumes of methanol and shake with, 
two quantities, each of 50 ml, of carbon tetrachloride 
discarding the organic layers. Make the aqueous phase alkaline^ 
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with 2 M ammonia and extract with two quantities, each of 
40 ml, of chloroform. Combine the chloroform extracts, shak 
with 5 g of anhydrous sodium sulphate, filter and dilute 
filtrate to 100 ml with chloroform. Evaporate 50 ml to dry^ 
and dissolve the residue in 50 ml of a mixture of 1 volume of 
0.1 M hydrochloric acid and 9 volumes of 2-propanol.

When examined in the range 230 nm to 360 nm (2.4,7) the 
resulting solution shows absorption maxima at 265 nm 
nm and 280 nm.' The ratio of the absorbance at abom 
271 nm to that at 280 nm is 1.55 to 1.70.

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution 
(b). -

Tests
Related substances. Determine by'thin-layer chromatography 
(2.4.17), using a precoated silica gel plate (such as Merck 
silica gel 60 plates).

Mobile phase. A mixture of 70 volumes of chloroform, 20 
volumes of methanol and 10 volumes of an 85 per cent w/v 
solution offormic acid..

Test solution. Mix a quantity of the crushed pessaries 
containing 40 mg of Econazole Nitrate with 40 ml of methanol 
and heat under a reflux condenser for 15 miniites. Allow to 
cool, filter, wash the filter paper with methanol and evaporate 
the filtrate and washings to a volume of about 5 ml. Filter 
through a filter paper (such as Whatman No. 50 paper), wash 
the paper with methanol, evaporate the filtrate and washings 
to dryness and dissolve the residue in 2 ml of methanol.

Reference solution (a). Dilute 0.5 ml of the test solution to 
100.0 ml with methanol.

Reference solution (b). A 2.0 per cent w/v solution oi 
econazole nitrate IPRS ip methanol. ,

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air and expose to iodine vapour for 1 hour. Any 
secondary spot in the chromatogram, obtained with the test 
solution is not more intense than the, spot in the chromatogram 
obtained with reference solution (a). Ignore any spot with an 
Rf value higher than 0.9.
Other tests. Comply with the.tests .stated.under Pessaries. 
Assay. Dissolved pessaries in 250.0 ml of anhydrous glacial 
acetic acid with the- aid of gentle heat and allow to cool- 
Titrate 100.0 nil ofthe solution with 0.1 Mperchloric acid. 
determining the end-point potentiometrically (2.4.25). Cany 
out a blank titration. < ? : ‘ 1 —
1' mi.of 0.7 Mperchloric acid is equivalent to 0.04447 g
cit!H15ci3N2o,HNo3.
Storage. Store protected from light.,:
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Efavirenz

C14H9C1F3NO2 Mol. Wt. 315.7

Efavirenz is (4S)-6-chloro-4-(cyclopropylethynyl) 
j 4-dihydro-4-(trifluoromethyl)-2//-3,l-benzoxazin-2-one.

Efavirenz contains not less than 98.0 per cent and not more 
ihan 102.0 per cent of Ci4H9C1F3NO2, calculated on the dried 
basis.

Category. Antiretroviral.

Description. A white or almost white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with efavirenz IPRS 
or with the reference spectrum of efavirenz.

B. In.the. Assay, the; principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Specific optical rotation (2,4.22). - 100.0°to-90.0%detennined 
in a 0.3 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14). ■'

le s/ solution. Dissolve 0.1 g of the substance under 
examination in 10.0ml ol methanol. . ..

Reference solution. Dilute 1.0 ml ofthe test solution to 10.0 ml 
with methanol. ■ -

Chromatographic system
~ a stainless steel column 25 cm x 4.6 mni, packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 pm),

- mobile phase: a filtered and degassed mixture of 50 
. volumes of acetonitrile and. 50 volumes of a 0.86 per 
cent w/v solution of ammonium dihydrogen phosphate; 
adjusted to pH 3.0 ±0.05 with orthophosphoric acid, 
flow rate: 1.5 ml per minute,

EFAVIRENZ CAPSULES

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the efavirenz peak is not 
less than 6000 theoretical plates and the tailing factor is not 
more than 2.0.

Inject the test solution. Determine the amount of related 
substances by area normalisation method. The content of 
any individual impurity is not more than 0.5 per cent and the 
sum of all the impurities is not more than 1.0 per cent. .

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphatedash(2.3.18).Notmorethan0.1 percent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying at 105° in an oven for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.12 g of the substance under 
examination in 100.0 m\o\'methanol.

Reference solution. A 0.12 per cent w/v solution of efavirenz 
IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a filtered and degassed mixture of 50 

volumes of acetonitrile and 50 volumes of a 0.86 per 
cent w/v solution of ammonium dihydrogen phosphate, 
adjusted to pH 3.0 ± 0.05 with orthophosphoric acid, 

- flow rate: 1.5 ml per minute,
. - spectrophotometer set at 254 nm, 

- injection volume: 20 pl..

Inject the reference solution. The test is not valid unless the 
column efficiency^ determined from the efavirenz peak is not 
less than 60,0.0 theoretical plates, the tailing factor isnot more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C14H9C1F;NC)?.

Storage. Store protected from light:

Efavirenz Capsules
Efavirenz Capsules contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of efavirenz, 
C14H9C1F3NO2. '" '

Usual strengths. 50 mg; 100mg;200.mg.
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EFAVIRENZ CAPSULES
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Identification

A. When examined in the range 220 nm to 350 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maximum as obtained with efavirenz IPRS of the same 
concentration.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Mix well the contents of20 capsules and disperse 
a quantity of the mixed contents containing 50 mg of Efavirenz 
in methanol and dilute to 50.0 ml with methanol.

Reference solution. A 0.1 per cent w/v solution of efavirenz 
IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octade cyl silane bonded to porous 
silica (5 pm),

- mobile phase: a filtered and degassed mixture of 50 
volumes of acetonitrile and 50 volumes of a 0.86 per 
cent w/v solution of ammonium dihydrogen phosphate, 
adjusted to pH 3.0 ± 0.05 with orthophosphoric acid, 
flow rate: 1.5 ml per minute,

- spectrophotometer set at 252 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the efavirenz peak is not 
less than 6000 theoretical plates and the tailing factor is not 
more than 2.0.

Inject the test solution. Determine the amount of related 
substances by the area normalisation method. The content of 
any individual impurity is not more than 1.0 per cent and the 
sum of all impurities is not more than 2.0 per cent.

Dissolution (2.5.2),

Apparatus No. 2 (Paddle),
Medium. 900 ml of a 1 per cent w/v solution oi sodium lauryl 
sulphate,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc with an average pore diameter hot greater 
than 1.0 pm, rejecting the first few ml of the filtrate and dilute 
a suitable volume of the filtrate if necessary, with the same 
solvent. Measure the absorbance of the resulting solution at 
the maximum at about 247 nm (2.4.7). Calculate the content of 
efavirenz, C14H9CIF3NO2 in the medium from the absorbance 

obtained from a solution of known concentration of efaVj 
IPRS in the same solvent.

Q. Not less than 70 per cent of the stated amount 
CI4H,C1F,NC)2. 01

Other tests. Comply with the tests stated under Capsules

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix well the contents of 20 capsules and shak 
a quantity of the mixed contents containing about 60 mg of 
Efavirenz with sufficient methanol to obtain a solution 
containing 6 mg of Efavirenz per ml. Disperse the mixture with 
the aid of ultrasound for 20 minutes, filter through a membrane 
filter disc with an average pore diameter not greater than 
1.0 pm, rejecting the first few ml of the filtrate, and dilute 
10.0 ml ofthe filtrate to 50.0 ml with methanol.

Reference solution. A 0.12 per cent w/y solution of efaviren: 
IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octadecylsilyl silica gel (5 pm),
- mobile phase: a filtered and degassed mixture of 

50 volumes of acetonitrile and 50 volumes of a 0.86 per 
cent w/v solution of ammonium dihydrogen phosphate, 
adjusted to pH 3.0 ± 0.05 with orthophosphoric acid, 

- flowrate: 1.5mlperminute,
- spectrophotometer set at 252 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the efavirenz peak is not 
less than 6000 theoretical plates, the tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution!

Calculate the content of C14H9CIF3NO2.

Storage. Store protected from light.

Efavirenz Tablets
Efavirenz Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of efavirenz, 
C^ClFsNO;,.

Usual strength. 600 mg.

Identification
A; When examined in the range 220 nm to 350 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorph°n 
maximum as obtained with efavirenz IPRS of the same 
concentration.

2218

https://nhathuocngocanh.com/



EFAVIRENZ, EMTRICITABINE AND TENOFOVIR TABLETS
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Ip the Assay, the principal peak in the chromatogram 
inertwith the test solution corresponds to the peak in the 

^'^atograrn obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
X {'diuffl 1000 ml of a 2 per cent w/v solution of sodium lauryl 
sulphate,
Speed and time. 50 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter through 
membrane filter disc with an average pore diameter not greater 

than 1-0 Fm’ reject the ^rst ^ew ml ofthe filtrate and dilute a 
suitable volume of the filtrate if necessary, with the same 
solvent. Measure the absorbance of the resulting solution at 
the maximum at about 247 nm (2.4.7). Calculate the content of 
efavirenz, C14H9CIF3NO2 in the medium from the absorbance 
obtained from a solution of known concentration of efavirenz 
IPRS in the same solvent.,

Q, Not less than 70 per cent of the stated amount of 
C!4H9C1F3NO2.

Related substances. Determine by liquid chromatography 
(2.4,14). ' " '

Test solution. Shake a quantity bf the powdered tablets with a 
suitable quantity of methanol to obtain a mixture containing 
0.1 per cent w/v of Efavirenz and filter through a membrane 
filter disc with an average pore diameter not exceeding 1.0 gm, 
rejecting the first few ml of the filtrate.

Reference solution. A 0.1 per cent w/v solution of efavirenz 
IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 pm),

- ■ mobile phase: a filtered and degassed mixture of 50 
volumes of acetonitrile and 50 volumes of a 0.86 per 
cent w/v solution of ammonium dihydrogen'phosphate, 
adjusted to pH 3.0 ±*0.05 with orthophosphoric acid,

- flowrate: 1.5mlperminute,
- spectrophotometer set at 252 nm,
~ injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
^olumn efficiency determined from the efavirenz peak is not 
ess 6000 theoretical plates and the, tailing factor is not 
Bethan2.0. ' '

^ecE the test solution. The area of any individual impurity 
'not niore than 1.0 per cent and the. sum of areas of all 

impurities is not more than 2.0 per cent, calculated by area 
normalisation.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 120 mg of Efavirenz in 
methanol with the aid of ultrasound for 20 minutes and dilute 
to 100.0 ml with methanol, filter through a membrane filter disc 
with an average pore diameter not greater than 1.0 pm.

Reference solution. A 0.12 per cent w/v solution of efavirenz 
IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 pm),

- mobile phase: a filtered and degassed mixture of 
50 volumes of acetonitrile and 50 volumes.of a 0.86 per 
cent w/v solution of ammonium, dihydrogen phosphate, 
adjusted to pH 3.0 ± 0.05 with orthophosphoric acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 252 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the efavirenz peak is not 
less than 6000 theoretical plates and the tailing factor is not 
more than 2.0 and the relative standard deviation is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci4H9ClF3NO2.

Storage. Store protected from light.

Efavirenz, Emtricitabine and Tenofovir 
Tablets
Efavirenz,Emtricitabine and Tenofovir Disoproxil 
Fumarate Tablets.

Efavirenz, Emtricitabine and Tenofovir Tablets contain not 
less than 90.0 per cent and not more than 110.0 per cent of the 
stated amounts of efavirenz, Ci4H9ClF3NO2, emtricitabine, 
C8Hi0FN3O3S and tenofovir disoproxil fumarate, 
Ci9TI30N5O10P.C4H4O4.

Usual strength. 600 mg Efavirenz, 200 mg Emtricitabine and 
300 mg Tenofovir Disoproxil Fumarate.
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EFAVIRENZ, EMTRICITABINE AND TENOFOVIR TABLETS

Identification

A. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254:

Mobile phase. A mixture of 50 volumes of methyl isobutyl 
ketone, 25 volumes of glacial acetic acid and 25 volumes of 
water in a separating flask. Mix. thoroughly and allow the 
layers to separate. Use the upper layer.

Test solution. Shake a quantity of the powdered tablets 
containing about 20 mg of Tenofovir Disoproxil Fumarate, 
add about 10 ml of methanol, sonicate for 10 minutes and 
dilute to 20.0 ml with methanol, filter.

Reference solution (a). A 0.065 per cent w/v solution of 
emtricitabine IPRS in methanol.

Reference solution (b). A 0.1 per cent w/v solution of tenofovir 
disoproxil fumarate IPRS in methanol.

Reference solution (c). A0.2 per cent w/v solution of efavirenz 
IPRS in methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 254' nm. The principal spots' in the 
chromatogram obtained with the test solution corresponds to 
the spot in the chromatogram obtained with reference solution 
(a), (b)and(c).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle), ■ •••.:;
Medium. 1000 ml of 2.0 per cent w/v sodium lauryl sulphate, 
Speed and time. 100rpmand45 minutes.
Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A solution containing 0.06 per cent w/v of 
efavirenz IPRS, 0.02 per cent w/v of emtricitabine IPRS and 
0.03 per cent w/v of tenofovir disoproxil fumarate IPRS 
dissolved in minimum amount of methanol and diluted with 
the dissolution medium.

Chromatographic system '
- a stainless steel column 5 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3 pm) (Such as
■ InertsilC8), L
- column temperature: 40°,

IP2022

- mobilephase:A. a buffer solution prepared}. 
. dissolving 0.01 M monobasic potassium phosph^ 

adjusted to pH 3.0 with orthophosphoric acid **
B. a mixture of 20 volumes of buff- 

solution and 80 volumes of acetonitrile, . er 
- a gradient programme using the conditions given be!ou 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 250 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v). . (per cent v/v)

0 % 6
3 ■ ' 91 6
5 50 50
13 20 . 80
14 ' 54 . 6
17 94 . 6

The retention time of emtricitabine is about 2 minutes, tenofovir 
disoproxil is about 6 minutes and efavirenz is about 10 minutes. 

Inject the reference solution and the test solution.

Calculate the content of C[4H9C1F3NO2, CsHi0FN3O3S and 
Ci9H3oN5010P.C4H404 in the medium.

Q. Not .less than 75. per cent of the stated amount of 
C14H9C1F3NO2, C8H10FN3O3S 'and CI9H30N5O10P.C4H4O4.

Related substances. Determine by liquid chromatography 
(2.4.14). ’ ■' ■ /

NOTE—Store crushed powder of tablets in amber colored 
glass bottle with appropriate lids.

For emtricitabine—

Test- solution. Dissolve a quantity , of the powdered tablets 
containing about 50 mg of Emtricitabine in 5 ml of methanol, 
add 30 ml of mobile phase Aand dilute to 50.0 ml with mobile 
phase A, filter. ■ ;
Reference solution. A. 0.001 per cent. w/v. solution of 
emtricitabine IPRS in mobile phase A.
Chromatographic system

. - a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to .porous silica (5 pm) (Such as 
Supelco HS Discovery Cl 8),

- - mobile phase: A. a mixture of 95 volumes of buffer 
solution prepared by dissolving 1.9 g of ammonium 
acetate in 1000 ml of water,-adjusted, to pH 3.8 with 
glacial, acetic acid and 5 volumes of methanol,

- 1 B; a mixture of 30 volumes of buffer

solution and 70 volumes bimethahol,
— ‘ a gradient programme using the conditions given below.

— flowrate:l ml perminute,
- spectrophotometer set .at 277 nm,.

; injection volume: 20 pi. c
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Time Mobile phase A Mobile phase B
vinmim) (per cent v/v)... . (percent v/v)

o 100 ■ 0

30 100 0

35 0 100

■ 55 . o,. 100

60 100 0

.75 :■ 100 0

The relative retention time with reference to emtricitabine for 
(2J? 5A)-5-(4-amino-5-fluoro-2-oxo-2/-/-pyrimidiri-1 -yl)-(l,3)- 
oxathiolan-2-carboxylic acid'(emtricitabine impurity A) is about 
(P5 for 2,3’dideoxy-5-fluoro-3’-thiburidine (emtricitabine 
impurity B) is about 1.15 and' for 4-amino-5-fluoro [2- 
kydroxyniethyl-3-oxo-1,3oxathilanc~ 5yl]pyrimidine-2( I /-/)-onc 
(emtricitabine impurity C) is about 0.32.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than.2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to emtricitabine impurities A and C is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.5 per cent), the area of 
any peak due to emtricitabine . impurity B is not more than 
1.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.5 per cent), the area of 
any other secondary peak is not more than; 0.5 times the area 
ofthe principal peak in the chromatogram obtained with the 
reference solution (6.5 per cent) and sum of the areas of all the 
secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (3.0 per cent).

For tenofovir disoproxil fumarate — ' ' ■ ■

Test solution. Disperse a quantity of the powdered tablets 
containing about 50 mg of Tenofovir Disoproxil Fumarate in 
35 ml of methanol with the aid of ultrasound for 15 minutes 
and dilute to 50.0 ml with methanol, filter.

Reference solution (a). A 0.001 per cent w/v solution of 
tenofovir disoproxil fumarate IPRS in methanol.
Reference solution (b). A 0.02 per cent w/v solution offumaric 
ticid in methanol.
Chromatographic system ... . ■ ,

~ a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil Cl 8), 
mobile phase: A. dissolve 1.9 g of ammonium acetate 
in 1000 ml of water and adjusted to pH 3.8 withgZaczn/ 
acetic acid,

Bi methanol,_

EFAVIRENZ, EMTRICITABINE AND TENOFOVIR TABLETS

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 260 nm, ■
- injection volume: 25 pl.

Time Mobile phase A Mobile phase B 
(in min.) (per cent v/v) (per cent v/v) 

0 95 5
10 . 50 50
25 50 50
50 20 . 80 '
60 ■ 95 • 5
75 95 5

The relative retention time with reference to tenofovir 
disoproxil fumarate for tenofovir impurity A 
(2[(isopropoxycarbonyl)oxy]methyl hydrogen {[(17?)-2-(6- 
amino-9/f-purin-9-yl)-l-methylethoxy]methyl} phosphonate) 
is about 0.48, for tenofovir impurity B (9-[(J?)-[(2-[isopropoxy]~ 
2-[((isopropoxycarbonyI)oxy)methoxy]phosphinyl)methoxy] 
propyl]adenine) is about 0.79, for tenofovir impurity C (9-[2- 
[[bis[ [Isopropoxy carbonyl)oxy]methoxy]phosphinyl] 
methoxy]ethyl]adenine fumarate) is about 0.87 and for 
specified unidentified impurity is. about 1.05.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (a) and the test solution. In .the 
chromatogram obtained with the test solution, the area of any 
peak due to tenofovir impurity A, multiplied with the correction 
factor 0.63 is not more than 2.0 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (2.0 per cent), the area of any other secondary peak is not 
more than 0.5 times the area of the principal peak in the 
chromatqgram obtained with reference solution (a) 
(0.5 per cent) and sum of the areas of all the secondary peaks 
is not more than 3 times the area of the principal peak ih the 
chromatogram obtained with reference solution (aj 
(3.0percent).Ignoreanypeakduetofumaricacid. '.

For efavirenz— ■ '

Solvent mixture. 50 volumes of water and 50 volumes of 
acetonitrile. ' -

Test solution. Dissolve a quantity of the powdered tablets 
containing about 100 mg of Efavirenz in 70 ml of the solvent 
mixture and dilute to 100.0 ml with the same solvent, filter.

Reference solution. A 0.001 per cent w/y solution oi.efavirenz 
IPRS in the solvent mixture.

Chromatographic system .
- a stainless.steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil BDS Cl 8),
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EFAVIRENZ, EMTRICITABINE AND TENOFOVIR TABLETS IP 2022

- mobile phase: A. a mixture of 50 volumes of a buffer 
solution prepared by dissolving 8.6 g of ammonium 
dihydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 3.0 with orthophosphoric acid «nd 
50 volumes of acetonitrile

B. a mixture of 25 volumes of buffer 
solution and 75 volumes of acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0 .
15 100 0
25 0 100
35 0 100
37 100 0
45 . 100 . o

The relative retention time with reference to efavirenz for (S)- 
5-chloro-a“(cyclopropylethynyl)-2-amino-oc-(trifluoromethyl)- 
benznemethanol (efavirenz impurity A) is about 0.82.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution arid the- test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to efavirenz impurity Ais not more than 0.5 per cent, 
The area of any other secondary peak is not more than 
0.5 per cent and the sum of areas of all the secondary peaks is 
not more than 3.0 per cent. Ignore any peak at relative retention 
time of about 0.56.

Other tests. Comply with the tests stated under Tablets.

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g.

Assay. Determine by liquid chromatography (2.4.14).
Solvent mixture. 30 volumes of water and 70 volumes of 
methanol.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
containing about 200 mg of Emtricitabine in water with the 
aid of ultrasound, warm at 70° for 10 minutes. Add about 35 ml 
of methanol, sonicate for 30 minutes with intermittent swirling 
and dilute to 100 ml with methanol, filter. Dilute 5.0 ml of the 
solution to 200.0 ml with the solvent mixture:

Reference solution. A solution containing 0.025 per cent w/v 
of emtricitabine IPRS, 0.04 per cent w/v of tenofovir disoproxil 
fumarate IPRS and 0.08 per cerit w/v of efavirenz IPRS in 
methanol. Dilute 5.0 ml of the solution to 25.0 ml with the 
solvent mixture. -

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm, packed v' i 

octylsilane bonded to porous silica (3 pm) (SyCk 
InertsilC8),

- column temperature. 40°,
- mobilephase: A. a 0.01 M monobasic potassiVat 

phosphate, adjusted to pH 3.0 with orthophosphop 
acid,

B. a mixture of 20 volumes of mobile 
phase A and 80 volumes of acetonitrile,

- a gradient programme using the .conditions given below 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 250 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phaseB
(in min.) (per cent v/v) (per cent v/v)

0 . . 94 - 6
3 94 6
5 50 50
13 20 . 80
14 94 6
17 94 6

The retention time of tenofovir disoproxil is about 6 minutes, 
emtricitabine is about 2 minutes and efavirenz is about 
lOminutes.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 for each component and the 
relative standard deviation for replicate irij ections is not more 
than 2.0 per cent for each component.

Inject the reference solution and the test solution.

Calculate the content of C14H9C1F3NO2, C8H10FN3O3S and 
Cl9H30N5Oi0P.C4H4O4 in the tablets. .

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Eletriptan Hydrobromide

C22H26N2O,S,HBr ' ■' Mol wt. 4634

Eletriptan Hydrobromide is (/?)-3-(( 1 -Methyl-2-’pyn'olidinyI) 
methyl)-5-(2-(phenylsulfonyl)ethyl)-177-indoIehydrobromid^- 
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tr atari Hydrobromide contains not less than 98.0 per cent 
not more than 102.0 per cent of C22H26N2O2S,HBr, 

^loulated oh the dried basis.

Category- Antimigraine.

Description. A cream to pale brown powder.

ldentiHc^^on

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with eletriptan 
hvdrobromide IPRS or with the reference spectrum of eletriptan 
hydrobromide.

g In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak tn the chromatogram obtained with the reference solution.

Tests

Specific optical rotation (2.4.24). +4.5 to +8.5, determined on 
0.5 per cent w/v solution in methanol.
Related substances. Determine by liquid chromatography 
(2.4,14)..
Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B,
Test solution. Dissolve 25. mg of. the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Reference solution. A 0.000.15 per cent w/v. solution of 
eletriptan hydrobromide IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 gm),

- column temperature: 35°, -
- mobilephase: A. dissolve 1.36 g of-potassium 

dihydrogen orthophosphate in 1000 ml of water, add 
2.0 ml of triethylamine, adjusted to pH 3.5 with 
prthophosphoric acid,.

B. a mixture of 80 volumes acetonitrile 
and 20 volumes of water,

- a gradient programme using the conditions given below, 
~ flow rate: 1 ml per minute,
~ spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0.01 80 20
25 50 ' 50
33 05 95
38 05 95
42 80 20
50 80 20

ELETRIPTAN HYDROBROMIDE

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the test solution. The area of any secondary peak is not 
more than 0.3 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.

Bromide. 16.0 per cent to 18.0 per cent.

Dissolve 0.15 g in 100.0 ml of water. Titrate with 0.1M silver 
nitrate, determining the end point potentiometrically (2.4.25). 
Carry out a blank titration.

1 ml of 0.1Msilver nitrate is equivalent to 0.00799 g of bromide,

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B.

Test solution. Dissolve 25 mg of the substance under 
examination in 50.0 ml of solvent mixture. Dilute 1.0 ml of the 
solution to 10.0 ml with the solvent mixture.

Reference solution. A 0.005 per cent w/v solution of eletriptan 
hydrobromide IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. .dissolve 1.36 g of potassium 

dihydrpgen orthophosphate in 1000 ml of water, add 
2.0 ml of triethylamine, adjusted to pH 3.5 with 
orthophosphoric acid ,

B. a mixture of 80 volumes acetoriitrile 
and 20 volumes of water,

- a gradient programme using the conditions given below 
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase I
(in min.) (per cent v/v) (per cent v/v)

0.01 ■ • 75 ■ " 25 ■ ■

16 50 50

20 ’ 05 . 95

25 05 95
28 75 25

35 75 25 .
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Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of (44 T^OiS^Br.

Storage. Store protected from moisture.

Emtricitabine

CgH10FN3O3S Mol. Wt. 247.3

Emtricitabine is 4-amino-5 -fluoro-1 -[(27?, 56)-2-(hydroxy­
methyl)-!, 3-oxathiolan-5-yl]-2-(177)-pyrimidone.

Emtricitabine contain nbt less than 98.0 per cent and not more 
than 102.0 per cent of CgH10FN3O3S, calculated on the dried 
basis.

Category. Antiretroviral.'

Description. A white to off-white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with emtricitabine 
IPRS or with the reference spectrum of emtricitabine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test-solution corresponds to the peak in the 
chromatogram obtained with the reference solution,

Tests
Specific optical rotation (2.4.22). -115.0° to-105.0°, 
determined in a 0.25 per cent w/v solution in water - '
Enantiomeric purity. Determine by liquid chromatography 
(2.4.14). .......
Test solution. Dissolve about 25 mg of the substance under 
examination in 5 0 ml of the mobile phase.

Reference solution. Dissolve 25 mg of racemic emtricitabine
IPRS in 25.0 ml of the mobile phase.
Chromatographic system

— a stainless steel column 25 cm x 4.6 mm, packed with a 
chiral stationary phase (5 pm) (Such as Chifobiotic V),

..................    IP2O22

- mobile phase: a mixture of 1000 volumes method 
2 volumes of diethyl amine and 1 volume of glaCj^ 
acetic acid,

- flow rate: 0.5 ml per minute,
- spectrophotometer set at 277 nm,
- injection volume: 10 p.1.

Inject the reference solution. The elution order is, the 5-fluoro 
l-(27?,5S)-[2-(hydroxymethyl)-l,3-oxathiolan-5-yl]cytosine 
isomer followed by the other isomer. The resolution between 
the two isomers should not be less than 2.0.

Inject the test solution and measure the areas ofthe two 
isomers.

Calculate the content of the. 5-fluoro-l-(2S ,,51?)-[2. 
(hydroxymethyl)-l,3-oxathiolan-5-yI] cytosine isomer by area 
normalization, not more than 0.3 per cent.

Related substances. Determine by liquid chromatography 
(2.4.14).. ■

Test solution. Dissolve about 25 mg of the substance under 
examination in 25 ml ofthe mobile phase:

Reference solution (a). A 0.1 per cent w/v solution of 
emtricitabine IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to lOO.Omlwiththe-mobilephase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

pentaflurophenyl bonded to silica (5 pm) (Such as F-5 
Supelco discovery),

- mobile phase: a mixture of 99 volumes of 0.025 M 
: ammonium acetate solution and adjusted to pH 5.0 with 
glacial acetic acid, and.l; volume of methanol,

- flow rate: 1.5 mlperminute,
- spectrophotometer set at 277. nm, 

injection volume: 20 pl.
Inject reference solution (a). The test is not valid unless the 
column efficiency in not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.
Inject the reference solution and test solution (b). In die 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 
due to reference solution (b) (6.5 per cent), and the sum of 
areas of all the secondary, peaks is not more than twice the 
area ofthe peak due to reference solution (b) (2.0 per cent).
Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.
Loss on drying (2.4.19). Notmore than 0.5 per cent, determined 

on 1.0 g by drying in an oven at 105°.
Assay. Determine by liquid chromatography (2.4.14).
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fest solution. Dissolve about 25 mg of the substance under 
.^nation in 25.0 ml ofthe mobile phase. Dilute 5.0 ml ofthe 

solution t° 50-0 ml with the mobile phase.

Reference solution. A 0.1 per cent w/v solution of 
epitricitubine IPRS in the mobile phase. Dilute 5.0 ml of the 
solution to 50.0 ml with the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
pentaflurophenyl bonded to silica (5 pm) (Such as F-5 
Supelco discovery), ■ ■ _

- mobile phase: a mixture of .95 volumes of 0.025 M 
ammonium acetate solution adjusted the pH to 5.0 and 
5 volumes of methanol, ■

_ flow rate: 1 ml per minute,
- spectrophotometer set at 27.7 nm,
- injection volume: 20 pl. ■ .

inject the reference solution. The test is not valid unless the 
column efficiency in not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is''not more than 2.0 per 
cent.

Inject the reference solution and the test solution.

Calculate the content Qf C8HI0FN3O3S. . .

Storage: Store protected from light and moisture.

Emtricitabine Capsules
Emtricitabine Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
emtricitabine, C8HioFN303S.
Usual strength. 200 mg.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

B. Disperse the quantity of contents of the capsules containing 
about 1 mg of Emtricitabine in 100 ml of methanol and filter.

When examined in the range 200 nm to 400 nm (2.4.7), the 
filtrate shows absorption maxima at the same wavelengths as 
0.001 per cent w/v solution of emtricitabine IPRS in methanol.

Tests

dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0,1 Mhydrochloric acid, ...
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not more than 0.5 pm, rejecting the first 2 ml ofthe filtrate.
Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate.

Reference solution. Dissolve 27.5 mg of emtricitabine IPRS 
in 15 ml of methanol, dilute to 25 ml with the mobile phase. 
Dilute 2.0 ml of the solution to 10.0 ml with the dissolution 
medium.

Use the chromatographic system described under Assay. 
Inject the reference solution and the test solution.

Q. Not less than 75 per cent of the stated amount of 
C8H10FN3O3S.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh a quantity ofthe contents of the capsules 
containing 100 mg of Emtricitabine, disperse in 100.0 ml ofthe 
mobilephase and filter.

Reference solution (a). A 0.1 pef cent w/v solution of 
emtricitabine IPRS in the. mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

pentaflurophenyl bonded to silica (5 pm) (Such as F-5 
Supelco discovery),

- mobile phase: a mixture of 99 volumes of a buffer solution 
prepared by dissolving 1.9 g of ammonium acetate in 
1000 ml of water and adjusted to pH'5.0 with glacial 
acetic acid, and 1 volume of methanol,

- flow rate: 1.5 mlperminute,
- spectrophotometer set at 277 nm,
- injection volume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
column efficiency in not less than 2000 theoretical p.latqs and 
the tailing factor is not more than 2.0,

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak due to 
the reference solution (b) (1.0 per cent) and the sum of areas 
of all the secondary peaks is not more than 3 times the area of 
the peak due to the reference solution (b) (3.0 per cent).

Other tests. Comply with the tests stated under Capsules.

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g. '........

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing about 100 mg of Emtricitabine, disperse.
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in 100.0 ml of methanol and filter. Dilute 5.0 ml ofthe solution 
to 50.0 ml with the mobile phase.

Reference sola tion. A 0.1 percent w/v solution of 'em tricitab ine 
IPRS in methanol. Dilute 5.0 ml ofthe solution to 50.0 ml with 
the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x.4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Intersil ODS 3 V),

- mobile phase: a mixture of 80 volumes of a buffer solution 
prepared by dissolving 1.9 g of ammonium acetate in 
1000 ml of water and adjusted to pH 3.8 with glacial 
acetic acid, and 20 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 277 nm, .
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CgH10FN3O3S in the capsules.

Storage. Store protected from moisture.

Emulsifying Wax

Anionic Emulsifying Wax

Emulsifying Wax is a waxy solid containing 90 parts of 
Cetostearyl Alcohol, 10 parts of Sodium Lauryl Sulphate or 
sodium salts of similar sulphated higher, primary, aliphatic 
alcohols, and 4 parts of Purified Water.

Category. Pharmaceutical aid (emulsifying agent).

Description. An almost white or pale yellow, waxy solid or 
flakes. It becomes soft on wanning.

Identification

The residue, obtained in the test for Unsaponifiable matter 
melts at about 52° (2,4.21).

Tests ;

Acidity. Weigh 20.0 g, add a mixture of 40 ml of ether and 75 ml 
of ethanol (95 per cent), previously neutralised to 
phenolphthalein solution, and warm gently until solution is 
effected. Titrate with .0.1 M sodium hydroxide using 
phenolphthalein solution as indicator until a pink colour which 
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persists for at least 15 seconds is obtained. Not more than 1 a 
ml of 0.1M sodium hydroxide is required.

Alkalinity. 25 ml of a 20 per cent w/v dispersion in 
ethanol (95 per cent), previously neutralise^ 
phenolphthalein solution and cooled, exhibits no colour 
the addition of 0.5 ml of phenolphthalein solution.

Saponification value (2.3.37). Not more than 2.0, determined 
on 20.0 g.

Unsaponifiable matter (2.3.39). Not less than 86.0 per cent, 
calculated on the anhydrous basis, determined on 5 g 
omitting the titration of the residue.

Iodine value (2.3.28). Not more than 3.0, determined by the 
iodine monochloride method.

Alcohols. To 3.5 g ofthe residue obtained in the test for 
Unsaponifiable matter add 12 g of stearic anhydride and 
10 ml of xylene and heat gently under a reflux condenser for 
30 minutes. Cool, add a mixture of 40 ml of pyridine and 4 ml of 
water, reflux for a further 30 minutes and titrate the hot solution 
with 1 M sodium hydroxide using phenolphthalein solution 
as indicator. Repeat the operation omitting the residue. The 
difference between the titrations is not less than 12.8 ml and 
notmorethan 14.2 ml.'

Sodium alkyl sulphates. Not less than 8.7 per cent, calculated 
as Ci2H25O4SNa, on the anhydrous basis, determined by the 
following method. Weigh 0.25 g, dissolve as completely as 
possible in 15 ml of chloroform, add 30 ml oi water, 10 ml of 
1 Msulphuric acid and 1 ml of dimethyl yellow-oracet blue 8 
solution and titrate with- 0:0(14 -M benzethonium chloride, 
shaking vigorously and allowing the layers to separate after 
each addition, until the chloroform layer acquires a permanent 
clear green colour.

1 ml of 0.004 M benzethonium chloride is equivalent to 
0.001154 g of C12H25O4SNa.

Water (2.3.43). Not more than 4.0 per cent, determined on 
0.6g. .

Enalapril Maleate

.COOH

■COOH

C20H28N2O5,C4H4O4 Mol. Wt. 492.5

Enalapril Maleate is (2S)-l-[(2S)-2-[[(lS)-l-(ethoxycarbonyl> 
3 -phenylpropyl] amino]propanoyl]pyrrolidin-2-carboxylic 
acid hydrogen maleate.
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laoril Maleate contains not less than 98.0 per cent and not
rethan 102.0 per cent of calculated on

the dried basis‘

Category-Antihypertensive.

pescrjption. An off-white, crystalline powder.

Identification

4 Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with enalapril 
galeate IPRS or with the reference spectrum of enalapril 
maleate.

g Melts at about 144° (2.4.21).

Tests

Specific optical rotation (2.4.22).-43.5° to-41.0°, determined 
in a 1.0 per cent w/v solution.in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture, A mixture of 50 volumes of acetonitrile and 
950 volumes of buffer solution prepared by dissolving 2.8 g of 
sodium dihydrogen phosphate monohydrate in 950 ml of 
water, adjusted to pH 2.5 with orthophosphoric acid and 
dilute to 1000 ml with water.

Test solution.. Dissolve 30 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution (a). Dilute E0 ml of the test solution to 
100.0 ml with the solvent mixture.

Reference solution (b).k 0.0003 per cent w/v solution of 
enalapril impurity A ((2S)-l-[(2S)-2-[[(lR)-l-(ethoxy- 
carbonyl)-3- phenylpropyl] amino]propanoyI] pyrrolidine- 
2-carboxylic acid)IPRS in the test solution.

Chromatographic system
- a stainless steel column 15 cm x 4.1 mm, packed with 

styrene-divinylbenzene copolymer (5 pm),
“ column temperature: 70°, '......
- mobile phase: A. a mixture of 5 volumes of acetonitrile 

and 95 volumes of buffer solution pH 6.8 prepared by 
dissolving 2.8 g of sodium dihydrogen phosphate 
monohydrate in 950 ml of water. Adjusted to pH 6.8 
with dilute sodium hydroxide solution and dilute to 
1000 ml with water, r

B. a mixture' of 34 volumes of buffer 
solution pH 6.8 and 66 volumes of acetonitrile, 
a gradient programme using the conditions given 
below, ■
flow rate: 1.4. ml per minute,

ENALAPRIL MALEATE

- spectrophotometer set at 215 nm,
- injection volume: 50 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 95 5
20 40 60
25 40 60

26 95 5

30 95 5

The retention time of enalapril peak is about 11 minutes and of 
enalapril impurity A is about 12 minutes.

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less thanl 0, where Hp is the height 
above the baseline ofthe peak due to enalapril impurity Aand 
Hv is the height above the baseline of the lowest point of the 
curve separating this peak from the peak due to enalapril.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to enalapril impurity A is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent), the area of any other secondary 
peak is not more than 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.3 per cent) and the sum of areas of all the secondary peaks 
other than the peak due to enalapril impurity A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). Ignore any 
peak with an area less than 0.05 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent) and the peak due to maleic acid.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1,0 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa for 2 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution: Weigh 30 mg ofthe substance under examination 
and dissolve in 100.0 ml of the mobile phase.

Reference solution. A freshly prepared 0.03 per cent w/v 
solution of enalapril maleate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with a 

rigid spherical styrene divinylbenzene copolymer (5 to 
10 pm),

• - mobile phase: a mixture of 4 volumes of mixedphosphate 
■ bu ffer pH 6.8 wad \ volume acetonitrile,
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- column temperature :70°,
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 300 theoretical plates and 
the relative standard deviation for the area of the peak due to 
enalapril maleate is not more than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CjoHzsNaC^C^O*, .

Storage. Store protected from light

Enalapril Maleate Tablets
Enalapril Maleate Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
enalapril maleate, CbotUVCUCJ [4O...

Usual strengths. 2.5 ing; 5 mg; 10 mg; 20 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained, 
with the test solution .corresponds; to-the peak in the 
chromatogram obtained with the-reference solution.

Tests . : :

Dissolution (2.5.2).

Apparatus No. 2 (Paddle), - - ..
Medium. 000 ph(>sphalc buffer pH 6.8,,. ■
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).- y

Test solution. Use the filtrate, dilute if necessary with the 
dissolution medium. ■■

Reference solution. Dissolve ah accurately weighted quantity 
of enalapril maleate IPRS in the'dissolution'medium to obtain 
a solution haying a known concentration similar to the expected 
concentration of the test solution. .

Chromatographic system . wr ;
. a stainless steel column 25 .cm x 4.6 mm, packed with 

: octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 50°, . c:■> q f '■
- mobilephase: a mixture of 75 vohimesofbuffcr.solution 

prepared by dissolving: 1.38 :g of monobasic .sodium 

$2022

phosphate in 800 ml of water adjusted to pH 2.2 with 
orthophosphoric acid and dilutef o 1000 ml with 
and 25 volumes of acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at 215 nm, 
- injection volume: 50 pl.

Inject the reference solution and the test solution.

Calculate the content of C2gJ l28N2O5,C4H.<O4 in the medium

Q. Not less than 80 per cent of the stated amount of 
C20H23N2O5,C4H4O4.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Disperse 1 tablet in phosphate buffer pH 2.0 
with the aid of ultrasound and dilute to obtain a concentration 
of 0.01 per cent w/v solution of Enalapril Maleate.

Reference solution. A 0.01 per cent w/v solution of enalapril 
maleate IPRS in the same buffer solution.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3 to 10 pm),
- mobile phase: a filtered and degassed mixture of 

■ 75 volumes ofphosphate bufferpH2.0 and25 volumes 
of acetonitrile,'

- column, temperature 50°, 
flow rate: 2.ml per minute,..

- spectrophotometer set.at 215 nm,
- injection volume: 50 pl.

Inject, the reference solution and the test solution..

Calculate the content of C2oH28N205,C4H404 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 50 mg ofEnalapril Maleate, add 150 
ml of phosphate buffer.pH 2.0, disperse with the aid ot 
ultrasound for 15 minutes, shake for another 
30 minutes and dilute with the buffer to 250.0 ml, mix and filter.

Reference solution. A 0.02 per cent w/v solution of'enalapril 
maleate IPRS in phosphate. buffer.pH 2.0.

Follow the chromatographic procedure described under 
Uniformity of content.

Calculate the content of C2oH28N205,C4H404 in the tablets.
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Enalapril Maleate and 
Hydrochlorothiazide Tablets
gnalapril Maleate and Hydrochlorothiazide Tablets contain 
ROt less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of enalapril maleate C;oH2sNi20.;,C.;11404 and 
hydrochlorothiazide C7HgClN3O4S2.

Usual strengths. Enalapril Maleate, 2.5 mg and 
Hydrochlorothiazide, 12.5 mg; Enalapril Maleate, 5 mg and 
Hydrochlorothiazide, 12.5 mg; Enalapril Maleate, 10 mg and 
Hydrochlorothiazide, 25 mg.

Identification

A. In the Assay of enalapril maleate, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution.

B. In the Assay of hydrochlorothiazide, the principal peak in 
the chromatogram obtained with the test solution corresponds 
to the: peak in the chrojnatogram obtained with the reference 
solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (P,addle),
Medium. 900 ml of water.
Speed and time. 50 rpm, 30 minutes.

Withdraw a suitable volume of the medium and filter.

For enalapril maleate — Determine by liquid chromatography 
(2.4.14). .

Test solution. The filtrate obtained as obtained above.

Reference solution. Dissolve a quantity of enalapril maleate 
IPRS with the dissolution medium to obtain a solution having 
a similar concentration to' the test solution.

Chromatographic system
~ a stainless steel column 20 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (10 pm),
~ column temperature: 80°,
- mobile phase: a mixture of 30 volumes of acetonitrile 

and 68 volumes of water and 2 volumes of a buffer 
solution prepared by dissolving 136 g of mono­
basic potassium phosphate in 800 ml water, adjusted to 
pH 4.0 with orthophosphoric acid and dilute to 
1000ml, ' ■' " ' ;

- flow rate: 2 ml per minute, , ;
spectrophotometer set at 215 nm, 
injection volume: 50 pl.

Inject the reference solution and the test solution.

Calculate the content of C^H^NyKCj-fO.!.

For hydrochlorothiazide — Measure the difference in the 
absorbance of the filtrate, suitably diluted if necessary with 
the dissolution medium at the maximum at about 320 nm and 
360 nm (2.4.7). Calculate the content of C7HgClN3O4S2 in the 
medium from the absorbance, similarly determined, obtained 
from a solution of hydrochlorothiazide IPRS prepared by 
dissolving in minimum quantity of methanol and diluted 
suitably with the. dissolution medium to get similar 
concentration to the test solution.

Calculate the content of C7H8C1N3O4S2.

Q. Not less than 80 per cent of the stated amounts of 
C20H28N2O5,C4H4O4 and not less than 60 per cent of the stated 
amounts of C7H8ClN3d4S2.

Related substances. Determine by liquid chromatography 
(2.4.14).

Buffer solution. Dissolve 136 mg of monobasic potassium 
phosphate in 800 ml water, adjusted to pH 2.0 with 
orthophosphoric acid, and dilute to 1000 ml with water.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 20 mg of. Enalapril Maleate 
to a 100.0 ml,volumetric flask. Add 25.0 ml of buffer solution, 
and sonicate for 15 minutes. Add 25.0 ml of methanol, sonicate 
for an additional 15 minutes, dilute with buffer solution to 
volume, and filter.

Reference solution (a). A 0.04 per cent w/v solution of 
enalaprilat IPRS in water.

Reference solution (b). Transfer 20 mg of enalapril maleate 
IPRS in a 100-ml beaker to form a mound on the bottom of the 
beaker. Place the beaker on a hot plate at about one-half 
the maximum temperature setting of hot plate. Heat for 
about 5 to 10 minutes until the solid is melted. Immediately 
remove the beaker from the hot plate, and allow cooling. To 
the cooled residue in the beaker add 50.0 nil of acetonitrile, 
and sonicate for a few minutes to dissolve. The solution 
typically contains between 0.2 and 0.4 mg per ml of enalapril 
diketopiperazine.

NOTE — Avoid overheating to prevent heat-induced 
degradation, which gives rise to a brown colour.

Reference solution (c). Transfer 20 mg of enalapril maleate 
IPRS to a 100.0 ml volumetric flask and dissolve with 25.0 ml of 
methanol. Pipettte 1,0 ml each of reference solution (a) 
and reference solution (b) into the volumetric flask and dilute 
with buffer solution to volume. :

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
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- column temperature: 65°,
- mobile phase: a mixture of 40 volumes of acetonitrile 

and 60 volumes of buffer solution,
- flowrate: 1.5mlperminute,
- spectrophotometer set at 215 nm,
- injection volume: 50 pl.

The relative retention times for enalaprilat, enalapril 
diketopiperazine and enalapril are 0.3,0,4 and 1.0 respectively.

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 700 theoretical plates for 
enalapril, 1500 for enalaprilat and 1500 for enalapril 
diketopiperazine. The tailing factor is not more than 3:5,the 
resolution between the peaks due to enalapril and any peak is 
notlessthan 1.3. The relative standard deviation for replicate 
injections is not more than 5.0 per cent for enalaprilat 
and enalapril diketopiperazine and not more than 2.0 per cent 
for enalapril.

Inject the test solution, the sum of the areas of all impurities is 
not more than 5.0 per cent, calculated by area normalization.

Uniformity of content. Complies with the test stated under 
Tablets.

For Enalapril maleate—Determine by liquid chromatography 
(2.4.14), using the chromatographic system as described under 
the dissolution of enalapril maleate.

Buffer solution. A solution prepared by dissolving 136 g of 
monobasic potassium phosphate .in 800 ml of water, adjusted 
to pH 4.0 with orthophosphoric acid and dilute to 1000 ml 
with water.

Solvent mixture. 2 volumes of buffer solution and 98 volumes 
ofwaZer.. '

Test solution. Disperse ! tablet in solvent mixture with the aid 
of ultrasound and dilute suitably to obtain a concentration of 
0.01 per cent w/v of enalapril maleate. Filter, rejecting the first 
few ml ofthe filtrate.

Reference solution. A 0.01 per cent w/v solution 
of enalapril maleate IFRS in the solvent mixture.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
capacity factor is not less than 2.5. The tailing factor is not 
more than 2.0 and relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C20H28N2O5,C4H4O4 in the tablets.

Other tests. Comply with the tests stated under Tablets.

Assay. For enalapril maleate —: Determine by ]jQ •, 
chromatography (2.4.14), as described under Related 
substances test with the following modifications.

Reference solution. Dissolve 20 mg of enalapril maleate Ip^ 
in about 25.0 ml of methanol and dilute to 100.0 ml with buff 
solution. °

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 700 theoretical plates 
the tailing factor is not more than 3.5 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2oH28N205,C4H404 in tablets.

For hydrochlorothiazide — Determine by liquid 
chromatography (2.4.14),

Buffer solution. A solution prepared by dissolving 136 mg of 
monobasic potassium phosphate in 800 ml water, adjusted to 
pH 2.0 with orthophosphoric acid and dilute to 1000 ml with 
water.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 20 mg of 
Hydrochlorothiazide to a 200-ml volumetric flask. Add 50.0 ml 
of buffer solution and sonicate for 15 minutes. Add 50.0 ml of 
methanol, sonicate for an additional 15 minutes, dilute with 
buffer solution to volume, and filter.

Reference solution. A solution prepared by dissolving 10 mg 
of hydrochlorothiazide IPRS in 25.0 ml of methanol and dilute 
to 100.0ml with buffer solution.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octaylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 10 volumes of. acetonitrile 

and 90 volumes of buffer solution,
- flowrate:2.5mlperminute,
- spectrophotometer set at 310 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
capacity factor is not less than 2.0, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
inj ections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C7H8ClN3O4S2ih tablets.

Storage. Store protected from moisture.
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gfloxaparin Sodium

Structure at the 'reducing end1

1,6-anhydro non 1,6-anhydro

n Oto 20 1 to 21

R1 = H or SO3Na . R2 = SO3Na or CO-CH3■

Enoxaparin Sodium is the sodium salt of a low-molecular-mass 
heparin that is obtained by alkaline depolymerisation of the- 
benzyl ester derivative of heparin from porcine intestinal 
mucosa. Heparin Sodium used for the manufacture of 
Enoxaparin complexes with the tests under Heparin Sodium. 
Enoxaparin consists of a complex set of oligosaccharides that 
have not yet been completely characterised. Based on current 
knowledge, the majority of the components have a 
4-enopyranose uronate structure at the non- reducing end of 
their chain. 15 per cent to 25 per cent ofthe components have 
a 1,6- anhydro structure at the reducing end of their chain.

The mass-average relative molecular mass ranges is hot less 
than 3800 and not more than 5000, with a characteristic value 
Mahout 4500. ‘

The degree of sulphation is about 2 per disaccharide unit. ■ 

The potency is not less than 90IU and not more than 125IU of 
aati-factor Xa activity per milligram, calculated with reference 

to the dried substance. The anti-factor Ila activity is not 
less than 20.0 IU and not more than 35.0 IU per milligram, 
calculated with reference to the dried substance. The ratio of 
anti-factor Xa activity to anti-factor Ila activity is between 3.3 
and 5.3.-

The mass-average relative molecular mass ranges is not less 
than 3800 and not more than 5000. The mass percentage of 
chains lower than 2000 ranges is not less than 12.0 per cent 
and not more than 20.0 per cent. The mass percentage of 
chains is not less than 2000 and not more 8000 ranges is not 
less than 68.0 per cent and not more than 82.0 per cent.

Category. Anticogulant.

Identification

A. Determine by size-exclusion chromatography (2.4.16).

Test solution. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 10.0ml with the 
mobile phase.

Reference solution. A1.0 per cent w/v solution of enoxaparin 
sodium IPRS in the mobile phase.

Chromatographic system
- two stainless steel column 30 cm x 7.8 mm, packed 

porous silica beads (5 pm) or hybrid packed with a 
hydrophilic coating in series with a fractionation range 
for proteins of approximately 5000 to 150000 Da (Such 
as TSK gel G20000S WxlX and a guard column 4 cmx 6.0 
mm, packed with the same column material (7 pm) (Such 
as TSK gel SWXL),

- mobilephase. 0.5 M lithium nitrate solution,
- flow rate: 0.6 ml per minute,
- refractive index detector, 
- injection volume: 20 pl.

Reconstitute 1 vial each of enoxaparin sodium molecular 
weight calibrant A IPRS and enoxaparin sodium molecular 
weight calibrant B IPRS in 1 ml of mobile phase. Inject 
enoxaparin sodium molecular weight calibrant A IPRS, 
enoxaparin sodium molecular weight calibrant B IPRS and 
measure the retention times. Inject in duplicate the reference 
solution, test solution and record the chromatograms for a 
length of time to ensure complete elution, including salt and 
solvent peaks. Calculate the total peak areas under each of 
the reference solution and test solution chromatograms, 
excluding salt and solvent peaks at the end.

Plot the retention times on the x-axis against the peak molecular 
weights on the y-axis for the peaks from enoxaparin sodium 
molecular weight calibrant A IPRS and enoxaparin 
sodium molecular weight calibrant B IPRS, and fit the data to 
a third-order polynomial, using suitable gel permeation 
chromatography (GPC) software.
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Calculate the data, using the same GPC software; determine 
the weight-average molecular, weight, for each of the 
duplicate chromatograms of the reference solution, test 
solution; and take the average for each solution. Correct the 
mean value of the nearest 50. The chromatographic, 
system is suitable if for enoxaparin sodium IPRS is within 
150 Da ofthe labeled Mw value. The Mw for the test solution is, 
between 3 800 and 5000 Da. Using the same software, determine 
for each of the duplicate test solution chromatograms the 
percentage of enoxaparin sodium chains with molecular 
weights lower than 2000 Da, Mjoqq, the percentage 
of enoxaparin sodium chains with molecular weights in the 
range 2000-8000 Da, M2ooo-sooo, and the percentage 
of enoxaparin sodium chains with molecular weights more than 
8000 Da, M8o00. Average the duplicate values, and express to 
the nearest 0.5 per cent.

M2ooo is between 12.0 per cent and 20.0 per cent, M2oo(h8ooo is 
between 68.0 per cent and 82.0 per cent, and MS()00 is not more 
than 18.0 per cent.

B. The ratio of anti-factor Xa activity to anti-factor Ila activity, 
determined as described under Assay, is between 3.3 and 5.3.

Tests

Appearance of solution. A 10,0 per cent w/v solution in water 
is cjear (2.4. J) and not more intensely coloured than reference 
solution BYS6 (2.4.1).

pH (2.4.24). 6.2 to 7.7, determined in a 10 per cent w/v solution 
in carbon dioxide-free water.

Light absorbance. A 0.05 per cent w/v solution in 0.01 M 
hydrochloric acid, determined at 231 nm (2.4.7), shows specific 
absorbance from 14.0 to 20.0.

Heavy metals (2.3.13). 0.67 g complies with the limit test for 
heavy metals, Method B (30 ppm).

Sodium. 11.3 per cent to 13.5percent.

Determine by atomic absorption spectrometry (2.4.2, Method 
A). . ' ' ' - ' : ' ■' !

Test solution. Dissolve 50 mg .in. 0.1 M hydrochloric acid 
containing 0.127 per cent w/v solution of caesium chloride 
and dilute to 100.0 ml. with the same solvent.

Reference solution. Prepare reference solutions (25 ppm, 
50 ppm and 75 ppm)' using sodium standard solution 
(200 ppm) diluted with 0.1 M hydrochloric acid containing 
0.127 per cent w/v solution of caesium chloride.

Source. Sodium hollow-cathode lamp.

Wavelength. 330.3 nm.

Atomisation device. Flame of suitable composition (for 
example, 11 litres of air and 2 litres of acetylene per minute).

Nitrogen (2.3.30). 1.8 to 2.5 percent, Method E, calculated 0 
dried basis.

Loss on drying (2.4.19). Not more than 10.0 per cent, determined 
on 1.0 g by drying in an oven over phosphorous pentaoxide 
at 60° at a pressure not exceeding 0.7 kPa for 3 hours.

Bacterial endotoxins (2.2.3). Not more than 0.01 Endotoxin 
Unit per IU of anti-factor Xa activity of enoxaparin sodium

Benzyl alcohol. Determine by liquid chromatography (2.4

Internal standard solution. A 0.1 per cent w/v solution of 
3,4-dimethylphenol in methanol.

Test solution. Dissolve about 0.5 g of substance under 
examination in 5.0 ml of / Msodium hydroxide. Allow to stand 
for 1 hour. Add 1.0 ml of glacial acetic acid and 1.0 ml ofthe 
internal standard solution and dilute to 10.0 ml with the waler

Reference solution. A 0.025 per cent w/v solution of benztf 
alcohol in water. Mix 0.5 ml ofthe solution with 1.0 ml ofthe 
internal standard solution and dilute to 10.0 ml with the water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase, a mixture of 5 volumes of methanol, 15 

volumes of acetonitrile and 80 volumes of water,
- flow rate: 1 ml per minute,
- spectrophotometer set at 256 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the reference solution, calculate 
the ratio (R ■) of the height of the peak due to benzyl alcohol to 
the height of the peak due to the internal standard. In the 
chromatogram obtained with the test solution, calculate the 
ratio (R2) of the height of the peak due to benzyl alcohol to the 
height of the peak due to, the internal standard.

Calculate the percentage content^m/m) of benzyl alcohol using 
the following expression: ....

0.0125 xR2 . '
m x //.

Where, m =. mass of the substance under examination, in 
. grams.

The content is not more than 0.1 per cent of benzyl alcohol

Assay (anti-factor Xa activity). Not less than 90 and not more 
than 125 Anti-Factor Xa lUpermg.
Acetic acid solution. Transfer 42 ml of glacial acetic acid® 
a 100-ml volumetric flask, dilute with water to volume, and 

mix.:..
Polyethylene glycol 6000 bufferpH,7.4. Dissolve 6.08 g 01 
tris (hydroxymethyl) aminomethane and 8.77 g of soduW
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. . jn 500 ml of water. Add 1.0 g ofpoly ethylene.glycol 
C adjusted to pH 7.4 with hydrochloric acid and dilute 
^vith water to 1000 ml.

rr r Dissolve 6.08 g of tris(hydroxymethyl)
afninoinethane and 8.77 g of sodium chloride in 500. ml of 

ier Adjusted to pH 7.4 with hydrochloric acid and dilute 
t01000 ml with water.

Buffer pH 8-4- Dissolve 3.03 g of tris (hydroxymethyl) 
gniinoipethaneffAZ g of sodium chloride and 1.40 g of edetate 
sodium in 250 ml of water. Adjusted to pH 8.4 with hydrochloric 
^anddilute.to 500 mlwith water.

Human antithrombin III solution. Reconstitute a vial of 
antithrombin. Ill in water to obtain a solution containing 5 
Antithrombin III Units per ml. Dilute the solution with 
polyethylene glycol 6000 buffer pH 7.4 to obtain a solution 
having a concentration of 1.0 Antithrombin III Unit per ml.

Factor Xa solution. Reconstitute an weighed quantity of 
bovine factor X„ in Polyethylene glycol 6000 buffer pH 7.4 to 
obtain a solution that gives an increase in absorbance value 
at 405 nm of not more than 0.20 absorbance units per minute 
when assayed as described below but using as an appropriate 
volume (7 in pl) of Buffer pH 7:4 instead of V pl'of the 
enoxaparin solution.

Chromogenic substrate solution. Prepare a solution of a 
suitable chromogenic substrate for amidolytic test for factor 
X, in water to obtain a concentration of about 3 mM. Dilute 
with buffer pH 8.4 to obtain a solution having a concentration 
of0.5m.VI. ■

Reference solutions. Dilute Enoxaparin Sodium Solution 
for Bioassays IPRS with Buffer pH 7.4 to obtain four, dilutions 
in the concentration range between 0.025 and 0.2 USP Anti­
Factor XUU per ml.

Test solutions. Proceed as directed for reference solutions to 
obtain concentrations of Enoxaparin Sodium similar to those 
obtained for the reference solutions.

Label 18 suitabletubes: Bl andB2forblanks;Tl,T2,T3,and 
T4 each in duplicate for the dilutions of the test solutions; 
and SI, S2, S3, and S4 each in duplicate for the dilutions ofthe 
reference solutions. [NOTE— Treat the tubes in the order B1, 
S1,S2,S3,S4,TI,T2,'I3,T4,T1,T2,T3,T4,S1,S2,S3,S4,B2.] 
(o each tube add the same volume, 7 (20 to 50 pl) of Human 
antithrombin III solution and an equal volume, V, of either the 
(’lank, .buffer pH 7.4, or an appropriate dilution of the test 
solutions and reference solutions. Mix, but do not alloy/ 
bubbles to form. Incubate at 37° for 1.0 minute. Add to each 
lube volume 2 V(40 to 100 pl) of Factor Xa solution, arid incubate 
f°r 1.0 minute. Add'5 7(100 to 250 pl) volume ch chromogenic 
S!lbstrate solution. Stop the reaction after 4.0 minutes with 57 
('00 to 250 pl) volume of acetic acid solution. Measure the 
absorbance of each solution at 405 nm against blank. Bl.

For each series, calculate the regression of the absorbance 
against log concentrations of the test solutions and reference 
solutions, and calculate the potency of the enoxaparin sodium 
in IU of anti-factor Xa activity per mL using statistical methods 
for parallel-line assays. The four independent log relative 
potency estimates are then combined to obtain the final 
geometric mean. Its confidence limits are calculated. Express 
the anti-factor X., activity of Enoxaparin Sodium per mg, 
calculated on the dried basis.

Anti-factor IIa activity. Not less than 20.0 and not more than 
35.0 anti-factor ILIU per mg.

Acetic acid solution, Polyethylene glycol 6000 buffer pH 
7.4, Buffer pH 7.4, Buffer pH 8.4, and Human antithrombin III 
solution. Proceed as directed under Ass ay (anti-factor Xa 
activity), except that the concentration of the Human 
antithrombin III solution is 0.5 Antithrombin III Unit 
perml.

Thrombin human solution. Reconstitute thrombin human in 
water, arid dilute in Polyethylene glycol 6000 bufferpH 7.4 to 
obtain a solution having a concentration of 5 Thrombin Units 
perml.

Chromogenic substrate solution. Prepare a solution of a 
suitable chromogenic 'substrate for an amidolytic test for 
thrombin in water to obtain a concentration of about 3 mM. 
Immediately before use, dilute with bufferpH 8.4 to 0.5 mM.

Reference solutions. Dilute Enoxaparin Sodium Solution for 
Bioassays IPRS with buffer pH 7.4 to obtain four dilutions 
having concentrations in the range between 0.015 and 0.075 
IU of anti-factor IIO activity per nil.

Test solutions. Proceed as directed under Reference solutions 
to'obtain concentrations of Enoxaparin Sodium similar to those 
obtained for the Reference solutions.

Proceed as. directed, under Assay (anti-factor Xa activity), except 
to use Thrombin human solution instead of Factor Xa solution 
and to use the Human antithrombin III solution as described 
above.

For each series, calculate the regression of the absorbance 
against log concentrations of the test solutions and of the 
reference.solutions, and calculate the potency of the 
enoxaparin sodium in IU of anti-factor IL, activity per mg using 
statistical methods for parallel-line assays. The four 
independent dilution estimates are then combined to obtain 
the final weighted mean. Then calculate the confidence limits. 
Express the anti-factor IIa activity of Enoxaparin Sodium per 
mg, calculated on the dried basis.

Anti-factor X to anti-factor Hfl ratio. The ratio ofthe numerical 
value ofthe anti - factor X,; activity in Anti-Factor X„ IU per mg 
to the numerical, value of the anti-factor IIO activity in Anti­
Factor. IIO IU per mg, as determined by the Assay (anti-factor 
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Xa activity) and the Anti-factor IIa activity, respectively, is not 
less than-3,3 and not more than 5.3.'

Storage. Store at a temperature not exceeding 30°.

Labelling. The label states (a) the number of International 
Units of anti-factor Xa activity per miligram; (b) the number; of 
International Units of anti-factor Ila activity per miligram; 
(c) the mass-average molecular mass and the percentage of 
molecules within defined molecular mass ranges; (d) where 
applicable, that the contents are the sodium salt.

Enoxaparin Injection
Enoxaparin Sodium Injection
Enoxaparin Injection is a sterile solution of Enoxaparin Sodium 
in Water for Inj ections.

The potency is not less than 90,0 per cent and not more than 
110.0 per cent stated in terms of International Anti-factor X„ 
Units (IU). It may contain, in multiple-dose containers, , a 
suitable antimicrobial preservative, such as benzyl alcohol.

Usual strengths. 20 mg (2000 Anti-factor Xa units); 40 mg 
(4000 Anti-factor Xa units); 60 mg (6000 Anti-factor Xa units); 
80 mg (8000 Anti-factor Xaunits).

Identification

A. Add 2 ml of water to the total content of a single-dose 
container or to 0.4 ml from a multiple-dose container, and 1 ml 
of 2 per cent w/v solution of protamine sulphate in a glass 
test tube, and mix. Acreamy white precipitate is formed.

B. Transfer the total content of a single-dose container, or 
0.4 ml from a multiple-dose container, dilute to 100 ml with 
0.01 M hydrochloric acid and 0.05 per cent w/v of reference 
solution shows absorption maxima at 231 nm (2.4.7).

C. Complies with the test for sodium (2.3.1).

Tests

pH (2.4.24). 5.5 to 7.5.

Benzyl alcohol (ifpresent). 1.35 per cent to 1.65 per cent.

Test solution. Dilute 5.0 ml of the Injection to 50 ml with the 
mobilephase.

Reference solution. Dissolve about 75 mg of benzyl alcohol 
IPRS in 50 ml of the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 80 volumes of water,15 

volumes of acetonitrile and 5 volumes of methanol,

.............................. .................................................................. IP JOjj

- flow rate: I ml per minute,
- spectrophotometer set at 256 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of benzyl alcohol.

Free sulphate. Not more than 0.12 per cent.

Determine by ion chromatography (2.4.14).

Test solution. Transfer about 200 mg of a 100 mg per 
Injection, weighed, to a suitable previously tared sulfate-free 
vial. Add mobile phase to obtain a total mass of about 20 o

Sulphate stock solution. Dissolve an accurately weighed 
quantity of sodium sulphate equivalent to 0.1 g of sulphate in 
100.0 ml of the mobile phase. Dilute 5.0 ml of the solution 
25:0 ml with the mobile phase.

Reference solution. Prepare.solutions of 0.1 pg per ml, 0.5 go 
per ml, I pg per ml, 2 pg per ml, 4 pg per ml, and 5 pg per ml bv 
appropriate dilution of the sulphate stock solution in the 
mobilephase.

System suitability solution. Prepare a solution containing 
3 pg per ml of sulphate anion and 5 pg per ml of oxalate anion.

Chromatographic system
- a column 25 cm x 4 mm, packed with anion-exchange 

resin and a 5 cm x 4 mm anion-exchange guard column, 
both containing ethylvinylbenzene cross linked with 

.55 per cent divinylbenzene, with latex coating of 
microbeads bonded with alkanol quaternary ammonium 
ions (6 per cent),

— mobile phase: a 3:0 mM sodium carbonate solution,
- flow rate: 2.0 ml per minute,
- conductivity detector,
- injection volume: 25 pl.

Inject system suitability solution. The test is not valid unless 
the resolution between the peak due to sulphate and oxalate 
is not less than 1.

Inject the reference solution and the test solution.
Other tests. Comply with the tests stated under Parenteral 
Peparations (Injections).
Bacterial endotoxins (2.2.3). Not more than 0.01 Endotoxin 
Unit per unit of anti-factor Xo activity in Anti-factor XfllU.

Assay (anti-factor Xa activity). The estimated activity is not 
less than 90.0 per cent and not more than 110.0 per cent of the 
stated activity.
Acetic acid solution. Transfer 42 ml of glacial acetic acid& 
a.IOO-ml volumetric flask, dilute with water.to volume, an 
mix
Polyethylene glycol 6000 buffer pH 7.4. Dissolve 6.08 g 
tris (hydroxymethyl) aminomethane and 8.77 g of sodium
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'de in 500 water- Add 1 -0 g ofpolyethylene glycol 
in adjusted to pH 7.4 with hydrochloric acid and dilute 

1000.0 ml.

ffer rjU 7.4. Dissolve 6.08 g of tris (hydroxymethyl) 
niinomethane and 8.77 g of sodium chloride in 500 ml of 

' ^er Adjusted to pH 7.4 with, hydrochloric acid and dilute 
to 1000.0 ml with water.

${ljfer pH 8-4. Dissolve 3.03 g of tris(hydroxymethyl) 
,inJjnOfiiethane, 5.12 g ofsodium chloride and 1.40 g of edetate 
\odium in 250 ml of water. Adjusted to pH 8.4 with 
hydrochloric acid and dilute to 500.0 ml with water.

duman antithrombin III solution. Reconstitute a vial of 
antithrombin III in water to obtain a solution containing 5 
Antithrombin HI Units per ml. Dilute the solution with 
polyethylene glycol 6000 buffer pH 7.4 to obtain a solution 
having a concentration of 1.0 Antithrombin III Unit per ml.

factor X solution. Reconstitute an weighed quantity of 
bovine factor X„ in Polyethylene glycol 6000 buffer pH 7.4 to 
obtain a solution that gives an increase in absorbance value 
at 405 nm of not more than 0.20 absorbance units per minute 
when assayed as described below but using as an appropriate 
volume (fe in pl) of Buffer pH 7.4 instead of V pl of the 
enoxaparin solution.

Chromogenic substrate solution. Prepare a solution of a 
suitable chromogenic substrate for amidolytic test for factor 
X.j in water to obtain a concentration of about 3 mM. Dilute 
with buffer pH 8.4 to obtain a solution having a concentration 
of 0.5 mM.

Reference solutions. Dilute Enoxaparin Sodium Solution 
for Bioassays IPRS with Buffer pH 7.4 to obtain four dilutions 
in the concentration range between 0.025 and 0.2 USP Anti­
Factor Xa IU per ml.

Test solutions. Proceed as directed for reference solutions to 
obtain concentrations of Enoxaparin Sodium similar to those 
obtained for the reference solutions.

Label 18 suitable tubes: Bl andB2 for blanks; T1,T2,T3, and 
14 each in duplicate for the dilutions of the test solutions; 
and SI, S2, S3, and S4 each in duplicate for the dilutions of the 
reference solutions. [NOTE—Treat the tubes in the order B1, 
S1,S2,S3,S43T1,T2,T3,T4,T1,T2,T3,T4,S1,S2,S3,.S4,B2.] 
fo each tube add the same volume, V, (20 to 50 pl) of Human 
antithrombin III solution and an equal volume, V, of either the 
i’bnk, buffer pH 7.4, or an appropriate dilution of the test 
solutions arid reference solutions. Mix, but do not allow 
bubbles to form. Incubate at 37° for 1.0 minute. Add to each 

volume 2 V(40 to 100 pl) ofFactor solution, and incubate
Or 1 -0 minute. Add 5 7(100 to 250 pl) volume of chromogenic 
•Nsirate solution. Stop the reaction after 4.0 minutes with 5 V 

to 250 pl) volume of acetic acid solution. Measure the 
a ^orbance of each solution at 405 nm against blank B1.

For each series, calculate the regression of the absorbance 
against log concentrations of the test solutions and reference 
solutions, and calculate the potency of the enoxaparin sodium 
in IU of anti-factor Xa activity per mL using statistical methods 
for parallel-line assays. The four independent log relative 
potency estimates are then combined to obtain the final 
geometric mean. Its confidence limits are calculated. Express 
the anti-factor X„ activity of Enoxaparin Sodium per ml.

Anti-factor IIa activity. Not less than 2000 and not more than 
3500 anti-Factor IIaIU per ml.

Acetic acid solution, Polyethylene glycol 6000 buffer pH 
7.4, Buffer  pH 7.4, Buffer pH 8.4, and Human antithrombin III 
solution. Proceed as directed under Assay (anti-factor Xa 
activity), except that the concentration of the Human 
antithrombin III solution is 0.5 Antithrombin III Unit 
per ml.

Thrombin human solution. Reconstitute thrombin human in 
water, and dilute in Polyethylene glycol 6000 bufferpH 7.4’to 
obtain a solution having a concentration of 5 Thrombin Units 
per ml.

Chromogenic substrate solution. Prepare a solution of a 
suitable chromogenic substrate for an amidolytic test for 
thrombin in water to obtain a concentration of about 3 mM; 
Immediately before use, dilute with bufferpH 8.4 to 0.5 mM.

Reference solutions. Dilute Enoxaparin Sodium Solution for 
Bioassays IPRS with buffer pH 7.4 to obtain four dilutions 
having concentrations in the range between 0.015 and 0.075 
IU of anti-factor IIa activity per ml.

Test solutions. Proceed as directed under Reference solutions 
to obtain concentrations of Enoxaparin Sodium similar to those 
obtained for the Reference solutions.

Proceed as directed under Assay (anti-factor Xa activity), except 
to use Thrombin human solution instead of Factor Xa solution 
and to use the Human antithrombin III solution as described 
above.

For each series, calculate the regression of the absorbance 
against log concentrations of the test solutions and of the 
reference solutions, and calculate the potency of the 
enoxaparin sodium in IU of anti-factor IIa activity per ml using 
statistical methods for parallel-line assays. The four 
independent dilution estimates are then combined to obtain 
the final weighted mean. Then calculate the confidence limits. 
Express the anti-factor IIa activity of Enoxaparin Sodium per 
ml.

Anti-factor Xfl to anti-factor ILratio. The ratio of the numerical 
value of the anti-factor Xa activity in Anti-Factor Xa IU per ml 
to the numerical value of the anti-factor IIa activity in Anti­
Factor IL IU per ml, as determined by the Assay (anti-factor 
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Xa activity) and the Anti-factor IIa activity, respectively, is not 
less than 3.3 and not more than 5.3.

Labelling. It indicates the amount (mg) of Enoxaparin Sodium 
in the total volume of contents. The label states also that the 
Enoxaparin Sodium starting material is porcine derived.

Entacapone

C!4HISN3O5 Mol .Wt. 305.3

Entacapone is (2E)-2-Cyano-3-(3,4-dihydroxy-5-nitrophenyl)~ 
;V,A'-diethyl-2-propenamide.

Entacapone contains not less than 98.0 per cent and not more 
than 102.0 per cent of Cl4H15N3O5 ,calculated on the dried 
basis.

Category. Antiparkinson.

Identification

A. Determine by infrared absorption spectrophotometery 
(2.4.6).Compare the-spectrum with that , obtained with 
entacapone IPRS or with the reference spectrum of 
entacapone.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the. peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4,14).

Solvent mixture! IQ volumes of methanoland 30 volumes of 
tetrahydrofuran.

Test solution. Dissolve 0; 1g of the. substance under examination 
in the solvent mixture and dilute to 100.0 ml with the solvent 
mixture. ■ ■ ■■• ■ .....

Reference solution. A solution containing 0.0001 per cent w/v 
each of entacapone impurity A IPRS ((Z)-2-cydho-3-(3,4- 
dihydroxy-5-nitrophenylfN,N-diethylacrylamide IPRS) arid 
entacapone IPRS in the solvent mixture.
Chromatographic system " : .

- a stainless steel column25 Cm x 4.6 mm, packed with 
phenyl bonded to porous silica (5 pm), : v: ■

- mobile phase: a mixture of 22 volumes of metha^ 
1 volume of tetrahydrofuran and 27 volumes of’ 
0.234 per cent w/v solution of monobasic sodi^ 
phosphate dihydrate adjusted to pH 2.1 
orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 300 nm,
- injection volume: 10 pl.

The relative relation time with reference to entacapone f0- 
entacapone impurityAis 0.8.

Inject the reference solution. The test is not valid unless th*1 
resolution between, the peaks corresponding to entacapone 
impurity A and entacapone is not less than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to entacapone impurity A is not 
more than the area of the principal peak in the chromatogram 
obtained with the reference solution (0.1 per cent), the area of 
any other secondary peak is not more than the area ofthe 
principal peak in the chromatogram obtained with the reference 
solution (0.1 per cent) and the sum of areas of all the secondary 
peaks other than entacapone impurity A is not more than twice 
the area of the principal peak in the chromatogram obtained with 
the reference solution (0,2 per cent).; .

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 65° at a pressure not exceeding 
49 mm of Hg,

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 70 volumes of methanol and 30 volumes of 
tetrahydrofuran.

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution (a). A solution containing 0.0001 percent 
w/v each of entacapone impurity A IPRS and entacapone 
IPRS with the solvent mixture.
Reference solution (b). A 0.01 per .cent w/v solution of 

entacapone IPRS ba the solvent mixture.
Use the chromatographic system as described under Related 

substances.
The relative relation time with reference to entacopane for 

entacapone impurity A is about 0.8.
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’ t reference solution (a). The test is not valid unless the 
-olution between the peaks corresponding to entacapone 

yfjty A and entacapone is not less than 2.0.

• reference solution (b). The tailing factor is not more 
than 2 0 and the relative standard deviation for replicate 
'njections is not more than 1.0 per cent for entacapone peak. 

Inject reference solution (b) and the test solution.

Calculate the content of Ci4H15N3Os.

Storage. Store protected from moisture.

Entacapone Tablets
Entacapone Tablets contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
entacapone, C^HjiNjOs.

Usual strength. 200 mg.

Identification

A. Disperse a quantity of powdered tablets containing 0.05 g 
of entacapone with. 50 ml of methanol, sonicate for about 30 
minutes and filter. Evaporate the filterate to dryness on a water­
bath and dry the residue in an oven at. 105°. for about half an 
hour. The residue complies with the following test

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with entacapone 
IPRS or-with the reference spectrum, of entacapone.

B. In the Assay, the principal peak in the chromatogram 
obtained With the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of phosphate buffer, pH 5.5 prepared by 
dissolving 6.8 g of monobasic potassium phosphate in 1000 
tnl of wafer, adjusted to pH 5.5 with 1 M sodium hydroxide,
Speed and time. 50 rpm and 30 minutes/

\OTE — Protect the solutions from light.

Inference solution. A 0.022. per cent w/v solution of 
entacapone IPRS, prepared by dissolving in tetrahydrofuran 
uPto 2 per cent of the volume and diluting with dissolution 
P^diumto volume. Dilute 5.0 ml ofthe solution to 50.0 ml with 

dissolution medium.

^ithdraw a suitable volume ofthe medium and filter. Measure 
e absorbance of the filtered solution, suitably diluted with 

medium, if necessary, at the maximum at about 313 nm (2.4.7). 
Calculate the content of Cl4H15N3O5 in the medium from the 
absorbance obtained from the reference solution using a 
mixture of 0.2 volume of tetrahydrojurqn and 99.8 volumes of 
medium as blank.

Q. Not less than 80 per cent of the stated amount of 
C14H15N3O5.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Protect the solutions from light.

Solvent mixture. 70 volumes of methanol and 30 volumes of 
tetrahydrofuran.

Test solution. Disperse a quantity of powdered tablets 
containing 0.3 g of Entacapone with 30 ml of tetrahydrbfuran 
with the aid of ultrasound and dilute to 100.0 ml with methanol, 
centrifuge. (NOTE — Prepare the test solution fresh and use 
within 7 hours of preparation).

Reference solution (a). A solution containing 0.003 per cent 
w/v each of entacapone IPRS and entacapone impurity A 
IPRS in the solvent mixture.

Reference solution (b). A .0.0003 per cent w/v solution of 
entacapone IPRS in the solvent mixture.

Use chromatographic system as described under Assay.

Name Relative
retention time

Entacapone impurity A1 0.8

I(Z)-2-Cyano-3-(3,4-dihydroxy-5 -nitrophenyl)-N, jV-diethylacrylami de.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to entacapone impurity A 
and entacapone is not less than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to entacapone impurity A is not more than twice the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.1 
per cent) and the sum. of the areas of all the secondary peaks 
other than entacapone impurity A is not more than twice the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light.

Entacapone 1.0
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Solvent mixture. 70 volumes of methanol and 30 volumes of 
tetrahydrofuran.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg of Entacapone in 30 nil of 
tetrahydrofuran with the aid of ultrasound and dilute to 100.0 
ml with methanol, centrifuge.

Reference solution. A 0.05 per cent w/v solution of 
entacapone IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl groups chemically bonded to porous silica 
(5 pm),

- mobile phase: a mixture of 22 volumes of methanol, 1 
volume of tetrahydrofuran and 27 volumes of buffer 
solution prepared by dissolving 2;1 g of -monobasic, 
sodium phosphate in 1000 ml of water, adjusted to pH 
2.1 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 300 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.5 per cent.

Inject the reference solution and the test solution. Run the 
chromatogram 1.5 times'the' retention time of the principal 
peak.

Calculate the content of Cl4H15N3O5 in the tablets.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Entecavir
Entecavir Monohydrate

Cl2H15N5O3,H2O Mol,Wt.295.3

Entecavir is 2-amino-l,9-dihydrO“9-[(15',37?,45)-4hydroxy-3- 
(hydro xymethyl)-2-me thy len ecyclop entylj-6//-pur in-6- 
one,monohydrate.

Ip202j

Entecavir contains not less than 98.0 per cent and not more 
than 102.0 per cent of C!2H15N5O3, calculated on the anhydrous 
basis.

Category. Antiviral.

Description, A white or almost white, crystalline powder

Identification

A. Determine by infrared absorption spectrophotometry (2.4 gj 
Compare the spectrum with that obtained with entecavir 
monohydrate IPRS or with the reference spectrum of entecavir 
monohydrate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Specific optical rotation (2.4.22). +25.0° to +30.0°, determined 
in a 1.0 per cent w/v solution in a mixture of 1 volume of 
dimethyl formamide and 1 volume of methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 90 volumes ofmobilephaseAand lOvolumes 
of mobile phase B.

Test solution. Dissolve 25 mg of the substance under 
examination in 2.5 ml of methanol and dilute io 25.0 ml with 
mobile phase A.

Reference solution. Dissolve 25 mg of entecavir monohydrate 
IPRS in 2.5 ml of methanol and dilute to 25.0 ml with mobile 
phase A. Dilute 1.0 ml of the solution to 100.0 ml with the 
solvent mixture. Further dilute 5.0 ml of the solution to 50.0 ml 
with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. 0.01 Msodium dihydrogen phosphate, 

adjusted to pH 3.0 with orthophosphoric acid,
. B. methanol,

- a gradient programme using the. conditions given below, 
- flow rate: 1ml per minute,
- spectrophotometer set at.254nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 95 5
■ 5 95 ' 5 "

30 30 70
60 30 70

60.1: 95 5
80 95 5
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ect the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.
Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0 1 per cent); the sum of the areas of all the secondary peaks 
is not more than 3 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.3 per cent).
Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.
Water (2.3.43). ,5.5 to7.0 percent, determined onO.lg.
Assay. Determine by liquid chromatography (2.4.14),

Solvent mixture. 90 volumes of buffer solution and 10 volumes 
of methanol.
Test solution. Dissolve 50 mg of the substance under 
examination in 5 ml of methanol and dilute to 50.0 ml with the 
buffer solution. Dilute 5.0 ml ofthe solution to 50.0 ml with the 
solvent mixture.
Reference solution. Dissolve 50 mg of entecavir monohydrate 
IPRS in 5 ml of methanol and dilute to 50.0 ml with the buffer 
solution. Dilute 5.0 ml ofthe solution to 50.0 ml with the solvent 
mixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 80 volumes of buffer solution 
of 0.0IM sodium dihydrogen phosphate, adjusted to 
pH 3.0 with orthophosphoric acid and 20 volumes of 
methanol,

- flow rate: 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor not more than 2.0, and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 
Inject the reference solution and the test solution.

Calculate the content of Ci2HiSN5O3.
Storage. Store at a temperature not exceeding 30°.

Entecavir Tablets
Entecavir Tablets contains not less than 90.0 per cent and not 

than 110.0 per cent of the stated amount of entecavir, 
ci2H15N5O3.

Usual strengths. 0.5 mg; 1.0 mg.

Identification

In the Assay, the retention time of principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 1000 ml ofphosphate buffer pH 6.8, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a quantity of entecavir 
monohydrate IPRS in the mobile phase and dilute with 
dissolution medium to obtain a solution having a known 
concentration similar to the test solution.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 80 volumes of water and 20 

volumes of methanol,
■ - flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injectionvolume: 100 pl.

Inject the reference solution and the test solution.

Q. Not less than 75 per cent of the stated amount bf 
C12H15N5O3

Related substances. Determine by liquid chromatography 
(2.4.14). ' '

Solvent mixture. 90 volumes of water and 10 volumes of 
methanol.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 10 mg of entecavir in the solvent mixture, 
mix with the aid of ultrasound for 30 minutes and dilute to 
100.0 ml with the solvent mixture. Centrifuge this solution at 
3000 rpm for 10 minutes and filter.
Reference solution. A0.0001 per cent w/v solution of entecavir 
monohydrate IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 pm),

- column temperature: 40°,
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- mobilephase: A. dissolve 0.77 g of ammonium acetate 
and 1 ml of hexylamine in 1000 ml wafer,

adjusted to pH 6.5 with glacial acetic acid,
B. a mixture of 75 volumes of methanol 

and 25 volumes of acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 0.6 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 p.1. . ;

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 95 5

6 95 5

15 85 15

23 85 15
24 95 5 '

30 95 5

Inject the reference, solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the. area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained withthe reference,solution (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution. (0.1 per cent).

Uniformity of content. Complies with the tests stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay using following modification.

Test solution. Disperse one tablet in 6 ml of the mobile phase. 
Mix with the aid of ultrasound for 15 minutes. Dilute to 10 ml 
with mobile phase. Dilute as necessary to obtain a solution 
containing 0.005 per cent w/v of entecavir.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 5 mg of entecavir in the 
mobile phase with the aid of ultrasound for 15 minutes and 
diluteto 100.0 ml with the mobile phase andfilter.

Reference solution^ A0.005 per pent w/v solution of entecavir 
monohydrate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed z 

octadecylsilane bonded to porous silica (5
as Inertsil C18), . ... Uch

. - mobile phase: a.mixture of 80 volumes of water and 
volumes of methanol,

- flow rate: 1.5 ml per minute,
spectrophotometer set at 254 nm, 

~ injection volume: 20 pl.

Inject the reference solution. The test is not valid unless th’ 
column efficiency is not less than 2000 theoretical plates the 
tailing factor is mot more than 2.0, and the relative standard 
deviation for replicate injections is not more than 2.0 per cent

Inject the reference^ solution and the test solution.

Calculate the content of C12H-1jN5O3in the tablets.

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°.

Labelling. The label state the strength in terms of equivalent 
amount of entecavir.

Epalrestat

C15H13NO3S2 Mol. Wt. 319.4

Epalrestat is 2-{(5Z)-5-[(2E)-2-Methyb3-phenylprop-2-en-l- 
ylidene]-4-oxo-2-thioxothiazolidin-3-yl} acetic acid.

Epalrestat contains not less than 98.0 per cent and.not more 
than 101.0 per cent of C15Hi3NO3S2, calculated on the dried 
basis.

Category. Antidiabetic.

Description. A yellow to orange crystalline powder. It shows 
polymorphism (2.5.11).'

Identification
A. Determine by infrared absorption spectrophotometry (2.4.61 
Compare.the spectrum with that obtained with epalrestat IPR 
or with the reference spectrum of epalrestat.
B. When examined in the range 200 hm to 400 nm (2.4.7)* & 
0.0.005 per cent w/y- solution, in. methanol shows absorption 
maxima and minima at the same wavelength as that ofepalr^a

IPRS prepared in the same manner.
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Tests
£eiated substances. Determine by liquid chromatography 

(2.4.14).
\JOTE — ^arry out (esis Protectec  ̂from light.

Test solution- Dissolve 25 mg of the substance under 
,xarnination in 10.0 ml ofN,N-dimethylformamide.

g^rence solution. A 0.0025 per cent w/v solution of epalrestat
IPRS in N,N-dimethylformamide.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecyl silane bonded to porous silica (5 pm),

- mobile phase: a mixture of 70 volumes of a buffer solution 
prepared by dissolving 6.8 g of potassium dihydrogen 
phosphate and 7.09 g of disodium hydrogen phosphate 
in 1000 ml of water, adjusted to pH 6.5 and 35 volumes 
of acetonitrile, -

- flow rate: Adjust, so that the retention time of epalrestat 
is about 12 minutes,

- spectrophotometer set at 280 nm,.
- injection volume: 3 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 6000 theoretical plates, the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injection is not more than 2.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.2 times of the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.2 per cent) and the sum of the areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 per cent). ’ .

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Uss on drying (2.4.19). Not more than 0.2 per cent, determined 
°n 1.0 g by drying under vacuum over silica gel at 60° . for 
3 hours.

Assay. Determine by liquid chromatography (2.4.14).

SOTE — Carry out the tests protected from light.

Eternal standard solution.'N. 1.0 per cent v/v solution of 
propyl parahydroxy benzoate in N;NHim ethylformamide.

-solution. Dissolve 20 mg of the. substance under 
^amination in 2.0 ml of the internal standard solution and 

to 10.0 ml with N,N-dimethylformamide. Dilute 1.0 ml of
1 e solution to 10.0 ml with N,N-dimethylformamide..

Reference solution. Dissolve 20 mg of epalrestat IPRS in 
2.0 ml of the internal standard solution and dilute to 10.0 ml 
vnthN,N-dimethylformamide. Dilute 1.0 ml of the solution to 
10.0 ml w'\E\N,N-dimethylformamide.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation of the ratio of peak area of epalrestat and internal 
standard for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci5Hi3NO3S2 using the ratio of peak 
area of epalrestat and internal standard.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Epalrestat Tablets
Epalrestat Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of epalrestat, 
C15H13NO3S2.

Usual strength. 50 mg.

Identification

Extract a quantity of the powdered tablets containing 50 mg of 
Epalrestat, with 100.0 ml of methanol, filter. Dilute 1.0 ml of the 
filtrate to 100.0.mlwithff7e//za«oZ. When examined in therange 
200 nm to 400 nm (2.4.7), the solution exhibits maxima between 
235 nm and 239 nm, between 290 nm and 294 nm and between 
387nmand 391 nm.

Tests

NOTE — Carry out the tests protectedfrom light. ■ ■

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of equal volumes ofphosphate buffer pH 6.8 
and water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Dilute a 
suitable volume bf the filtrate with dissolution medium, 
measure the absorbance of the resulting solution at the 
maximum at about 398 nm (2.4.7). Calculate the content of 
epalrestat, C15H13NO3S2 in the medium from the absorbance 
obtained from a solution of known concentration of epalrestat 
IPRS in the dissolution medium.
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Q. Not less than 70 per cent of the stated amount of 
C15H13NO3SZ

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Internal standard solution. A 1.0 per cent v/v solution of 
propyl parahydroxy benzoate in N,N-dimethylformamide.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 200 mg of Epalrestat in 20.0 ml 
of the internal standard solution and dilute to 100.0 ml with 
N,N-dimethylformamide. Dilute 1.0 ml of the solution to 
10.0 ml v/\&\U,N-dimethylformamide.

Reference solution. Dissolve 20 mg of epalrestat IPRS in 
2.0 ml of the internal standard solution and dilute to 10.0 ml 
with N,N-dimethylformamide. Dilute 1.0 ml ofthe solution to 
10.0 ml w'dhN,N-dimethylformamide.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes of the buffer 

solution prepared by dissolving 6.8 g of potassium 
dihydrogen phosphate and 7.09 g of disodium hydrogen 
phosphate-vn. 1000 ml of water, adjusted to pH 6.5 and 
35 volumes of acetonitrile,

- flow rate: adjust, so that the retention time of epalrestat 
is about 12 minutes,

- spectrophotometer set at 280 nm, 
- injection volume: 3 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation of the ratio of peak area of epalrestat and internal 
standard for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C15Hi3NO3S2 in the tablets, using the 
ratio of peak area of epalrestat and internal standard.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Ephedrine Hydrochloride

Ephedrine Hydrochloride contains not less than 99.0 per 
and not more than 101.0 per cent of Ci0H15NO,HC1 caIcu|aE^ 
on the dried basis.

Category. Sympathomimetic; bronchodilator.

Description. Colourless crystals or a white, crystalline powder 
It is affected by light.

Identification

Tests A, C and D may be omitted if tests B and E are carried 
out. Test B may be omitted if tests A, C, D and E are carried 
out.

Solution A.-A 10.0 per cent w/v solution in water.

A. Specific optical rotation (see Tests). '

B. Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with , that obtained with ephedrine 
hydrochloride IPRS or with the reference spectrum of 
ephedrine hydrochloride.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Test solution. Dissolve 20 mg of the substance under 
examination in methanol and dilute to 10.0 ml with methanol.

Reference solution. A 0.2 per cent w/v solution of ephedrine 
hydrochloride IPRS in methanol.

Mobile phase. A mixture of 5 volumes of dichloromethane, 
15 volumes of concentrated ammonia and 80 volumes of 2* 
propanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. After development, dry the plate in air and 
spray with ninhydrin solution, heat at 110° for 5 minutes. The 
principal spot in the chromatogram obtained with the lest 
solution corresponds to that in the chromatogram obtained 
with the reference solution.

D. To 0.1 ml of solution A, add 1 ml of water, 0.2 ml of copper 
sulphate solution and 1 ml of strong sodium hydroxide 
solution. A violet colour is produced. Add 2 ml of 
dichloromethane and shake. The lower (organic) layer is dark 
grey and the upper (aqueous) layer is. blue.
E. To 5 ml of solution A, add 5 ml of water. The solution gives 
reaction (a) of chlorides (2.3.1).

Ephedrine Hydrochloride is (17?,2S)-2-methylamim> 
1 - phenylpropan-1-ol hydrochloride.

Tests
Appearance of solution. A 10.0 per cent w/v solution (Solute 
A) is clear (2.4.1), and colourless (2.4:1). .
Acidity or alkalinity. To 10 ml of Solution A add 0.1 ml& 
methyl red solution and 0.2 ml of 0.01 Msodium hydro® & 
the solution is yellow. Add 0.4 ml of 0.01 M hydrochloric 

acid', the solution is red.
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optical rotation (2.4.22). -35.5° to~33.5°, determined 
a 5 0 per cent w/v solution.

Related substances. Determine by liquid chromatography

Test solution. Dissolve 75 mg of the substance under 
exarninati°n in the mobile phase and dilute to 10.0 ml with the 
mobilephase.
Reference solution (a). Dilute 2.0 ml of the test solution to 
IQO Omi with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.01 per cent 
w/v each of the substance under examination and 
pseudoephedrine hydrochloride IPRS in the mobile phase.

Chromatographic system
_ a stainless steel column 15 cm x 4.6 mm, packed with 

phenylsilane bonded to porous silica (3 pm),
- mobile phase: a mixture of 6 volumes of methanol and 

94 volumes of a 1.16 per cent w/v solution of ammonium 
acetate adjusted to pH 4.0 with glacial acetic acid,

- flow rate: 1 mlperminute,
- spectrophotometer set at 257 nm,
- injection volume: 20 pl.

: pseudoephedrine,

■ (-)-(1 J?)-1 -hydroxy-l-phenylpropan-2-one.

Name Relative 
retention time

Correction 
factor

Ephedrine (retention time: 
about .8 minutes) 1.0 —

Ephedrine impurity B1 1.1 —

Ephedrine impurity A2 1.4 0.4

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to ephedrine and ephedrine 
impurity B is not less than 2.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak due to ephedrine impurity A is not more 
toan the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent), the area of 
any other secondary peak is not more than 0.5 times the area 
of the principal, peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent) and the sum ofthe areas of 
all the secondary peaks other than ephedrine impurity A is not 
more than 2.5 times the area of the principal peak in the 
cbromatogram obtained with reference solution (a) (0.5 per 
Cent). Ignore any peak with an area less than 0.25 times the 
area principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Sulphates (2.3.17). 15 ml of solution A complies with the limit 
test for sulphates (100 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.17 g, dissolve in 10 ml of mercuric acetate 
solution, warming gently, add 50 ml of acetone and mix. Titrate 
with 0.1Mperchloric acid, using 1 ml of a saturated solution 
of methyl orange in acetone as indicator, until a red colour is 
obtained. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02017 g of 
Ci0H15NO,HC1.

Storage. Store protected from light.

Ephedrine Nasal Drops
Ephedrine Nasal Drops are a solution of Ephedrine 
Hydrochloride in a suitable aqueous vehicle.

Ephedrine Nasal Drops contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
ephedrine hydrochloride, C!0H15NO,HC1.

Usual strengths. 0.5 per cent; 0.75 per cent; 1.0 per cent.

Identification

A. To a quantity of the nasal drops containing 0.1 g of 
Ephedrine Hydrochloride, add 2 ml of 2 Mhydrochloric acid, 
shake with two 20 ml quantities of chloroform and discard the 
chloroform. Make the aqueous layer alkaline with 5 M 
ammonia and extract with two quantities, each of 30 ml, of a 
mixture of 3 volumes of chloroform and 1 volume of ethanol 
(95 per cent). Dry the combined extracts over anhydrous 
sodium sulphate, filter and evaporate to dryness at a pressure 
of 2 kPa, heating gently to remove the last traces of solvent. 
The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ephedrine 
hydrochloride IPRS, treated in the same manner or with the 
reference spectrum of ephedrine.

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the peak in the chromatogram obtained with reference solution 
(b). ; '

Tests
pH (2.4.24). 4.0to 7.0.'

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.
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Mobile phase: A mixture of 80 volumes of 2-propanol, 
15 volumes of 13.5 M ammonia solution and 5 volumes of 
chloroform.

Test solution (a). Dilute the nasal drops, if necessary, with 
water to obtain 0.5 per cent w/v of Ephedrine Hydrochlooride.

Test solution (b). Dilute 1.0 ml of test solution (a) to 5,0 ml 
with methanol.

Reference solution (a). Dilute 1.0 ml of test solution (a) to 
200.0 ml with water.

Reference solution (b). A 0.1 per cent w/v solution of 
ephedrine hydrochloride IPRS va methanol.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air, spray with ninhydrin solution and heat at 
100° for 5 minutes. Any secondary spot in the chromatogram 
obtained with test solution (a) is not more intense than the 
spot in the chromatogram obtained with reference solution 
(a).

Other tests. Comply with the tests stated under Nasal 
Preparations.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute the nasal drops with methanol to obtain 
0.1 per cent w/v solution of Ephedrine Hydrochloride.

Reference solution. A 0.1 per cent w/v solution of ephedrine 
hydrochloride IPRS in methanol.

-Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed, with 

octadecylsilane bonded to porous silica (5 pm) (Such
. NucleosilC18),

. - mobile phase: 0.005 M dioctyl sodium sulphosuccinate 
... in a mixture of 65. volumes of methanol, 35 volumes of 

. water, and 1 volume of glacial acetic acid,
. - flow rate: 2 ml per minute,...
- spectrophotometer set at 263 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of Ci0H]5NO,HC1 in the nasal drops. •

Ephedrine Oral Solution
Ephedrine Hydrochloride Oral Solution; Ephedrine 
Hydrochloride Elixir; Ephedrine Elixir

Ephedrine Oral Solution is a solution containing 0.3 per cent 
w/v of Ephedrine Hydrochloride in a suitable flavoured vehicle 
containing a sufficient volume of Ethanol (95 per cent) or of 
an appropriate dilute ethanol to give afinal concentration of 
not more than 3 per cent v/v of ethanol. . . .

Ephedrine Oral Solution contains riot less than 0.27 per Cet] 
and not more than 0.33 per cent w/v of ephedr' 
hydrochloride, CI0Hj5N(LHC1. Itle

Identification

A. To 30 ml add 2 ml of 2 M hydrochloric acid, extract with 
two quantities, each of 20 ml, of ether and discard the ether 
Add sufficient dilute ammonia solution to the aqueous phase 
to make it alkaline, extract with two quantities, each of 30 ml Of 
ether, wash the combined ether extracts with three quantities 
each of 15 ml, of water, dry over anhydrous sodium sulphate 
filter and evaporate the filtrate to dryness. The residue complies 
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with that obtained with ephedrine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of ephedrine.

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the peak in the chromatogram obtained with reference solution 
(b).

Tests
Ethanol content. Not more than 3 per cent v/v, determined by 
gas chromatography (2.4 J3).-

Test solution. Use the preparation under examination.

Reference solution (a). Add sufficient of I-propanol (internal 
standard) to the test solution to produce a solution containing 
3.0 per cent v/v of 1-propanol.

Reference solution (b). A 3.0 per cent v/v solution each of 
internal standard and ethanol in water.

Chromatographic system
. - a column 1.5 m x 4 mm, packed with porous polymer 

beads (100 to 200 mesh) (Such as Porapak Q and 
Chromosorb 101),

- temperature:
column.l50°,
inlet port and detector. 170°, .

- flow rate: 3 0 ml per minute, using nitrogen as the carrier 
■ §as- ■:■■■/-

Inject 1 pl of reference solutiori (a), (b) and the test solution. 

Calculate the content of ethanol from the areas of the peaks 
due to ethanol in the chromatograms obtained with reference 
solution (a) and (b). 5
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.
Mobile phase. A mixture; of 80 volumes of 2-propan°l' 
15 .volumes of strong ammonia solution and 5 volumes o 
chloroform. :
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'fest solution (a). Add sufficient 5 M ammonia to 50 ml of the 
solution to make it alkaline, extract with two quantities,

>ach of E00 ml, of ether, wash the combined extracts with 10 ml 
dry with anhydrous sodium sulphate, filter and 

iV3pOrate the filtrate to dryness. Dissolve the oily residue in 
sufficient methanol to produce 5 ml.

fest solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
methanol..

Reference solution (a). Dilute 1.0 ml of test solution (a) to 
200.0 ml with methanol.

Reference solution (b). A 0.3 per cent w/v solution of 
ephedrine hydrochloride IPRS in methanol.

Applyt0 plalc 10 pl of each solution. After development, 
dry the plate in air, spray with ninhydrin solution and heat at 
110° for 5 minutes; Any secondary spot in the chromatogram 
obtained with test solution (a) is. riot more intense than the 
spot in the chromatogram obtained with reference solution 
(a), ignore any spot of lighter colour than the background.

Other tests. Comply with the tests stated under Oral Liquids,

Assay. Determine by liquid chromatography (2.4.14). -

Test solution. Dilute a weighed quantity ofthe oral solution 
containing about 60 mg of Ephedrine Hydrochloride to 50 ml 
with methanol.

Reference solution. A0,12;per cent w/v solution of ephedrine 
hydrochloride IPRS in methanol. . . . ....

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm; packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: 0.005 Mdioctyl sodium sulphosuccinate 

in a mixture of 65 volumes, of methanof 35 volumes of 
water and 1 volume of'.glacial acetic.acid, ■ ...

- flowrate: 1.5 ml per minute,
- spectrophotometer set at 263 nm,
~ injection volume: 20 pl.

Determine the weight per ml of the oral solution (2.4.29), and 
calculate the content of Ci0Hi5NO,HCl, weight in volume.

Storage. Store protected from light..

Ephedrine Tablets
Ephedrine Hydrochloride Tablets

Ephedrine Tablets contain not less than 92.5 per cent and not 
^ore than 107.5 per cent of the. stated amount of ephedrine 
Wochloride, C10H15NO,HC1. .
Usual strengths. 15 mg; 30 mg; 60 mg.

Identification
A. Shake a quantity of the powdered tablets containing about 
0.1 g of Ephedrine Hydrochloride with 20 ml of 0.1 M 
hydrochloric acid, filter, wash the filtrate with two quantities, 
each of 20 ml, of chloroform and discard the chloroform. Make 
the aqueous layer alkaline with 5 Mammonia and extract with 
two quantities, each of 30 ml, of a mixture of 3 volumes of 
chloroform and 1 volume of ethanol (95 per cent). Dry the 
combined extracts over anhydrous sodium sulphate, filter and 
evaporate to a low volume at a pressure of 2 kPa. Prepare a 
disc using 0.3 g of potassium bromide IR, apply dropwise to 
the disc 0.1 ml of the chloroform solution, allowing the solvent 
to evaporate between applications, and dry the disc at 50° for 
2 minutes. The disc so obtained complies with the following 
test.

Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with ephedrine 
hydrochloride IPRS treated in the same manner or with' the 
reference spectrum of ephedrine.

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (b).

C. Triturate a quantity of the powdered tablets containing 
about 0.4 g of Ephedrine Hydrochloride with 10 ml of 
chloroform and discard the chloroform. Repeat trituration with 
a further 10 ml of chloroform and again discard the chloroform. 
Shake the residue with 30 ml of warm ethanol (95 per cent) for 
20 minutes, filter, evaporate the filtrate to dryness on a water­
bath and dry the residue at 80° (residue R). Dissolve 10 mg of 
residue R in 1 ml of water and add 0.1 ml of cupric sulphate 
solution followed by, 1 ml of sodium hydroxide solution', a 
violet colour is produced. Add 1 ml of ether and shake; the 
ether layer is purple and the aqueous layer is blue.

D. A 5.0 per cent w/v solution of residue R gives reaction (A) 
of chlorides (2.3.1).

Tests
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of 2-propanol,\5 
volumes of strong ammonia solution. and 5 volumes of 
chloroform.

Test solution (a). Extract a quantity of the powdered tablets 
containing 0.1 g of Ephedrine Hydrochloride with 5 ml of 
methanol and filter. ,

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol....... -

Reference solution (a). Dilute 1.0 ml of test solution (a) to 
200.0 ml with methanol.
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Reference solution (b). A 0.2 per cent w/v solution of 
ephedrine hydrochloride IPRS in methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air, spray with ninhydrin solution and heat at 
110° for 5 minutes. Any secondary spot in the chromatogram 
obtained with test solution (a) is not more intense than the 
spot in the chromatogram obtained with reference solution 
(a). Ignore any spot of lighter colour than the background.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets, pisperse a quantity 
of the powder containing 50 mg of Ephedrine Hydrochloride, 
shake with 30 ml methanol for 10 minutes, add sufficient 
water to produce 50.0 ml, filter through glass fibre (Whatman 
GF/C is suitable) and use the filtrate.

Reference solution. A. 0.1 per cent w/v solution oi'ephedrine 
hydrochloride IPRS in methanol.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a 0.005 M solution of dioctyl sodium 

sulphosuccindte in a mixture of 65 volumes of methanol, 
35 volumes of water and 1 volume of glacial acetic 
acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 263 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci0Hi5NO,HC1 in the tablets.

Storage. Store protected from light.

Epinastine Hydrochloride

C!6H15N3,HC1 Mol. Wt 285.8

Epinastine Hydrochloride is (/?S)-3-Amino-9,13b-dihydro- 
17Z-dibenz[c,f]imidazo[l,5-a]azepinehydrochloride.

Epinastine Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of Ci6Hi5N3,HC1, calculated 
on the dried basis.

^2022

Category. Antihistaminic

Description. A white or almost white, hygroscopic, crystalli 
powder.

Identification
A. Determine by infrared absorption spectrophotomet 
(2.4.6).Compare the spectrum with that obtained with 
epinastine hydrochloride IPRS or with the reference spectrum 
of epinastine hydrochloride.

B. It gives reaction (a) of chlorides (2.3.1).

Tests

Acidity or alkalinity. Dissolve 1.0 g in carbon dioxide fee 
water and dilute to 10 ml with the same solvent. AddO.l nil of 
methyl red solution and 0.25 ml of 0.01 Msodium hydroxide 
the solution is green. Add 0.5 ml of 0.01 M hydrochloric acid 
the solution is reddish-violet.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 25 volumes of mobile phase B and 75 volumes 
of mobile phase A.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.
Reference solution. Dilute 10.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
to 100.0 ml with the solvent mixture.

Chromatographic system
' - a stainless steel column 10 cm x 3.0 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- column temperature: 50°,
- mobile phase: A. a mixture of 15 volumes of methanol 

and 85 volumes of buffer solution prepared by dissolving 
3.8 g of sodium pentanesulphonate monohydrate and 
4.0 g of potassium dihydrogen phosphate in water, 
adjusted to pH 4.4 with orthophosphoric acid and dilute 
to 1000 ml with water,

B. a mixture of 15 volumes of methanol 
and 85 volumes of acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.4 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent w/y) (per cent w/v)

0 80 20
4 80 20
13 30 ' 70

15 80 20
20 80 20
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EPINASTINE EYE DROPS

Relative 
retention time

1.0
1.2
2.0

5Jdibenzo(c/|iniidazo[l,5-a]azepin-3-aniine, 

.0jfj/f1Sj-7-bromo-9,I3b-dihydro-l77-dibenzo[c,/]iinidazo[l,5-a]  
^pin-3-amine.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.
Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to epinastine impurity B is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.3 per cent), the area of 
any peak corresponding to epinastine impurity A is not more 
than twice the area of the principal peak in the chromatogram 
obtained with the reference solution (0.2 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.1 per cent) and the sum of areas of all the secondary 
peaks is not more than 7 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.7 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.05 per cent).
Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).
Sulphated ash (2.3.18). Not more than 0.1 per cent.

Less on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105 0.

Assay. Weigh 0.2 g, dissolve in 100 ml of a mixture of 1 volume 
of anhydrous acetic acid and 2 volumes of acetic anhydride, 
add 10 ml of mercuric acetate solution. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carryout a blank titration.
1 ml of 0.1 Mperchloric acid is equivalent to 0.02858 g of 
C1&H16C1N3.
Storage. Store protected from moisture.

Epinastine Eye Drops
Epinastine Hydrochloride Eye Drops
Epinastine Eye Drops is a sterile solution of Epinastine 
Hydrochloride in Purified Water.
Epinastine Eye Drops contain not less than 90.0 per cent and 
noi more than 110.0 per cent of the stated amount of epinastine 
hydrochloride, C16H15N3, HC1.

Usual strength. 0.05 percent w/v.

Identification

In the Assay, the principle peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 6.5 to 7.5.

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal mixture of water and acetonitrile.

Test solution. Dilute a volume of eye drops to obtain a solution 
containing 0.05 per cent w/v Epinastine Hydrochloride in the 
solvent mixture.

Reference solution. A 0.05 per cent w/v solution of epinastine 
hydrochloride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 90 volumes of water,

10 volumes of acetonitrile and 0.1 volume of 
trifluoroacetic acid,

B: a mixture of 10 volumes of water,
90 volumes of acetonitrile and 0.1 volume of 
trifluoroacetic acid,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent w/v) (per cent w/v)

0 85 15

16 75 25

38 25 75

43 25 75

45 85 15

50 85 15

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci6H15N?, HC1 in the eye drops.

Storage. Store protect from light.
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EPIRUBICIN HYDROCHLORIDE Ip 20$. 5g

Epirubicin Hydrochloride

O OH O

NH2

C27H30CLNO;i Mol. Wt. 580.0

Epirubicin Hydrochloride is (85',10iS)-10“[(3“AminO“2,3,6- 
trideoxy-a-Z-araZu«o-hexopyranosyl)oxy]-6,8,ll-trihydrqxy- 
8-(hydroxyacetyl)-l-methoxy-7,8,9,10-tetrahydrotetracene- 
5,12-dione hydrochloride.

EpirubicinHydrochloride contains not less than 97.0 per cent 
and not more than 102.0 per cent of C27H30ClNOib calculated 
on the anhydrous basis.

Category. Anticaricer.

Description. An orange-red powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with epirubicin 
hydrochloride IPRS or with the reference spectrum of 
epirubicin hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

C. Dissolve about 10 mg in 0.5 ml of nitric acid, add 0.5 ml of 
water and heat over a flame for 2 minutes. Allow to cool and 
add 0.5 ml of silver nitrate solution, A white precipitate is 
formed.

Tests

pH (2.4.24). 4.0 to 5.5, determined in 0.5 per cent w/v solution 
in carbon dioxide-free water.

Related-substances. Determine by liquid chromatography 
(2.4.14). •/. ■ = : J .. .

NOTE —Allow.,the. solutions to. stand for 3 hours before use,.

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobilephase. \ 
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Reference solution (a). A 0.1 per cent w/v solution 
epirubicin hydrochloride IPRS in the mobile phase 

Reference solution (b): A solution containing 0.01 percent 
w/v each of epirubicin hydrochloride IPRS and doxontbicut 
hydrochloride IPRS in the mobile phase.

Reference solution (c). Dissolve 10 mg of doxorubiCjn 
hydrochloride IPRS in a mixture of 5 ml of water and 5 ml 
orthophosphoric acid. Allow to stand for 30 minutes. Adjusted 
to pH 2.6 with 8 per cent w/v solution of sodium hydroxide 
Add 15 ml of acetonitrile, 10 ml of methanol and mix.
Reference solution (d). Dilute 1.0 ml of the test solution io 
100.0 ml with the mobile phase.

Chromatographic system .
- a stainless steel column 25 cm. x 4.6 mm, packed with 

trimethylsilane bonded to porous silica (5. pm),
- column temperature: 35°,
- mobile phase: a mixlureof 54 volumes of a buffer solution 

prepared by dissolving 3.7 g of sodium lauryl sulphate 
and 28 ml of dilute phosphoric acid in 1000 ml of 
water, 17 volumes of methanol and 29 volumes of 
acetonitrile,

- flow rate: 2.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Name Relative 
retention time

Correction 
factor

Epirubicin impurity A1 .0.3 0.7
Epirubicin impurity B2 0.4
Epirubicin impurity C3 . 0.8 — ■
Epirubicin (Retention time: 
about 9.5 minutes) 1.0. —

Epirubicin impurity D4 1.5 . —
Epirubicin impurity E5 ’ 1.1
Epirubicin impurity F6 1:7 —

Epirubicin impurity G7 2.1 _ ,
*R = OH: (85,lp5)-6,8,I0,ll-tetrahydroxy-8-(hydroxyacetyl)'!' 
methoxy-7,8,9,10-tetrahydrotetracene-5,12-dione (doxorubicinone).
3R = H: (8 S, 10S)-8-acetyl-6,8,10,11-tetrahydroxy-1-meth oxy-7,8.9. 
10-tetrahydrotetracene-5,12-dione (daunorubicinone),
3(8S, 10S)-l 0-[(3-amino-2,3,6-trideoxy-a-Z-7yxo-hexopyranosj,ll 
oxy]-6,8,11 -trihydroxy-8-(hydroxyacetyl)-1-methoxy-7,8,9.D' 
tetrahydrotetracene-5,12-dione (doxorubicin),
4(8S, 1 0S)-8-acetyl -10- [(3-amino-2,3,6-trideoxy-a-i-h'-w' 
hexopyranosyl)oxy]-6,8,11-trihydroxy-1 - me thoxy-7,8,9,10- 

tetrahydrotetracene-5,12-dione (daunorubicin),
5(85,10S)-10-[(3-amino-2,3,6-trideoxy-a-L-;Zyxp-hexopyranosyi) 

oxy]-6,8,11 -trihydroxy-8-[(IRS)-1.-hydroxyethyl]
7,8,9,10-tetrahydrotetracene-5,12-dione (dihydrodaunorubicin), 
6(85,105)-8-acetyl-10-[(3-amino-2,3,6-tridedxy-a-A-^iMJ' 
hexopyranosyl)oxy]-6,8,11-trihydroxy- l-methoxy-7,8,9.
tetrahydrotetracene-5,12-dione (epf-daunorubicin),
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IP2»22 EPIRUBICIN INJECTION

f(2p 4^)-4-iiy.droxy-2-(hydroxymethyl)-lJ3-dioxolan-2,4- 
■ ■sf(8 S, 10 $) -1 0 - [ (3 - am i n o - 2 , 3,6 -1 r i d eo x y - a-L - a ra b i n o -

opyjranQsyl)oxy]-6,8,l 1 -trihydroxy-1 - methoxy-7,8,9,10- 
^y^tetracene-S/U-dione] (epirubicin dimer).

^utl the chromatogram 3.5 times the retention time of 
epinibicih-

In'ect reference solution (c). In the chromatogram, use the 
second most abundant peak to. identify impurity A.

Inject reference solution (b). The test is not valid unless the 
solution between the peaks corresponding to impurity C 
and epirubicin is not less than 2.0.

Inject reference solution (d) and the test solution. In the 
chromatogram obtained with the test , solution, the area of 
peakcorresponding to epirubicin impurities A and C are not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (d) (1.0 per cent). The area of 
any other secondary peak is not more than 0.5 times the area 
ofthe principal peak in the chromatogram obtained with 
reference solution (d) (0.5 per cent). The sum of areas of all 
secondary peaks is not more than twice the area of the principal 
peak in.the chromatogram obtained with reference solution 
(d) (2.0 per cent). Ignore any peak with an area less than 0.05 
times the area of the principal peak in the chromatogram 
obtained with reference solution (d) (0.05 per cent). '

Acetone (5.4). N ot more than 1.5 per cent. >.

Water (2.3.43). Not more than 4.0 percent, determined on 0.1.g.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modification.

Inject reference solution (a) and the test solution.

Calculate the content of C27H30C1NOh.

Epirubicin Hydrochloride intendedfor use in the manufacture 
of parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 1.1 Endotoxin Unit 
per mg of epirubicin hydrochloride.

Storage. Store protected from light and moisture, at a 
temperature between 2° and 8°. If the substance is sterile, 
store in a sterile, tamper-proof container.

Epirubicin Injection
Epirubicin Hydrochloride Inj ection "

Epirubicin Injection is a sterile solution of Epirubicin 
hydrochloride in Water for Injections.

Epirubicin Injection contains not less than 95.0 per cent and 
not more than 110.0 per cent of the stated amount of epirubicin 
hydrochloride, Cfyl fyClNO: j.

Usual strengths. 2 mg per ml.

Identification

A. Dilute a volume of injection to obtain 0.001 per cent w/v of 
epirubicin hydrochloride in water. When examined in the range 
220 nm to 350 nm (2.47), the solution shows an absorption 
maximum at 233,253 and 292 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 2.5 to 4.0.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE —Allow the solutions to stand for 3 hours before use.

Test solution. Dilute a volume of the injection with sufficient 
mobile phase to produce a solution containing 0.1 per cent 
w/v of Epirubicin Hydrochloride.

Reference solution (a). Dilute 1:0 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (b). A 0.01 per cent w/v each of epirubicin 
hydrochloride IPRS and doxorubicin hydrochloride IPRS in 
the mobile phase.

Reference solution, (c). Dissolve 10. mg of doxorubicin 
hydrochloride IP RS in a mixture of 5 ml of water and 5 ml of 
orthophosphoric acid and. allow to stand for 30. minutes. 
Adjust the pH of the solution to 2.6 with 8 per cent w/v 
solution of sodium hydroxide, add 15 ml of acetonitrile and 
10 ml of methanol and mix (generation of impurity A).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

trimethylsilane bonded to porous silica (6 pm) (Such as 
ZorbaxTMS),

- column temperature: 35°,
- mobile, phase: a mixture, of 54 volumes of a buffer solution 

prepared by: dissolving 3,7 g of sodium lauryl sulphate 
and 28 ml of 1M orthophpsphoric.acid in 1000 ml of 
water,. 17 volumes of methanol and 29 volumes of 
acetonitrile,

- flow rate: 2.5 ml per .minute,...
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.
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EPIRUBICIN INJECTION jp..

Name Relative 
retention time

Correction 
factor

in the chromatogram obtained with reference solution (a) M 
per cent). Ignore any peak with an area less than 0.05 times th

Epirubicin impurityA1 0.3 0.7 area of the principal peak in the chromatogram obtained with

Epirubicin impurity B2 0.4 • .— reference solution (a) (0.05 per cent). *

Epirubicin impurity C3
Epirubicin (Retention time: 
about 9.5 minutes)

0.8 Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

1.0 — Bacterial endotoxins (2.2.3). Nqt more than 2.2 Endotoxin

Epirubicin impurity D4
Epirubicin impurity E5

1.5
1.1

—. Unit per ml. A solution containing 2 mg per ml of Epirubictn 
Hydrochloride.

Epirubicin impurity F6 1.7 — Assay. Determine by liquid chromatography (2.4.14) a$

Epirubicin impurity G7 2.1 — ■
described under Related substances with the following 
modification.

'R = OH:(8S,10S)-6,8,10,1 l-tetrahydroxy-8-(hydroxyacetyl)-l- 
methoxy-7,8,9,10-tetrahydrdtetracene-5,12-dione (doxorubicinone), 
2R = H: (8 S,10S)-8-acetyl-6,8,10,l 1 -tetrahydroxy-1-methoxy-7,8,9, 
10-tetrahydrotetracene-5,12-dione (daunorubicinone),
3(8S,10S,)-10-[(3-amino-2,3,6-trideoxy-a~L-/yxO"hexopyranosyl)oxy]-  
6,8,11 - trihydroxy-8-(hydroxyacetyl) -1 -methoxy-7,8,9,10- 
tetrahydrotetracene-5,12-dione (doxorubicin),

4(8S,1 05)-8-acetyl-10-[(3-ami'no-2,3,6-trideoxy-a-L-Zyxo- 
hexopyranosyl)oxy]-6,8,11 -trihydroxy-1 -methoxy-7,8,9,1 0- 
tetrahydrotetracene-5,12-dione (daunorubicin),
5(8S,10S)-10-[(3-amino-2,3,6-trideoxy-a-A-Zyxo-hexopyranosyl)oxy]- 
6,8,1 l-trihydroxy-8-[( l-RS1)-! 7hydroxyethyl]-l-methoxy-7,8,9,10- 
tetrahydrotetracene-5,12-dione .(dihydrodaunorubicin),
6(8S, 105)-8-acetyI-10-[(3-amino-2,3,6-trideoxy~a-Z-ara£u«o- 
hexopyranosyl)oxy]-6,8,1 1 -trihydroxy -1 -methoxy-7,8,9,10- 
tetrahydrotetracene-5,12-dione (epj-daunorubicin),
78,82-[(2TJ,4T?)-4-hydroxy-2-(hydroxymethyl)-l,3-dioxolan-2,4- 
diyl]bis[(8S, 10S)-l 0-[(3-amino-2,3,6-trideoxy-a-Z-ara6/no- 
hexopyranosyl)oxy]~6,8,11 -tri hydroxy-1 -methoxy-7,8,9,10- 
tetrahydrotetracene-5,I2-dipne] (epirubicin dimer).

Identify any peak in the chromatogram obtained with test 
solution corresponding to epirubicin impurity A using the 
second most abundant peak in the chromatogram obtained 
with reference solution (c) and multiply the area of this peak 
by the corresponding correction factor of 0.7.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to epirubicin and 
doxorubicin is not less than 2.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 .'5 times the retention time of epirubicin. In the 
chromatogram obtained with' 'the'’test solution, the area of 
peak corresponding to epirubicin impurities A is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (2.0 per cent). The area of 
peak corresponding to epirubicin impurities C is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent), the area of 
any secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 percent). The sum ofareas of all secondary 
peaks is not more than four times the area ofthe principal peak

NOTE — Allow the solutions to stand for 3 hours before use 

Test solution. Dilute a volume of the injection with sufficient 
mobile phase to produce a solution containing 0,1 per cent 
w/v of Epirubicin Hydrochloride.

Reference solution (a). A 0.1 per cent w/v solution of 
epirubicin hydrochloride IPRS in the mobile phase;

Reference solution (b). A solution containing 0.01 per cent 
w/v each of epirubicin hydrochloride IPRS and doxorubicin 
hydrochloride IPRS in the mobile phase.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to epirubicin and doxorubicin 
is not less than 2.0.

Inject reference solution (a) and the test solution.

Calculate the content of C27H30ClNOi ( in the injection.

Storage. Store at a temperature between 2° and 8°.

Eplerenone

C24H30O6 Mol. wt. 414.5

Eplerenone is 9a, 1 l-Epoxy-7a-methoxycarbonyl-3-oxo-17a- 
pregn-4-ene-21,17-carbolactone.
Eplerenone contains not less than 98.0 per cent and not more 
than 102.0 per cent of C24H30O6, calculated on the dried basis-

Category. Antihypertensive.

Description. A white to off-white powder.
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EPLERENONE TABLETS

lderitifica^on

rmine by infrared absorption spectrophotometry (2.4.6). 
Compare ^ie sPectrum T^at °^ta’ne^ with eplerenone 
pHS or with the reference spectrum of eplerenone.

Tests

ge|ated substances. Determine by liquid chromatography 
p 4 14). as described under Assay with the following 
modification.

inject the test solution. The area of any secondary peak is not 
niore than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.

Heavy metals (2.3.13). 1,0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 10 mg ofthe substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase. . , .

Reference solution. A0.01 per cent w/v solution of eplerenone 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of 10 mM 

ammonium acetate, adjusted to pH 7.4 and 
40 volumes of acetonitrile,

- flow rate: 1 ml per minute,-
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C24H30O6.

Eplerenone Tablets
Eplerenone Tablets contain not less than 90.0 per cent and 
not ni0!’e than 110.0 per cent of the stated amount of 
e?krenone, C24H30O6.

^sual strengths. 25 mg; 50 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a quantity of eplerenone IPRS 
in 5 ml of methanol and dilute with the dissolution medium to 
obtain a solution having a known concentration similar to the 
expected concentration of the test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes of 0.05 per cent 

v/v solution of orthophosphoric acid and 30 volumes 
of acetonitrile,

~ flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution; The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation of replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C24H3o06 in the medium.

Q. Not less than 70 per cent ofthe stated amount of C24H30O6.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 20 volumes of water and 80 volumes of 
acetonitrile:

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Eplerenone in 70 ml ofthe solvent mixture, 
with the aid of ultrasound and dilute to 100.0 ml with the 
solvent mixture and filter.

Reference solution. A 0.0005 per cent w/v solution of 
eplerenone IPRS in the solvent mixture.

Chromatographic' system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
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EPLERENONE TABLETS

- mobile phase: A. 0.05 per cent v/v solution of 
orthophosphoric acid,

B. acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20
10 80 20
35 25 -75
40 80 . ■ 20
45 80 20

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing.factor is not more than 2.0 and the relative standard 
deviation of replicate injections is not more than 3.0 per cent. 
Inject the reference solution and the fest solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(1.0 per cent) and the. sum of the areas, of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent). Ignore any peak.with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with the reference solution (6,05 per cent).

Other tests. Comply with the tests stated under Tablets. .

Assay ..Determine by liquid chromatography (2.4.14),
Solvent mixture. 20 volumes of water and 80 volumes of 
acetonitrile. ; .

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 100 mg of Eplerenone in the solvent 
mixture, with the aid of ultrasound and dilute to 100.0 nil with 
the solvent mixture and filter. Dilute 5.0 ml of the solution to 
50,0 ml with the solvent mixture. :
Reference solution. A 0.01 per cent w/v solution of eplerenone 
IPRS in the solvent mixture. :

Use the chromatographic system as described under 
Dissolution.

Inject:the.reference:solution,,The.test.is.not valid unless.the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate.injections is not more than 2,0 per cent. 

Inject the reference solution and the test solution.
Calculate the content of C24H3006 in the tablets. ■. .
Storage/ Store protected from moisture, at a temperature not 
cxcecding30°. :

CssHjgNuOpSa Mol. Wt 832

Eptifibatide is 1S'L6'd-Cyclo[Ar6-carbamimidoyl- 
.;V2-(3-sulfanylpropanoyl)-/.-lysylglycyl-/.-a-asparty!- 
/.-tryptophyl- L-prolyl-L-cysteinamide].

Eptifibatide contains not less than 96.0 per cent and not more 
than the equivalent of 103.0 per cent of C35H49NHO9S2, 
calculated on the anhydrous and acetic acid free basis.

Category. Antiplatelet.

Description. A white to off-white powder.

Identification

Al Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with eptifibatide 
IPRS or with the reference spectrum of eptifibatide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Light absorption. Absorbance of 1.0 per cent w/v solution in 
acetic acid at 420 nm (2.4.6).is not more than 0.05.
Specific optical rotation (2.4.22). - 57.0° to - 50.0°, determined 
ina 1.0 per cent w/v solution in l.Oper cent v/v acetic acid.

Related substances. Determine by liquid chromatograph} 
(2.4.14).
Test solution. Dissolve 10 mg of the substance under 
examination in water and dilute to 10.0 ml with water.
Reference solution. A0.02 per cent w/v solution of eptifibatide 
IPRS in water.
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Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

_ column temperature: 50°,
mobile phase: a mixture of 85 volumes of 0.25 per cent 
w/v solution of orthophosphoric acid in water, adj usted 
to pH 3-0 with triethylamine and 15 volumes of 
acetonitrile,
How rate: 1 ml per minute.
spectrophotometer set at 210 nm,

„ injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. The area of 
any secondary peak is not more than 1.5 per cent and the sum 
of areas of all the secondary peaks is not more than 2.5 per 
cent, calculated by area normalization.

Acetic Acid. Not more than 8.0 per cent.

Determine by liquid chromatography (2:4.14).

Solvent mixture. 95 volumes ofmbbile phase A and 5 volumes 
of methanol.

Test solution. Dissolve 4 mg of the substance under 
examination in the solvent mixture and dilute to 2.0 ml with the 
solvent mixture. '

Reference solution. A 0.01 per cent w/v solution'of glacial 
acetic acid'IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 crrt x4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobilephase: A. a 0.07 per cent v/v solution of 

orthophosphoric acid in water, adjusted to pH 3.0 with 
1 M sodium hydroxide,

B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute.
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0.01 95 5
10 50 50
20 50 50
21 50 ’ 50
30 95 '■ 5
35- 95 • 5

inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
^an 2.0 per cent.

EPTIFIBATIDE INJECTION

The retention time of acetic acid is about 3.9 minutes.

Inject the reference solution and the test solution.

Calculate the content of acetic acid.

Water (2.3.43). Not more than 9.0 percent, using Method 3.

Bacterial endotoxins (2.2.3), Not more than 10 Endotoxin Units 
per mg of eptifibatide.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 2 mg of the substance under 
examination in water and dilute to 10.0 ml with water.

Reference solution. A0.02 per cent w/v solution of eptifibatide 
IPRS in water. '

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of

Eptifibatide Injection
Eptifibatide Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
eptifibatide, C35H49N H O9S2.

Description. A clear, colourless solution.

Usual strength. 0.75 mg per ml; 2 mg per ml.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
pH (2.4.24). 5.0 to 5.5.

Light absorption. Not more than 0.1, determined on 
0.2 per cent w/v solution at 420 nm (2.4.7).

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay with the following 
modifications.

Test solution. Dilute the injection containing 8 mg of 
Eptifibatide to 10.0 ml with water

Inject the test solution. The area of any secondary peak is not 
more than 2.0 per cent and the sum of areas of all the secondary 
peaks is not more than 5.0 per cent, calculated by area 
normalization.
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Bacterial endotoxins (2.2.3), Not more than 10 Endotoxin 
Units per mg of eptifibatide.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute the injection to obtain a solution 
containing 0.024 percent w/v of Eptifibatide in -water.

Reference solution. A 0.024 per cent w/v solution of 
eptifibatide IP RS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecysilane bonded to porous silica (5 pm),
- column temperature: 50°,
- mobile phase: a mixture of 85 volumes of buffer solution 

prepared by dissolving 2.45 g of orthophosphoric acid 
in 1000 ml of wafer, adjusted to pH 3.0 with triethylamine 
and 15 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3600 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C35H49N11O9S2 in the injection.

Storage. Store protected from light. '

Ergometrine Maleate
Ergonovine Maleate

C19H23N3O2,C4H4O4 . Mol.WL441.5t

Ergometrine Maleate is 9,10-didehydro-A-[(iS)-2-hydroxy- .
1 -methylethyl] -6-methylergolme-8£-carboxamide hydrogen - 
maleate.

2022

Ergometrine Maleate contains not less than 98.0 per cent and 
not more than 101.0 per cent of C]91 UNTKCJ LtO.;, calculated 
on the dried basis.

Category. Uterine stimulant.

Description. A white or faintly yellow, crystalline powder. It js 
affected by light.

Identification

Test A may be omitted if tests B, C, D and E are carried oin 
Tests B, D and E may be omitted if tests A and C are carried 
out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ergometrine 
maleate IPRS or with the reference spectrum of ergometrine 
maleate.

B. Dissolve 30 mg in sufficient 0,01 Mhydrochloric acidic, 
produce 100 ml and dilute 10 ml of the solution to 100 ml with 
the same solvent. When examined in the range 230 nm to 
360 nm (2.4.7), the resulting solution shows an absorption 
maximum at about 311 nm and a minimum at 265 nm to 272 nm; 
absorbance at 311 nm, 0.52 to 0.58.

C. In the test for Related substances,, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a).

D. Dissolve 0.1 g, without heating and protected from light, in 
sufficient carbon dioxide-free water to produce 10 ml (solution 
A). To 0.1 ml of solution A add 1 ml of glacial acetic acid, 
1 drop offerric chloride solution and 1ml of brthophosphoric 
acid and heat on a water-bath at 80°; a blue or violet colour is 
produced after about 10 minutes.

E. To 1 ml of a .0,01 per cent w/v solution, add 2 ml of 
4-dimethylaminobenzaldehyde reagent', a deep blue colour 
is produced after about 10 minutes.

Tests
Appearance of solution. Solution Ais clear (2.4.1), and not 
more intensely coloured than reference solution YS5 or BYSo 
(2.4.1).

pH (2.4.24). 3.6 to 4.4, determined in solution A.
Specific optical rotation (2.4.22). +50.0° to +56.0°, determined 
in solution A.

Related substances. Carry out the following operations os 
rapidly as possible, protected from light.
Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel, G.
Mobile phase. A mixture of 75 volumes of chloroform, 
25 volumes of methanol and 3 volumes of water.
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^OTE-—Prepare the following solutions freshly.

Solvent mixture. A mixture of 1 volume of strong ammonia 
and $ volumes of ethanol (80 per cent).

yest solution (a). Dissolve 0.1 g of the substance under 
examination in 10 ml with solvent mixture.

jest solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the solvent mixture.'

Reference solution (a). A 0.1 per cent w/v solution of 
ergometrine maleate IPRS in the solvent mixture.

Reference solution (b). A 0.01 per cent w/v solution of 
ergometrine maleate IPRS in the solvent mixture.

Reference solution (c). A 0.005 per cent w/v solution of 
ergometrine maleate IPRS in the solvent mixture.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 14 cm. Dry the plate in a current of cold air and 
spray with 4-dimethylaminobenzaldehyde reagent. Dry in a 
current of warm air for about 2 minutes. Any secondary spot 
in the chromatogram obtained with the test solution (a) is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (c).

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 0.2 g by drying in an oven at 80° at a pressure not exceeding 
2.7 kPa for 2-hours.

Assay. Weigh 0.15g and dissolve in 40 ml of anhydrous glacial 
acetic acid. Titrate with 0.05 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.05 Mperchloric acid is equivalent to 0.02207 g of

Storage. Store protected from light in a refrigerator (2° to 8°).

Ergometrine Injection
Ergometrine Maleate Injection; Ergonovine Injection, 
Ergonovine Maleate Injection

Ergometrine Injection is a sterile solution of Ergometrine 
Maleate in Water for Injections containing suitable stabilising 
agents.

Ergometrine Injection contains not less than 90.0 per cent and 
flot more than 110,0 per cent of the stated amount of 
ergometrine maleate, Ci^NsO^^. .
Usual strength. 500 pg per ml.

Description . A clear, colourless or faintly yellow solution.

Identification

A. In the test for Related; substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution 
(a).

B. Exhibits a blue fluorescence.

C. To a volume containing 0.1 mg of Ergometrine Maleate, add 
0.5 ml of water and 2 ml of 4-dimethylaminobenzaldehyde 
reagent', a deep blue colour is produced after 10 minutes.

Tests

pH (2.4.24). 2.7to3.5.

Related substances. Carry out the following procedure in 
subdued light and protect from light any solutions not used 
immediately.

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G slurried with 0.1 M sodium hydroxide.

Mobile phase. A mixture of 90 volumes of chloroform and 
10 volumes of methanol.

Test solution. Evaporate a volume of the injection containing 
1 mg of Ergometrine Maleate to dryness at 20° at a pressure 
not exceeding 2 kPa and dissolve the residue in 0.25 ml of 
methanol.

Reference solution (a). A 0.4 per cent w/v solution of 
ergometrine maleate IPRS in methanol.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with methanol.

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 10.0 ml with methanol.

Reference solution (d). Dilute 5.0 ml of reference solution (c) 
to 10.0 ml with methanol.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 365 
nm. Assess the intensities of any secondary spots in the 
chromatogram obtained with the test solution by reference to 
the spots in the chromatograms obtained with reference 
solution (b), (c) and (d). The total of the intensities so assessed 
does not exceed 10 per cent of the intensity of the principal 
spot.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Carry out the following procedure protected from 
light.

Dilute a suitable voluihe, accurately measured, of the injection 
with sufficient water to produce a solution containing 
0.004 per cent w/v of Ergometrine Maleate. To 3.0 ml add 6.0 ml 
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of 4-dimethylaminobenzaldehyde reagent, mix, cool to room 
temperature and allow to stand for 30 minutes (solution A). At 
the same time prepare solution B in the same manner but using 
3.0 ml of a 0.004 per cent w/v solution of ergometrine maleate 
IPRS and beginning at the words “add 6.0 ml......”. Measure 
the absorbance of solution B at the maximum at about 545 nm 
(2.4.7), using as the blank a solution-prepared by mixing 6.0 ml 
of 4-dimethylaminobenzaldehyde solution and 3.0 ml of water. 
Without delay replace solution B with solution A, using the 
same cell, and measure the absorbance of solution A at the 
same wavelength. Calculate the content of L?iN;O,,CJ l.;O4.

Storage. Store protected from light in single dose containers 
in a refrigerator (2° to 8°).

Ergometrine Tablets
Ergometrine Maleate Tablets; Ergonovine Tablets; 
Ergonovine Maleate Tablets

Ergometrine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
ergometrine maleate,

Usual strengths. 250 p.g; 500 pg.

Identification

A. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution 
(a). ... -
B. Extract a quantity of the powdered tablets containing 2 mg 
of Ergometrine Maleate with 20 ml of water, filter and wash the 
residue with sufficient water to produce 20 ml. The solution 
exhibits ablue fluorescence.

C. To 2 ml of the solution obtained in test B add 4 ml of 
4-dimethylaminobenzaldehyde reagent', a deep blue colour 
is produced after about 10 minutes. ■

Tests . . .
Related substances. Carry out the following procedure in 
subdued light and protect from light any solutions not used 
immediately.

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G slurried with 0.1 Msodium hydroxide.

Mobile phase. A mixture of 90 volumes of chloroform and 16 
volumes of methanol.

Test solution. Triturate a quantity of the powdered tablets 
containing about 1 mg of Ergometrine Maleate with 0.2 ml of a 
1 per cent w/v solution of domiphen bromide, add 2 ml of 
methanol, centrifuge and remove the supernatant liquid;

Extract the residue with two quantities, each of 1 nd, Of 
methanol, evaporate the combined extracts to dryness at 20° 
at a pressure not exceeding 2 kPa and .dissolve the residue in 
0.25 ml of methanol, centrifuge if necessary.

Reference solution (a). A 0.4 per cent w/v solution of 
ergometrine maleate IPRS in methanol.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with methanol.

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 10.0 ml with methanol.

Reference solution (d). Dilute 5.0 ml of reference solution (c) 
to 10.0 ml with methanol.

Apply to the plate 5 pl of each solution. After development 
dry the plate in air and examine under ultraviolet light at 
365 nm. Assess the intensities of any secondary spots in the 
chromatogram obtained with the test solution by reference to 
the spots in the chromatograms obtained with reference 
solution (b), (c) and (d). The total of the intensities so assessed 
does not exceed 10 per cent of the intensity of the principal 
spot.

Uniformity of content. Complies with the test stated under 
Tablets.

NOTE—Protect the. solutions from light throughout the test.

To one tablet add 10.0 ml of a 1 per cent w/v solution of 
tartaric acid, shake for 30 minutes, centrifuge and use the 
supernatant liquid. Dilute a suitable volume, accurately 
measured, with sufficient water to produce a solution 
containing 0.004 per cent w/v of Ergometrine Maleate. To 
3.0 ml add 6.0 ml of 4-dimethylaminobenzaldehydesolution, 
mix, cool to room temperature and allowto stand for 30 minutes 
(solution A). At the same time prepare solution B in the same 
manner but using 3.0 ml of a 0.004 per cent w/v solution of 
ergometrine maleate IPRS and beginning at the words “add 
6.0 ml....” Measure the absorbance of solution B at the 
maximum at about 545 nm (2.4.7), using as the blank a solution 
prepared by mixing 6.0 ml of 4-dimethylaminobenzaldehyde 
reagent and 3.0 ml of water. 'Without delay replace solutions 
with solution A, using the. same cell, and measure the 
absorbance of solution A at the same wavelength. Calculate 
the content of CjgHaaNaCb^E^Cb in the tablet.

Other tests. Comply with the tests stated under Tablets.
Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 2 mg of Ergometrine Maleate, shake 
with 50.0 ml of a 1 per cent w/v solution of tartaric acid for 30 
minutes, centrifuge and use the supernatant liquid. Carry out 
the procedure described under Uniformity of content 
beginning at the words “To 3.0 ml add 6 ml.... ”.

Storage. Store protected from light.
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Ergotamine Tartrate

OH

hooc^cooh

OH

H OH r—yr\ M O i / l

(C33H35N5O5)2£4HA Mol. Wt. 1313.4

Ergotamine Tartrate is (5'5)-12'-hydroxy-2'-methyl- 
3',6', 18-trioxo-5-benzylergotaman tartrate.

Ergotamine Tartrate contains not less than 98.0 per cent and 
not more than 101.0 per cent of (C33H35N5O5)2,C4H6O6, 
calculated on the dried basis.

Category. Antimigraine.

Description. Colourless crystals, or a white or almost white, 
crystalline powder; slightly hygroscopic. It may contain two 
molecular equivalents of methanol of crystallisation.

Identification

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C and D may be omitted if tests A and E are carried 
out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Before triturating with potassium bromide IR during 
preparation of the disc, triturate first with 0.2 ml of methanol. 
Compare the spectrum with that obtained with ergotamine 
tartrate IPRS or with the reference spectrum of ergotamine 
tartrate.

B, When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent solution in 0.01Mhydrochloric acid shows an 
absorption maximum at 311 nm to 321 nm and a minimum at 
265 nm to 275 nm; absorbance at the maximum, 0.59 to 0.64, 
calculated on the dried basis.

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the. chromatogram obtained with reference solution (a) 
when examined for not more than 1 minute under ultraviolet 
light at 365 nm or when examined in daylight after spraying 
with ethanolic 4-dimethylaminobenzaldehyde solution.

D* Dissolve 1 mg in a mixture.of 5 ml ofglacial acetic acid and 
5 ml of ethyl acetate. To 1 ml of the solution add 1 ml of 
sulphuric acid, with continuous shaking and cooling; a blue 
colour with a red tinge develops. Add 0.1 ml of ferric chloride 

test solution previously diluted with an equal volume of wafer; 
the red tinge becomes less apparent and the blue colour more 
pronounced.

E. Dissolve 1 mg in 5 ml of a 1 per cent w/v solution of tartaric 
acid. To 1 ml of the solution add slowly 3 ml of 
4-dimetkylaminobenzaldehyde solution and mix; a deep blue 
colour is produced.

Tests

NOTE—Carry out the following tests as rapidly as possible, 
protected from light. .

Appearance of solution. Mix 50 mg with 25 mg of tartaric acid 
and dissolve in 20 ml of water. The solution is clear (2.4.1), 
and not more intensely coloured than reference solution YS6 
(2.4.1).

pH (2.4.24). 4.0 to 6.0, determined in a 0.25 per cent w/v 
suspension.

Specific optical rotation (2.4.22). The specific optical rotation 
of the ergotamine base, checked for purity by the method' 
given below, is -165° to -154°, determined by the following 
method. Dissolve 0.4 g in 40 ml of a 1 per cent w/v solution of 
tartaric acid, cautiously add 0.5 g of sodium bicarbonate in 
small portions and mix well. Wash 100 ml of chloroform by 
shaking with 5 quantities, each of 50 ml, of water and extract: 
the solution of the substance under examination with 
4 quantities, each of 10 ml, of the washed chloroform. Filter 
the combined chloroform extracts through a small filter' 
moistened with the washed chloroform, dilute to 50 ml with 
the same solvent and measure the optical rotation.

To 25 ml of the chloroform solution add 50’ml ci anhydrous 
glacial acetic acid. Titrate with 0.05 M perchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.05 Mperchloric acid is equivalent to 0.02908 g of 
ergotamine base, C33H35N5O5.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. Amixture of 70 volumes of ether, 15 volumes of 
dimethylformamide, 10 volumes of chloroform and 5 volumes 
of ethanol.

NOTE—Prepare the following solutions immediately before 
use in the order stated.

Solvent mixture. 9 volumes of chloroform and I volume of 
methanol.

Test solution (a). Dissolve 0.1 g.of the substance under 
examination in 10.0 ml with the solvent mixture.

Test solution (b). Dilute 5.0 ml of test solution (a) to 50.0 ml 
with the solvent mixture.
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Reference solution (a). A 0.1 per cent w/v solution of 
ergotamine tartrate IFRS in the solvent mixture.

Reference solution (b). A 0.015 per cent w/v solution of 
ergotamine tartrate IPRS in the solvent mixture.

Reference solution (c). A 0.005 per cent w/v solution of 
ergotamine tartrate IPRS in the solvent mixture.

Apply to the plate 5 pl of each solution. Immediately after 
application expose the plate to an atmosphere saturated with 
ammonia vapour for exactly 20 seconds, dry the plate at the 
line of application in a current of cold air and immediately start 
developing the chromatogram, allowing the mobile phase to 
rise 17 cm. Dry the plate- in a current of dry air for 2 minutes 
and examine under ultraviolet light at 365 nm for not more 
than 1 minute. Spray abundantly with ethanolic 
4-dimethylaminobenzaldehyde solution and dry in a current 
of warm air for about 2 minutes. Any secondary spot in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (c).

Loss on drying(2.4.19). Not more than 6.0 per cent, determined 
on 0.1 g by drying over phosphorus pentoxide at a pressure 
of 1.5 to 2.5 kPa for 6 hours.

Assay. Weigh 0.2 g and dissolve' in 40 ml of anhydrous glacial 
acetic acid Titrate with 0.05 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25). Cany out a blank 
titration.

1 ml of 0.05 Mperchloric acid is equivalent to 0.03284 g of

Storage. Store protected from light in sealed glass containers,, 
in a refrigerator (2° to 8°).

Ergotamine Injection
Ergotamine Tartrate Injection

Ergotamine Injection is a sterile solution of Ergotamine Tartrate 
in Water for Injection containing Ethanol (95 per cent), Glycerin 
and sufficient Tartaric Acid to adjust the pH of the solution to 
3.3.

Ergotamine Injection contains a quantity of total alkaloids, 
calculated as (C33H35N5O5)2,C4H6O6, equivalent to not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of ergotamine tartrate.

Usual strength. 500 pg per ml.

Description. A clear, colourless or almost colourless solution.

<1*2022

Identification

A. In the test for Ergot alkaloids and related substances the 
principal spot in the chromatogram obtained with the’test 
solution corresponds to that due to ergotamine in the 
chromatogram obtained with the reference solution.

B. To a volume containing 0.2 mg of Ergotamine Tartrate add 
1 ml of 4-dimethylaminobenzaldehyde solution', a deep blue 
colour is produced.

C. Mix a volume containing about 2 mg of Ergotamine Tartrate 
with 2 ml of dilute sulphuric acid, dissolve a few mg of 
magnesium powder in the solution and add 25 nw of 
resorcinol. Shake to dissolve, carefully add 2 ml of sulphuric 
acid down the inside of the tube and warm gently; a red rino 
forms at the interface of the two liquid layers and spreads 
throughout the lower layer.

Tests
NOTE—Carry out the following tests as rapidly as possible, 
protected from light.

pH (2.4.24). 2.8to3.8.

Ergot alkaloids and related substances. Determine by thin- 
layer chromatography (2.4.17), coating the plate with silica 
gel G slurried with 0.1 M sodium hydroxide.

Mobile phase. A mixture of 90 volumes of chloroform and 
10 volumes of methanol.

Test solution. Add sufficient of a 10 per cent w/v solution of 
sodium bicarbonate to a volume of the injection containing 
about 5 mg of Ergotamine Tartrate to make it distinctly alkaline 
to litmus paper. Extract with five quantities, each of 10 ml, of 
chloroform, filter the extracts through a small double filter 
paper, wash the filter with chloroform, evaporate the combined 
filtrates and washings to dryness at 20° at a pressure of about 
1.5 kPa and dissolve the residue in 1 ml of a mixture of equal 
volumes of chloroform and methanol.

Reference solution. Dissolve 5 mg of ergotamine tartrate 
IPRS in 10 ml of a i per cent w/v solution of tartaric acid and 
complete the preparation described for the test solution 
beginning at the words “Extract with five quantities...”.
Apply without delay, to the plate 20 pl of the test solution and 
14 pl, 10 pl, 7 pl and 2 pl of the reference solution. After 
development, dry the plate in air and examine under ultra violet 
light at 365 nm. The chromatogram obtained with the test 
solution shows two principal spots, corresponding to 
ergotamine and, of higher Rf value, ergotaminine; a spot 
between the two principal spots and a number of spots ot 
lower Rf values may also be seen. Compare the chromatogram 
obtained with the test solution with the chromatogram5 
obtained with the reference solution. The spot corresponds 
to ergotaminine is not larger or more intense than the spot
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responding to ergotamine obtained with 7 pl of the 
f rence solution. The spot corresponding to ergotamine is 
t smaller or less intense than the spot corresponding to 
otamine obtained with 10 til of the reference solution and 

larger or more intense than the spot corresponding to 
emotaniine obtained with 14 pl of the reference solution, 
Responding to not less than 50 per cent and not more than 
70 per cent of ergotamine tartrate. Any other spots are not 
larger or more intense than the spot corresponding to 
ergotamine obtained with 2 pl of the reference solution.

Bacterial endotoxins (2.2.3.). Not more than 357.0 Endotoxin 
Units per mg of ergotamine,

Other tests. Comply with the tests stated under Parenteral 
preparations (Injections).

Assay. To an accurately measured volume add sufficient of a 
0.25 per cent w/v solution of t.artaric acid to produce a solution 
containing about 0.005 per cent w/v of Ergotamine Tartrate. 
Mix 3.0 ml of the solution with 6.0 ml of 4-dimethylamino- 
benzaldehyde solution, cool to room temperature and allow 
to stand for 30 minutes (solution A). At the same time, mix 
3.0 ml of a 0.003 per cent w/v solution of ergometrine maleate 
IPRS in a 0.25 per cent w/v solution of tartaric acid with 6.0 
ml of 4-dimethylaminobenzaldehyde solution, cool to room 
temperature and allow to stand for 30 minutes (solution B). 
Prepare .solution C by mixing 3.0 mi of a 0.25 per cent w/v 
solution of tartaric acid with 6.0 ml of 4-dimethylamino- 
benzaldehyde solution. Measure the absorbance of solution 
B at 545 nm (2.4.7), using solution C as the blank. Without 
delay replace solution B with solution A, using the same cell, 
and measure the absorbance of solution A at the same 
wavelength. Calculate the content of total alkaloids as 
(CjjHjsNjOs^C^tiOG from the absorbances obtained.

1 mg of ergometrine maleate IPRS is equivalent to 1.488 mg

Storage. Store protected from light in. single dose glass 
containers.

Ergotamine Tablets
Ergotamine Tartrate Tablets

Ergotamine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
ergotamine tartrate, (C33H35N5O5)2,C4H6O6.
Usual strength. 1 mg.

Identification
A. Triturate a quantity of the powdered tablets containing 
aEout 5 mg of Ergotamine Tartrate with 10 ml of lightpetroleum 

(40° to 60°), allow to settle and discard the petroleum extract. 
To the residue add 10 ml of chloroform saturated with strong 
ammonia solution, triturate, filter and evaporate the filtrate to 
dryness on a water-bath. The residue so obtained complies 
with the following tests.

Dissolve 1 mg in a mixture of 5 ml of glacial acetic acid and 
5 ml of ethyl acetate. To 1 ml of the solution add 1 ml of 
sulphuric acid, with continuous shaking and cooling; a blue 
colour with a red tinge develops. Add 0.1 ml offerric chloride 
test solution previously diluted with an equal volume of water; 
the red tinge becomes less, apparent and the blue colour more 
pronounced.

B. Dissolve 1 mg in 5 ml of a 1 per cent w/v solution of 
tartaric acid. To 1 ml of the solution add slowly 3 ml of 
4-dimethylaminobenzaldehyde solution and mix; a deep blue 
colour is produced.

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a).

Tests

NOTE—Carry out the following tests as rapidly as possible, 
protected from light.

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 1000 ml of 1 per cent w/v solution of tartaric acid in 
water,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the fluorescence intensities of the filtrate, dilute suitably if 
necessary with the medium, using the maximum excitation 
wavelength at 327 nm and the maximum emission wavelength 
at 427 nm (2.4.5). Calculate the content of (C33H33N2O)2,C4H6O6 
in the medium by comparing the fluorescence intensities 
obtained from a solution of a known concentration of 
ergotamine tartrate IPRS in dissolution medium.

Q. Not less than 75 per cent of the stated amount of 
(C33H3SN2O)2,c4h.o6. .
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 70 volumes of ether, 15 volumes of 
dimethylformamide, 10 volumes of chloroform and 5 volumes 
of ethanol.

NOTE—Prepare the following solutions immediately before 
use in the order stated.

Test solution. Extract a quantity of the powdered tablets 
containing 1 mg of Ergotamine Tartrate with 2 ml of a mixture 
of equal volumes of chloroform and methanol and centrifuge.
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Remove the supernatant liquid, extract the residue with two 
quantities, each of 1 ml, of the solvent mixture, evaporate the 
combined extracts to dryness at 20° at a pressure of 2 kPa and 
dissolve the residue in 0.25 ml of a mixture of equal volumes of 
chloroform and methanol', centrifuge if necessary. - ' ■

Reference solution (a). A 0.4 per cent w/v solution of 
ergotamine tartrate IPRS in the same solvent mixture.

Reference solution (b), A 0.04 per cent w/v solution of 
ergotamine tartrate IPRS in the same solvent mixture.

Reference solution (c). A 0.02 per cent w/v solution of 
ergotamine tartrate IPRS in the same solvent mixture. .. .

Reference solution (d). A 0.01 per cent w/v solution of 
ergotamine tartrate IPRS in the same solvent mixture.

Apply to the plate 5 pl of each solution. Immediately after 
application expose the plate to an atmosphere saturated with 
ammonia vapour for exactly 20 seconds, dry the plate at the 
line of application in a current of cold air and immediately start 
developing the chromatogram, allowing the mobile phase to 
rise 17 cm. Dry the plate in air and examine under ultraviolet 
light at 365 nm. Assess the intensity of any secondary spots 
in the chromatogram obtained with the test solution by 
reference to the spots in the chromatograms obtained with 
reference solution (a), (b) and (c) and the sum of the intensities 
so assessed in the chromatogram obtained with the. test 
solution should not exceed 10 per cent of the intensity of the 
principal spot in the chromatogram obtained with the test 
solution. In addition, any single secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (d).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modification.

Test solution. Disperse one tablet in 5.0 ml of internal standard 
solution and sufficient quantity of the solvent mixture, with 
the aid of ultrasound for 10 minutes and dilute with the solvent 
mixture to obtain a solution containing 0.002 per cent w/v of 
Ergotamine Tartrate.

Inject the reference solution and the test solution.

Calculate the content of (C33H35N2O)2,C4H6O6 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 55 volumes of acetonitrile and 45 .volumes 
of water.

Internal standard solution; A 0.016 per cent w/v solution of 
ergometrine maleate in the solvent mixture.

2260

300 ml of the solvent mixture, with the aidtf 
10 minutes and dilute to 500.0 ml with the solves

Ip2022

Test solution. Disperse a quantity of intact tablets containin 
10 mg of Ergotamine Tartrate in 50.0 ml of internal standard 
solution, add 
ultrasound for 
mixture, filter.

Reference solution. A 0.02 per cent w/v solution of ergota^ 
tartrateIPRS in the solvent mixture. To 5.0 ml ofthe solution 
add 5.0 ml of internal standard solution and dilute to 50 0 m] 
with the solvent mixture.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 45 volumes of 0.01 A/ 

monobasic potassium phosphate and 55 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

The relative retention time with respect to ergotamine tartrate 
for ergometrine maleate is about0.7.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to ergometrine maleate and 
ergotamine tartrate is not less than 3.0, the column efficiency 
is not less than 3000 theoretical plates the tailing factor is not 
more than 2.0 per cent and the relative standard deviation for 
replicate injections is not more than 2.0 per cent for ergotamine 
tartrate.

Inject the reference solution and the test solution.

Calculate the content of (C33H35N2O)2,C4H6O6 in the tablets.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Erlotinib Hydrochloride

Erlotinib Hydrochloride is N-(3-ethynylphenyl)-.
6,7“bis(2-methoxyethoxy)-4-quinazolinamine hydrochloride.

Erlotinib Hydrochloride contains not less than 98.0 Perce^ 
and not more than 102.0 per cent of C22H23N3O4. HC1, calculi 

on anhydrous basis.
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Category- Anticancer.

pescription. An off-white to pale yellowpowder.

Identification
petermine:by infrared absorption, spectrophotometry (2.4.6). 

Compare.the .spectrum with that obtained with erlotinib 
jffdrochlorifr IPRS or with the reference spectrum of erlotinib 
hydrochloride.

3 In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). '

XOTE—Use freshly prepared solutions.

Solvent mixture. 40 volumes of mobile phase Aand 60 volumes 
ofmobile phase B.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution. A 0.00025 per cent w/v solution of 
erlotinib hydrochloride IPRS in the solvent mixture.

Chromatographic system ■
- a stainless steel column 10 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3 pm),
- column temperature: 50°,
- mobile phase: A. 0.02 M sodium dihydrogen phosphate 

in 0.1 per cent v/v triethylamine, adjusted to pH 3.0 
with drthophosphoric acid;

A-i'. .. B. acetonitrile,'
- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 248.nm,
- injection volume: 10 pl.

Time . Mobile phase A Mobile phase B 
(inmin.) . (per cent v/v). (per cent v/v)

0 ; 85 . . 15
2 . 85 ■ . 15

20 75 25
25 40 60
30 40 60

30.1 85 15
35 85 15

Tk ,
e retention time of the principal peak is about 19 minutes. 

Inject the reference solution. The test is not valid unless the 
the column efficiency is not less than 2000 theoretical plates 
and the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with thetest solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(1.0 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.2 g.

Assay. Determine by liquid chromatography (2.4.14).

NOTE—Use freshly prepared solutions.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. Dilute 10.0 ml of the’solution to 100.0 ml 
with the solvent.mixture.

Reference solution.. A 0.005 per cent w/v solution of erlotinib 
hydrochloride IPRS in the solvent mixture.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C22H23N3O4.HC1.

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°.

Erlotinib Tablets
Erlotinib Hydrochloride Tablets

Erlotinib Tablets contains not less than 90.0 per cent and not 
more than 110.0 per cent of the' stated amount of erlotinib, 
C22H23N3O4

Usual strengths. 25mg; 100 mg; 150 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution.
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Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 1000 ml of 1 per cent w/v of sodium lauryl sulphate 
inO.lM hydrochloric acid,
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Dilute the filtrate if necessary, with the mobile 
phase.
Reference solution. Dissolve a quantity of erlotinib 
hydrochloride IPRS in sufficient amount of methanol and 
dilute with the dissolution medium to obtain a 0.016 per cent 
w/v solution. Dilute 2.0 ml of the solution to 100.0 ml with the 
mobile phase.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (3 pm),

- column temperature: 50°,
- mobile phase: a mixture of 60 volumes of a solution 

containing 0.02 Msodium dihydrogen orthophosphate 
in 0.1 per cent v/v triethylamine, adjusted to pH 3.0 
with- orthophosphoric acid and 40 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 248 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of erlotinib, C22H23N3O4.

Q. Not less than 75 per cent of the stated amount of 
C22H23N3O4.
Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 40 volumes of mobile phase A and 60 volumes 
of mobile phase B.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg of Erlotinib with 30 ml of solvent 
mixture with the aid of ultrasound for 20 minutes and dilute to 
100.0 ml with the solvent mixture.

Reference solution. A. 0.00055 per cent w/v of erlotinib 
hydrochloride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3 pm),
- column temperature: 50°,
- mobile phase: A. 0.02- M sodium dihydrogen 

orthophosphate in 0.1 per cent v/v triethylamine, 
adjusted to pH 3.0 with orthophosphoric acid,

’P2022

B. acetonitrile, 
- a gradient programme using the conditions given belo 

— flow rate: 1 ml per minute, ’
- spectrophotometer set at 248 nm, 
- injection volume: 5 pl.

Time Mobile phase A Mobile phase B
(inmin.) (per cent v/v) (per cent v/v)
' 0 85 15

2 85 15
20 -75 25
25 40 60
45 40 60

45.1 85 15
55 85 15

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates the 
tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent):

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 40 volumes of mobile phase A and 60 volumes 
of mobile phase B.

Test solution. Disperse a quantity, of the powdered tablets 
containing 50 mg of erlotinib in 30 ml of the solvent mixture 
with the aid of ultrasound for 20 minutes and dilute to 100.0 ml 
with the solvent mixture, filter. Dilute 10.0 ml of the solution to 
50.0 ml with the solvent mixture.
Reference solution. A 0.01 per cent w/v solution of erlotinib 
hydrochloride IPRS in the solvent mixture.
Use chromatographic system us described under Related 
substances, using the following gradient programme.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 85 15

2 85 15

20 75. 25

25 40 60

30 .40 60

30.1 85 15

■ 35 ■ 85 - ' .. 15
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■ ct the reference solution. The test is not valid unless the 
। efficiency is not less than 2000 theoretical plates, the 
■ma factor is not more'than 2.0 and the relative standard 

Ration for replicate injections is not more than2.0 per cent. 

Injectttie reference solution and the test solution.

Calculate the content of C22H23N3O4 in the tablets.

Storage* Store at a temperature not exceeding 30°.

^belling- The label states the strength in terms of the 
equivalent amount of erlotinib.

Erythromycin

C37H67NO13 Mol. Wt. 733.9

Erythromycin is a mixture of macrolide antibiotics consisting 
largely of erythromycin A, (3R,4S,5S,6R,7 R,9R,112?, 
122?, 135,142?)-4- [(2,6- dideoxy-3-C-methyl-3-O-methyl-a-L- 
nf>o-hexopyranosyl)oxy] -14-ethyl-7,12,13- trihydroxy- 
3,5,7,9,1 1,13-hexamethyl-6-[(3,4,6-trideoxy-3-dimethylammo-f}- 
D-xy/o-hexopyranosyl)-oxy] oxacyclotetradecane-2,10-dione, 
it is produced by the growth of certain strains of Streptomyces 
wythreus. , . < .

Erythromycin has a potency not less than 920 Units per mg, 
calculated on the anhydrous basis.

Category. Antibacterial. :

description. Colourless or slightly yellow crystals or a white 
or slightly yellow powder; slightly hygroscopic.

^entification

may be omitted if tests B, C andD are carried out. Tests 
atl“D may be omitted if tests A and C are carried out..

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with erythromycin 
IPRS or with the reference spectrum of erythromycin.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. The upper layer obtained by shaking together 
45 volumes of ethyl, acetate, 40 volumes of a 15 per cent w/v 
solution of ammonium acetate previously adjusted to pH 9.6 
with 10 Mammonia and 20 volumes oi2-propanol and allowing 
to separate.

Test solution. Dissolve 0.1 g of the substance under 
examination in 100 ml of methanol.

Reference solution (a). A 0.1 per cent w/v solution of 
erythromycin IPRS in methanol.

Reference solution (b). A 0.2 per cent w/v solution of 
spiramycin IPRS in methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air, spray with ethanolic anisaldehyde 
solution, heat at 110° for 5 minutes and allow to cool. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a) and is different in position and 
colour from the spots in the chromatogram obtained with 
reference solution (b).

C. To about 5 mg add 5 ml of a 0.02 per cent w/v solution of 
xanthydrol in a mixture of 1 volume of hydrochloric acid and 
99 volumes of 5 M acetic acid and heat on a water-bath; a red 
colour is produced.

D. Dissolve about 10 mg in 5 ml of 7 M hydrochloric acid 
and allow to stand for about 20 minutes; a yellow colour 
develops.

Tests

pH (2.4.24). 8.0 to 10.5, determined in a 0.066 per cent w/v 
solution in carbon dioxide-free water.

Specific optical rotation (2.4.22). -78.0° to -71.0°, determined 
in a 2.0 per cent w/v solution in ethanol. Measure the optical 
rotation at least 30 minutes after preparing the solution.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silanised silica gel H.

Mobile phase. A mixture of 75 volumes of methanol and 
45 volumes of a 5 per cent w/v solution of ammonium acetate.

Test solution. Dissolve 0.2 g of the substance under 
examination in 100 ml of methanol.

Reference solution (a). A 0.2 per cent w/v solution of 
erythromycin IPRS in methanol.
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Reference solution (b)..A 0.01 per cent w/v solution of 
erythromycin IPRS in methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air, spray with ethanolic anisaldehyde 
solution, heat at 110° for 5 minutes, and allow to cool. Any 
secondary spot with an Rf value lower than that of the principal 
spot in the chromatogram obtained with the test solution is 
not more intense than the principal spot in the chromatogram 
obtained with reference solution (b).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 6.5 per cent, determined on 
0.2 g using a 10 per cent w/v solution of imidazole, in 
anhydrous methanol as the solvent.

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10), using a solution prepared by dissolving 
about 25 mg, accurately weighed, in 10 ml of methanol and 
adding sufficient sterile phosphate buffer pH 8.0 to produce 
100.0 ml. Express the results as units per mg.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Erythromycin Gastro-resistant Tablets
Erythromycin Tablets

Erythromycin Gastro-resistant Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of erythromycin, C37H67NOi3. They are made gastro- 
resistant by enteric-coating or by other means.

Usual strength. 250 mg.

Identification

A. Shake a quantity of the powdered tablets containing about 
0.1 g of Erythromycin with 5 ml of chloroform, decolorise if 
necessary, with decolorising charcoal-, filter.and evaporate 
the filtrate to dryness. The residue after drying at a pressure 
not exceeding 0.7 kPa complies with the following test

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with erythromycin 
IPRS or with the reference spectrum of erythromycin.

B. Dissolve a quantity of the powdered tablets containing 
about 3 mg of Erythromycin as completely as possible in 2 ml 
of acetone and add 2 ml of hydrochloric acid", an orange 
colour is produced which changes to red and then to deep 
purplish red. Add 2 ml of chloroform and shake; the chloroform 
layer becomes purple.

IP 2022

Tests ■

Other tests; Comply with the tests stated under Tablets.

Assay. Determine by the microbiological assay of antibiotics 
Method A (2.2.10) on a solution prepared in .the following 
manner.

Weigh and powder 20 tablets. Disperse a quantity of the 
powder containing 0.25 g of Erythromycin and triturate with 
25 ml of methanol and. add sufficient sterile phosphate buffer 
pH 8.0 to produce 100.0 mfr Calculate the content of 
erythromycin in the tablets, taking each 1000 Units found to 
be equivalent to 1 mg of erythromycin.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Erythromycin Stearate

C37H67NO13,C18H36O2;• ■ ■ ' ’ Mol. Wt. 10184

Erythromycin Stearate is a mixture of the stearate of 
Erythromycin with an excess of stearic acid.

Erythromycin Stearate has a potency not less.than 600 Units 
of erythromycin per mg, calculated on anhydrous basis.

Category. Antibacterial.

Description. Colourless or slightly yellow crystals or a white 
or slightly yellow, crystalline powder. -

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.
Mobile phase. The upper layer of a mixture of 45 volumes of 
ethyl acetate, 40 volumes of a 15 per cent w/v solution o
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an1fnonium acetate, previously adjusted to pH 9.6 with 9 M 
ammonia, and 20 volumes of 2-propanol. .

Jest solution. Dissolve 0.28 g of the substance under 
examination in 100 ml of methanol.

Reference solution (a). A 0.2 per cent w/v solution.of 
erythromycin IPRS in methanol.

Reference solution (b). A 0.1 per cent w/v solution of stearic 
acid in methanol.

Applyt0 plai-e $ p-1 of each solution. After development, 
dry the plate in air, spray with a solution containing 0.02 per 
cent w/v of 2,7-dichlorofluorescein and 0.01 per cent w/v of 
rhodamine, B in ethanol (95per cent), allow the-plate to stand 
fora few seconds in the vapour above a water-bath and examine 
under ultraviolet light at 365 nm. The chromatogram obtained 
with the test solution exhibits two spots, one of which 
corresponds in position to the principal spot in the 
chromatogram obtained with reference solution (a) and the 
other to the principal spot in the chromatogram obtained with 
reference solution (b). Spray the plate with ethanolic 
anisaldehyde solution, heat at 110° for 5 minutes and examine 
in daylight. The coloured spot in the- chromatogram obtained 
with the test solution corresponds to the principal spot in the 
chromatogram obtained with reference solution (a).

B. To about 5 mg add 5 ml of a 0.02 per cent w/v solution of 
xanthydrol in a mixture of 1 volume of hydrochloric acid and 
99 volumes of 5 M acetic acid and heat on a water-bath; a red 
colour is-produced.

C. Dissolve about 10 mg in 5 ml of 7 Mhydrochloric acid and 
allow to stand for about 20 minutes; a yellow colour develops.

Tests
pH (2.4.24). 7.0 to 10.5, determined in a .1.0 per cent w/v 
suspension.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silanised silica gel H.

Mobile phase. A mixture of 100 volumes of methanol and 60 
volumes of a 15 per cent w/v solution of ammonium acetate, 

lest solution. Dissolve 0.28 g of the substance under 
examination in 100 ml of methanol. .

Reference solution (a). A 0.2 per cent w/v solution 
erythromycin IPRS in methanol.

Reference solution (b). A 0.01 per cent w/v solution of 
erythromycin IPRS in methanol.

APply to the plate 10 pl of each solution. After development, 
dry the plate in air, spray with ethanolic anisaldehyde 
solution, heat at 110° for 5 minutes and allow to cool. Any 
sPot with an Rf value lower than that of the principal spot in 
the chromatogram obtained with the test solution is not more 

intense than the corresponding spot in the chromatogram 
obtained with reference solution (a) and any spot with an 
Ri- value higher than that of the principal spot is not more 
intense than the principal spot in the chromatogram obtained 
with reference solution (b).

Erythromycin stearate. Not less than 84.0 per cent of 
CsvHsvNO^CtgHsgCb, calculated on the anhydrous basis and 
determined by the following method. Weigh accurately about 
0.5 g and dissolve in 30 ml of chloroform. If the solution is 
opalescent, filter and shake the residue with three quantities, 
each of 25 ml, of chloroform. Filter, if necessary, and wash the 
filter with chloroform. Evaporate the combined filtrate and 
washings on a water-bath to about 30 ml, add 50 ml of 
anhydrous glacial acetic acid. Titrate with 0.1 Mperchloric 
acid, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.1018 g of 
CjvHsyNOujCigHagCb.

Free stearic acid. Not more than 14.0 per cent of C]8H36O2, 
calculated on the anhydrous basis and determined.by the 
following method. Weigh accurately about 0.4 g and dissolve 
in 50 ml of methanol. Titrate with 0.1 M sodium hydroxide, 
determining the end-point potentiometrically (2.4.25). Calculate 
the volume of 0.1Msodium hydroxide required for each g of 
the substance and subtract the volume of 0.1 Mperchloric 
acid required for .each g of the substance in the test for 
Erythromycin stearate.

1 ml of the difference is equivalent to 0.02845 g of C1SH36O2.

Erythromycin stearate and free stearic acid. 98.0 to 103.0 per 
cent, calculated by adding together the percentages'of 
erythromycin stearate and free stearic acid determined as 
described above.

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Water (2.3.43). Not more than 4.0 per cent, determined on 
0.3 g using a 10 per cent w/v solution of imidazole in 
anhydrous methanol as the solvent.

Assay. Determine by the microbiological assay of antibiotics, 
Method A (2.2.10) using a solution prepared by dissolving 
about 50 mg accurately weighed in sufficient methanol to 
produce 100.0 ml. Express the results as units per mg.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Erythromycin Stearate Tablets
Erythromycin Stearate Tablets contain not less than 90.0 per 
cent and not more than 115.0 per cent of the stated amount of 
erythromycin, C37H67NO13.
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Usual strengths. The equivalent of 125 mg; 250 mg of 
erythromycin. .

Identification

A. To a quantity of the powdered tablets containing 0.1 g of 
erythromycin add 10 ml of water and shake well. Decant the 
supernatant liquid and discard. Extract the residue by shaking 
with 10 ml of methanol, filter the extract and evaporate to 
dryness. The;residue after drying at a pressure not exceeding 
0.7 kPa complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with erythromycin 
stearate IPRS or with the reference spectrum of erythromycin 
stearate.

B. Dissolve a quantity of the powdered tablets containing 
3 mg of erythromycin as completely as possible in 2 ml of 
acetone and add 2 ml of hydrochloric acid', an orange colour 
is produced which changes to red and then to deep purplish 
red. Add 2 ml of chloroform and shake; the chloroform layer 
becomes purple.

C. Extract a quantity ofthe powdered tablets containing 50 mg 
of erythromycin with 10 ml of chloroform, filter and evaporate 
to dryness. Heat 0.1 g of the residue gently with 5 ml of 2 M 
hydrochloric acid and 10 ml of water until the solution boils; 
oily globules rise to the surface. Cool, remove the fatty layer, 
heat it with 3 ml of 0.1Msodium hydroxide and allow to cool; 
the solution sets to a gel. Add 10 ml of hot water and shake; 
the solution froths. To 1 ml add a 10 per cent w/v solution of 
calcium chloride; a granular precipitate is produced which is 
insoluble in hydrochloric acid.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 2.72 per cent w/v solution of sodium acetate, 
adjusted to pH 5.0 with glacial acetic acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of medium and filter. To 5 ml of 
the filtrate, add 40 ml of glacial acetic acid and 10 ml of a 
0.5 per cent w/v solution of 4- dimethylaminobenzaldehyde 
in glacial acetic acid and dilute to 100 ml with a mixture of 35 
volumes of glacial acetic acid and 70 volumes of hydrochloric 
acid. Allow to stand for 15 minutes and measure the 
absorbance of the resulting solution at the maximum at 485 nm 
(2.4.7). Calculate the content of C-IN/NOh in the medium from 
the absorbance obtained from a solution of known 
concentration of erythromycin stearate IPRS prepared in the 
same manner.

Q. Not less than 70 per cent of the stated amount of 
C37I167NO13.

Other tests. Comply with the tests stated under Tablets

Assay. Determine by the microbiological assay of antibiotics 
Method A (2.2.10) on a solution prepared in the follow’ ’ 
manner.

Weigh and powder 20 tablets. Disperse a quantity of 
powder containing 25 mg of erythromycin and dissolve 
completely as possible in sufficient methanol to produce 1 oq q 
ml. Calculate the content of erythromycin in the tablets, taking 
each 1000 Units found to be equivalent to 1 mg Of 
erythromycin.

Storage. Store protected from light.

Labelling. The label states the strength in’terms ofthe 
equivalent amount of erythromycin.

Escitalopram Oxalate

COOH
’ COOH 

3

C20H21FN2O,C2H2O4 Mol. Wt. 414.4

Escitalopram Oxalate is (5)-l-[3-(dimethylamino)propyl]- 
1 -(4-fluorophenyl)-1,3-dihydro-5-isobenzofurancarbonitrile 
oxalate.

Escitalopram Oxalate contains not less than 98.0 per cent and 
not more than 102.0 per cent of C20H2iFN2O.C2H2O4, calculated 
on the anhydrous basis.

Category. Antidepressant.

Description. A white to slightly yellow powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with escitalopram 
oxalate IPRS or with the reference spectrum of escitalopram 
oxalate.

Tests
Specific optical rotation (2.4.22). +10.0° to +13.0°, determine 

in 1.0 per cent w/v solution in the methanol.
Enantiomeric Purity . Not more than 2.0 per cent of R- isomer-

Determine by liquid chromatography (2.4.14).
Test solution. Dissolve 25 mg of the substance under 

examination in 100.0 ml of the mobile phase.
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. rence solution. Dissolve 25 mg of citalopram 
* drombromide IPRS in 2.5 ml of methanol and dilute to 

0 ml with the mobile phase.

Chrornato^ral)’1^c system
a stainless steel column 25 cm x 4.6 mm, packed with 
OD-H (5 pm) (Such as Chirelcel),
column temperature: 30°,

- mobile phase: amixtureof90 volumes ofn-hexane, 10 
volumes of ethanol and 0.4 volume of trifluoroacetic 
acid,

- flow rate: 1 ml per minute,
_ spectrophotometer set at 240 nm, 

injection volume: 20 al.

Inject the reference solution. The test is not valid unless the 
resoluiton between the peaks due to 5-isomer and //-isomer is 
not less than L5. The relative retention time with reference to 
S-isomer for R-isomer is about 1.2.

Inject the reference solution and the test solution.

Calculate the content of R- isomer.

Related substances. Determine by liquid chromatography 
(2.4.14).

yOTE— Prepare the solutions immediately before use.

Test solution. Dissolve about 50 mg of the substance under 
examination in 50.0 ml ofthe mobile phase.

Reference solution (a). A 0.0005 per cent w/v solution of 
escitalopram oxalate IPRS in the mobile phase.

Reference solution (b). A 0.01 per cent w/v solution of oxalic 
acid in the mobile phase.

Use chromatographic system as described under Assay.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not ihore 
than 2.0. . ..

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with test solution the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) 
(0-5 per cent), the sum of the area of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference, solution (a) 
(1-0 per cent). Ignore the peak due to oxalic acid.

Heavy metals (2,3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 1.0 per cent, determined on 
0-1 g.

Assay. Determine by liquid chromatography (2,4.14):

Test solution. Dissolve 50 mg of the substance under 
examination in 100.0 ml of the mobile phase. Dilute 5.0 ml of 
the solution to 50.0 ml with the mobile phase.

Reference solution. A 0.005 per cent w/v solution of 
escitalopram oxalate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Waters-Xterra),

- column temperature: 40°,
- mobilephase: a mixture of50 volumes of buffer solution 

prepared by dissolving 4.45 g of disodium hydrogen 
phosphate dihydrate in 1000 ml of 0.1 per cent 
triethylamine, adj usted to pH 8.5 with orthophosphoric 
acid and 50 volumes of methanol,

- flow rate: 1ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C20H21FN2O.C2H2O4.

Storage Store protected from moisture.

Escitalopram Tablets
Escitalopram Oxalate Tablets

Escitalopram Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
escitalopram, QJ LTN/O.

Usual strengths. 5 mg; 10 mg; 20 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time, 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter.
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Determine by liquid chromatography (2.4.14), as described 
under Assay using the following solutions.

Test solution. The filtrate obtained as given above, diluted if 
necessary with the dissolution medium.

Reference solution. A solution of escitalopram oxalate IPRS 
containing about 0.00055 per cent w/v of escitalopram in the 
dissolution medium.

Q. Not less than 70 per cent of the stated amount of 
C20H21FN2O.

Uniformity of content. Complies with the test stated under 
tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay using the following solution as the test solution.

Test solution. Disperse 1 tablet in the mobile phase, sonicate 
and dilute, if necessary to obtain a solution containing 
0.001 per cent w/v of escitalopram in the mobile phase.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 25 mg of Escitalopram with 30 ml of 
mobile phase, sonicate to dissolve and dilute to 50.0 ml with 
the mobile phase. Further dilute to obtain a 0.001 per cent 
w/v solution of escitalopram.

Reference solution. A solution of escitalopram oxalate IPRS 
containing about 0.001 per cent w/v of escitalopram in the 
mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 45 volumes of buffer solution 

prepared by dissolving 3.7 g of .disodium hydrogen 
phosphate dihydrate in 1000 ml of water, adjusted to 
pH 7.0 with orthophosphoric acid, 27.5 volumes of 
methanol and 27.5 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 226, nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C20H2iFN2O in the tablets.

Labelling. The label states the strength in terms of the 
equivalent amount of Escitalopram.

IP-2022

Escitalopram Oxalate and Clonazepam 
Tablets
Escitalopram and Clonazepam Tablets.,

Escitalopram Oxalate and Clonazepam Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of escitalopram, C20H2iFN2O and clonazepam 
CisHkjCINjOj.
Usual strength. Escitalopram Oxalate equivalent to 
Escitalopram, 10 mg and Clonazepam, 0.25 mg.

Identification

In the Assay, the principal peaks in.the chromatogram obtained 
with the test solution corresponds to the peaks in the 
chromatogram obtained with the reference solution (b).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of Water,
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter, rejecting 
first few ml of the filtrate.

Determine by liquid chromatography (2.4.14).

test solution. The filtrate obtained as given above, diluted 
suitably if necessary, with the dissolution medium.

Reference solution. Dissolve an accurately weighed quantity 
of escitalopram oxalate IPRS and clonazepam IPRSin 5.0 ml 
methanol and dilute with the dissolution medium to obtain a 
solution having a known concentration similar to the expected 
concentration of the: test solution.

Use chromatographic system as described under Assay with 
the following modification.,

- spectrophotometer set at 210 nm, .
- injection volume: lOO pl.

Inject the reference solution arid the test solution.

Calculate the contents of C2oH21FN20.and C^H^ClNsOj.
Q. Not less than 70.0 per cent of the stated amounts of 
C20H2i FN2O and C j 0CIN3O3.
Related substances. Determine by liquid chromatography 
(2.4.14).
Use chromatographic system, solvent mixture and test 
solution as described under Assay.
Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of areas of all the secondary 
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eaks is not more t^ian 2-0 Per cent, calculated by area 
normalisatton-

jjjjjfoj-nrity of content. Complies with the test stated under 
Tablets. . •
Determine by liquid chromatography (2.4.14).

Test soltdion. Disperse one tablet with 20 ml of solvent mixture 
fof 30 minutes, add sufficient solvent mixture to produce 25.0 
ml, mix and filter.

Use chromatographic system, reference solution (b) and 
solvent mixture as described under Assay.

Inject reference solution (b) and the test solution.

Calculate the contents of C20H2iFN2O and Ci5Hi0C1N3O3 in the 
tablets.
Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 400 volumes of water, 300 volumes of 
methanol and 300 volumes of acetonitrile.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing about 40 mg of Escitalopram with 
50 ml of solvent mixture, ultrasound for 20 minutes, add 
sufficient solvent mixture to produce 100.0 ml, mix and filter.

Reference solution (a). Dissolve 10 mg of clonazepam IPRS 
in 50.0 ml of solvent mixture, ultrasound to dissolve and add 
sufficient solvent mixture to produce 100.0 ml.

Reference solution (b). Dissolve 25.7 mg of escitalopram 
oxalate IPRS in 40.0 ml of solvent mixture, add 5.0 ml reference 
solution (a) ultrasound and add sufficient solvent mixture to 
produce 50.0 ml.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane chemically bonded to porous silica (5 pm) 
(Such as Hypersil BDS),

- mobile phase: a mixture of 550 volumes of a buffer 
solution prepared by dissolving 6.8 g of Potassium 
dihydrogen orthopsosphate and 8.7 g of dipotassium 
hydrogen orthophosphate in 1000 nil of water, add 3 ml 
of triethylamine and adjusted to pH 6 with ortho- 
phosphoric acid, 315 volumes of methanol, and 
135 volumes of acetonitrile,

~ flow rate: 1.2 ml per minute,
~ spectrophotometer set at 254 nm,
~ injection volume: 20 pl.

The retention time of peaks due to escitalopram is about 
10 minutes and clonazepam is about 14 minutes.

hject reference solution (b). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates for 
escttalopram peak, tailing factor is not more than 2.5 and the 

relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the contents of C20H21FN2O and Ci5Hi0C1N3O3 in the 
tablets.

Storage. Store protected from moisture, at the temperature 
not exceed 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of escitalopram and the quantity 
of clonazepam.

Eslicarbazepine Acetate

o 
bcH3

Q

O^NH2

C17H16N2O3 Mol Wt 296.3

Eslicarbazepine Acetate is (5)-10-Acetoxy- 10.11-dihydro- 
5H-dibenz[b, f] azepine- 5-carboxamide.

Eslicarbazepine Acetate contains not less than 98.0 per cent 
and not more than 102.0 per cent of Ci7H16N2O3, calculated on 
the anhydrous basis.

Category. Antiepileptic

Description. Awhite powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with eslicarbazepine 
acetate IPRS or with the reference spectrum of eslicarbazepine 
acetate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 50 volumes of water and 50 volumes of 
methanol.
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Test solution. Dissolve about 25 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Reference solution. A 0.0005 per cent w/v solution of 
eslicarbazepine acetate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes of a buffer 

solution prepared by dissolving 1.36 g of potassium 
dihydrogen orthophosphate in 1000 ml of -water, 
adjusted to pH 2.5 with orthophosphoric acid , acid 
and 30 volumes of a mixture of 60 volumes of
acetonitrile and 40 volumes of methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, tailing 
factor is not more than 2.0.

Inject the test solution. The area of any secondary peak is not 
more than 0.3 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalisation.

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
1-Og. • ' . .

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of water and 50 volumes of 
methanol.

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 5.0 ml of the solution to 50.0ml with 
the solvent mixture.

Reference solution. A 0.005 per cent w/v. solution of 
eslicarbazepine acetate IPRS in the solvent mixture,

Chromatographic, system
— a stainless steel column 25cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes of a buffer 

solution prepared by dissolving 1.36 g of potassium 
dihydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 2.5 with orthophbsphoric acid, acid 
and 30volumes of a mixture of 60 volumes of 
acetonitrile and 40 volumes of methanol,

- flow rate: 1.5 ml per minute,

- spectrophotometer set at 230 nm, 
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, tailin 
factor is not more than 2.0,and the relative standard cleviatio^ 
for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci7Hi6N2O3 .
Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Eslicarbazepine Tablets
Eslicarbazepine Acetate Tablets

Eslicarbazepine Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
eslicarbazepine acetate, Ci7Hi6N3O3.

Usual strengths. 200 mg; 400 mg; 600 mg; 800 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.5 per cent w/v solution of sodium lauryl 
sulphate in water,
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).
Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve 44 mg of eslicarbazepine acetate 
IPRS in 10 ml of methanol with the aid of ultrasound and 
dilute to 100.0 ml with the dissolution medium. Dilute 5.0 ml of 
the solution to 50.0 ml with the dissolution medium.

Chromatographic system . . ■
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 1.3 6g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 2.5 
with orthophosphoric acid, 50 volumes of a mixture o 
60 volumes of acetonitrile and 40 volumes of methano, 
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flow rate: 1 ml per minute, 
spectrophotometer set at 230 nm, 
injection volume: 20 pl.

Inject the reference solution and the test solution. 

Calculate the content of C!7Hi6N2O3 in the medium.

q Not less than 70 per cent of the.stated amount of 
C!7Hl6N2O3.
Related substances. Determine by liquid chromatography 
(2.4.14),
Solvent mixture. Equal volumes of buffer solution and 
methanol.
Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 100 mg of Eslicarbazepine 
Acetate in 120 ml of the solvent mixture with the aid of 
ultrasound for 25 minutes with intermittent shaking and dilute 
to 200.0 ml with the solvent mixture and filter.

Reference-solution. A 0.00025 per cent w/v solution of 
eslicarbazepine acetate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobilephase: amixtureof70 volumes of buffer solution 

prepared by dissolving 1.36 g ofpotassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 2.5 
with orthophosphoric acid and 30 volumes of a mixture 
of 60 volumes of acetonitrile and 40 volumes of 
methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0..

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
ofany secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of areas of all the secondary peaks 

not more than 4 times the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
°f the principal peak in the chromatogram obtained with the 
reference solution (0.05 per cent).

Other tests. Comply with the tests stated under Tablets, 

^say. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of buffer solution and 
Methanol.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 100 mg of Eslicarbazepine Acetate in 
120 ml of the solvent mixture with the aid of ultrasound for 25 
minutes with intermittent shaking and dilute to 200.0 ml with 
the solvent mixture, filter. Dilute 5.0 ml of the solution to 50.0 
ml with the solvent mixture;

Reference solution. A 0.005 per cent w/v solution of 
eslicarbazepine acetate IPRS in the solvent mixture.

Use chromatographic system as described under Related 
substances with the following modification.

- a mixture of 50 volumes of buffer solution prepared by 
dissolving 1.36 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 2.5 
with orthophosphoric acid, 50 volumes of a mixture of 
60 volumes of aceton itrile and 40 volumes of methanol,

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C)7Hi6N2O3 in tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Esmolol Hydrochloride

CusH^NCMHCl Mol. Wt. 331.8

Esmolol Hydrochloride is Methyl (7?tS')-3-[4-(2-hydroxy-3 - 
isopropylaminopropoxy)phenyl]propanoate hydrochloride.

Esmolol Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of Ci6H25NO4,HCl, calculated 
on the anhydrous basis.

Category. Antihypertensive,

Description. A white to off white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with esmolol 
hydrochloride IPRS or with the reference spectrum of esmolol 
hydrochloride.
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B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a).

Tests

pH (2.4.24). 3.0 to 5.0, determined in 25.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 100 mg of the substance under 
examination in -water and dilute to 100.0 ml with water.

Reference solution (a). A 0.001' per cent w/v solution of 
esmolol hydrochloride IPRS in water.

Reference solution (b). A0.1 per cent w/v solution of esmolol 
hydrochloride IPRS in 1 M hydrochloric acid. Allow the 
contents to stand for at least 30 minutes. (NOTE— This results, 
in. the partial degradation of the esmolol resulting in the 
production ofesmololfree acid). Dilute 1.0 ml of the solution 
to 5.0 ml with water.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (1 ()u.m),
- mobile phase: A. methanol, .

B. a mixture of 65 volumes of buffer 
solution prepared by dissolving 3.0 g of potassium 
dihydrogen phosphate in 650 ml of water, 15 volumes 
of acetonitrile and 20 volumes of methanol,

- a gradient programme using the conditions given below, 
- flow rate: 2 ml per minute,
- spectrophotometer set at 222 nm,
~ injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent w/v) (per cent w/v)

0 0 100

20 0 100
25 25 75

35 25 75
36 0 100

40 0 100

l3-{4-[2-hydroxy-3-(isopropylamino)propoxyJphenyl}propanoic acid;

Name Relative 
retention time

Esmolol free acid1 . ■ - . 0.43

Esmolol dimer2 6.5

Esmolol isopropylamide analog3 (if present) 0.65 /
N-ethyl esmolol4 0.84
Esmolol 1.0 ’

2methyl 3-{4-[2-hydroxy-3-(3-{4-[2-hydroxy-3-(isopropy|arT)j 
propoxy]phenyl} -iV-isopropyipropaaaniLdo)propoxy]nh 
propanoate, 3 ’ 
33-{4-[2-Hydroxy-3-(isopropylamino)propoxy]phenyH 
isopropylpropionamide, 

4methyl 3-{4-[3-(ethylamino)-2-hydroxypropoxy]phenyl}propi

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to esmolol free acid and 
esmolol is not less than 4.0 and the tailing factor is not more 
than 2.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to esmolol free acid is not more than 0 4 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.4 per cent), the area of 
any peak corresponding to esmolol dimer is not more than 0.5 
times' the area of the principal peak in the chromatogram 
obtained with reference'solution (a) (0.5 per cent), the area of 
any peak corresponding to esmolol isopropylamide analog is 
not more than 0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.25 per 
cent), the area of any peak corresponding to N-ethyl esmolol 
is not more than 0.15 times the area ofthe principal peak in the 
chromatogram obtained with reference solution (a) (0.15 per 
cent), the area of any other secondary peak is not more than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the sum 
of areas of all the secondary peaks is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Sulphated ash.(2.3.18). Not more than 0.1 per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm).

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.5 g using Method 1.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 20 mg of the substance under 
examination in water and dilute to 100.0 ml with water.
Reference solution (a). A0.02 per cent w/v solution of esmolol 

hydrochloride IPRS in water.
Reference solution (b). A 0.1 per cent w/v solution of esmolol 
hydrochloride IPRS in / Mhydrochloric acid. Allow to stan 
for 30 minutes. (NOTE— This results in the portio 
degradation of the esmolol resulting in the production 
esmololfree acid). Dilute 1.0 ml ofthe solution to 5.0 ml 

water.
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fhr0matographic-system .
a stainless steel column 30 cm x 3.9 mm, packed with 
octadecylsiUne bonded to porous silica (1.0. pm), 
mobile phase: a mixture of 65 volumes of buffer solution 
prepared by dissolving 3.0 g of potassium dihydrogen 
phosphate in 650 ml of waler, 15 volumes of acetonitrile 
and 20 volumes of methanol.
flow rate: 2 ml per minute, 
spectrophotometer set at 222 nm, 

_ injection volume: 20 pl.

The relative retention time with reference to esmolol for esmolol 
free acid is about 0.41.

Inject reference solution (b). The test is riot valid unless the 
resolution between the peaks due to esmolol free acid.and 
esmolol is not less than 4.0, the tailing factor is not more than 
2 0 and the relative standard deviation for replicate injections 
is not more than 2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content, of C16H25NO4,HC1.

Storage. Store at a temperature not exceeding 30°.

Reference solution. A 0:05 per cent w/v solution of esmolol 
hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 65 volumes of a buffer solution 

prepared by dissolving 3.0 g of monobasic potassium 
dihydrogen phosphate in 650 ml of water, 20 volumes 
of methanol and 15 volumes of acetonitrile,

- flow rate :2 ml per minute,
- spectrophotometer set at 222 nm,
- injection volume: 20 pl.

Inject the reference solution.The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the' 
tailing factor is not more than 2.0 and the relative standard 
deviatiorifor replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CjgH^NO^HCl in the injection.

Storage. Store protected from light at a temperature below
25°. ■ ■ ■ : ■ •••-/•

Esmolol Injection
EsmololHydrochloride Injection

Esmolol Hydrochloride Injection is a sterile solution of Esmolol 
Hydrochloride in Water for Injections;

Esmolol Hydrochloride Injection contains not less than 90.0 
per cent and not more than 110.0 per cent of the stated 
amount of esmolol hydrochloride, Ci6H2SNO4,HCl.

Usual Strength. lOmgperml.

Description. Aclear, almost colourless solution.

Identification
In the Assay,-the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests ■ - . -
PH (2.4.24). 4.5 to 5.5.
Bacterial Endotoxins (2.2.3). Not more than 3.5 Endotoxin 
Units per mg of Esmolol Hydrochloride.
Other tests. Comply with the test stated under Parenteral 
Preparations (Injections). ! ■ - ;

•^say. Determined by liquid Chromatography (2.4.14).;.

solution. Dilute a volume of the injection containing 50 
of Esmolol Hydrochloride to 100.0 ml with the mobile

Phase.

Esomeprazole Magnesium Trihydrate

(Ci7H18N3O3S)2Mg.3H2O , Mol. Wt. 767.2

Esomeprazole Magnesium Trihydrate is 5-methoxy-2-{(/?)- 
[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]sulflnyl}“ 
177-benzirnidazole magnesium trihydrate.

Esomeprazole Magnesium Trihydrate contains not less than 
98.0 per cent arid not more than 102.0 per cent of 
(Ci7H!8N3O3S)2,Mg, calculated on the anhydrous basis.

Category. Antiulcer.

Description. A white to slightly coloured powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with esomeprazole 
magnesium IPRS or with the reference spectrum esomeprazole 
magnesium.
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B.In the Assay, the principal, peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.. .. ,

Tests ■ '
Magnesium. 3.0 per cent to 3.7 per cent, calculated on the 
anhydrous basis and determined in the following manner.

Weigh 1 g of the substance under examination and ignite in a 
silica crucible until no fumes are evolved. Cool and moisten 
the residue with 0.5 ml of sulphuric acid. Evaporate the acid 
until no white fumes are noticed. Heaf the residue at 800° for 
2 hours. Cool the residue to room temperature and dissolve in 
5 ml of dilute.hydrochloric acid with the aid of ultrasound for 
5 minutes. Transfer the residue to a flask, wash .with about 
15 ml of water and transfer the .washing to the flask. Repeat 
the washing four to five times and add the, washings to the 
extract in the flask. Add 5 ml of a mixture of 180 g of ammonium 
chloride and 750 ml of strong ammonia solution and sufficient 
water to produce 1000 ml and 200 mg of eriochrpme black T 
mixture. Titrate with 0.05 M disodium edetate.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0012155 g 
of magnesium.

Specific optical rotation (2.4.22). -155° to -135°, determined 
in a.1.0 per cent w/v solution iomethanol. . .. ..

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. .Disperse about 25 mg of the substance under 
examination and dissolve in 2 5.0 ml of methanol.

Reference solution, (a). A 0.1 .per cent 'w/v solution of 
esomeprazole magnesium IPRS in-methadol. , . ,

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with' 

: ... octylsilane bonded to porous silica (5 um),
, - mobile phase: a; mixture of 3 0 volumes of aceton itrile 

and 70 volumes of a buffer: solution prepared ly 
dissolving 1.2 g of ammonium dihydrogen 
orthophosphate io 1000 ml of wafer adding 5 ml of 
triethylamine and. adjusted to, pH . 7.0' :with 
orthophosphoric acid,

- flow rate: 1 ml per minute, ■ -
- spectrophotometer set at,302 nm,- . ...... .
- injection volume: 10 pl.

Inject reference solution (a), The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor .is not more than 2,0... .......... ,/-x
Inject reference solution (b) and the: test solution. In the 
chromatogram obtained with the test solution, the area of any

secondary peak is not more than 0.5,» times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent), and the sum of the areas of all th* 
secondary peaks is not more 4han the. area of the princip^ 
peak in the chromatogram obtained with reference solutio 
(b) (1.0 per cent). U

Heavy metals (2.3.13). 1.0 g complies with the limit test 
heavy metals, Method B (20 ppm).

Water (2.3.43). 6.0 per cent to 11.0 per cent, determined on 
0.! g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 75 volumes of 0.01 Msodium borate and ^5 
volumes of .acetonitrile.

Test solution: Disperse about 20 mg of the substance under 
examination in 10 ml of methanol and dilute to 100.0 ml with 
the solvent mixture.

Reference solution. Disperse about 20 mg of the esomeprazole 
magnesium IPRS in 10 ml of methanol and dilute to 100,0 ml 
with the solvent mixture.

Use the chromatographic system described under the test for 
Related substances.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is-not more than 2.0 per cent.

Inject the reference solution and the test solution. ' 

Storage. Store protected from moisture.

Esomeprazole Gastro-resistant
Capsules
Esomeprazole Capsules; Esomeprazole Magnesium 
Gastro-resistant Capsules; Esomeprazole Magnesium 
Capsules
Esomeprazole Gastro-resistant Capsules contains not less 
than 90.0 per cent and not more than 110.0 per cent of 
esomeprazole, C17Hi9N3O3S.

Usual strengths. 20 mg; 40 mg.

Identification
Enantiomeric purity (see Tests).

Tests- u-’ ;-
Dissolution (2.5.2).

A. Apparatus No. 2 (Paddle),
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^jurn;90()mlof MZzyr/roc/zZorzcaczri.- 
Speed’andtime. 100 rpm and 2 hours.

the granules from a capsule slightly with a glass rod to 
jake them settle to the bottom. Rotate the paddle at 100 rpm 

” 9 hours, drain the solution slowly without losing any 
fanules. Transfer them quantitatively to a 100-ml volumetric 

flask add 20 ml of 0.1 M sodium hydroxide and mix with the 
aid of ultrasound. Dilute to volume with 0.1 M sodium 
hydroxide, centrifuge about 15 ml for 5 minutes and dilute 
50 ml ofthe clear supernatant liquid to 50.0 ml with the mobile 
phase. Using the resulting solution as the test solution, 
carryout the determination as described under Assay. 
Calculate the content of CnH^NTLS in the supernatant liquid; 
Calculate the percentage of esomeprazole released in the acid 
medium by subtracting the content of C^H^NaO^S in the test 
solution from the total content of esomeprazole determined in 
the Assay.
Complies with the acceptance criteria given under acid stage.

B.ApparatusNo. 2 .(Paddle),
Medium. 900 ml ofphosphate buffer pH. 6.8,
Speed and time. 100 rpm and 45 minutes.

Tap the granules from a capsule slightly with a glass rod to 
make them settle to the bottom. Rotate thepaddle'at 100 rpm 
for 45 minutes and filter the solution. Immediately transfer 
5.0 ml of the solution to a test tube containing 1.0 ml of 
0.1Msodium hydroxide. Prepare the standard solution having 
a known concentration similar to the expected concentration 
and in similar manner.to the test splutiqn. Calculate the content 
of CnHi9N3O3S in the medium. . ..

Q. Not less than 70:per cent of the stated amount of 
Ct7H!9N3O3S.

Related substances. Determine by liquid chromatography 
(2.4.14). '

SOTE — Use freshly prepared solution and protected from 
light.

Solvent mixture. Dissolve 5.24 g of trisodium orthophosphate 
in water, add 110.0 ml of 0.5 M disodium hydrogen 
orthophosphate and make up the volume to 1000.0 ml with 
writer, adjusted to pH 11.0 with. 0.1 M sodium hydroxide 
solution.

buffer solution. Mix 5.2 ml of 1.0 ,M disodium hydrogen 
orthophosphate buffer and 63.0 ml of 0,5 M sodium 
dihydrogen orthophosphate buffer diluted to 1000.0, ml with 
’Wer, adjusted to pH 7.6 with 0.1 M sodium hydroxide 
solution.

7est solution. . Disperse a quantity of mixed contents of 
eaPsules containing 80 mg of esomeprazole, in 20.0 ml 
ethanol, add 40.0 ml solvent mixture and mix with the aid of 
ultrasound for 5 minutes and dilute to 200:0 ml with the water.

ESOMEPRAZOLE GASTRO-RESISTANT CAPSULES

Reference solution. Dissolve 10 mg each of omeprazole IPRS 
and omeprazole sulphone IPRS (omeprazole impurity A) in 
100.0 ml methanol. Dilute 1.0 ml ofthe solution to 100.0 ml in a 
mixture of 1 volume of solvent mixture and 4 volume of water.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porus silica (3 pm),
- mobile phase: A. a mixture of 100 ml of acetonitrile and 

100 ml of buffer solution and diluted to 1000 ml with 
'■ water, -

B. a mixture of.800 mi of acetonitrile and
10 ml of buffer solution and diluted to 1000 ml with 
water,

- a gradient programme using the conditions given below, 
. - flow rate: J ml per minute,
- spectrophotometer set at 302 nm,.
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.). (per cent v/v) (per cent v/v)

: 0 •. . 100, . 0
10 80 20
30 0 100
31 100 0

45- ■ 100 0

The relative retention time with reference to omeprazole for 
omeprazole sulphone is 0.93.

Inject the reference solution. The test is not valid unless 
resolution between the peaks due to omeprazole and 
omeprazole impurity Ais not less than 2.5.

Inject the test solution. In the chromatogram obtained with 
the test solution the area of peak corresponding to omeprazole 
impurity A is not more than 0.5 percent, the area of any other 
secondary peak is not more than 0.5 per cent and the sum of 
areas of all-the secondary peaks is not more than 2.0 per cent, 
calculated by area normalization.

Enantiomeric purity . Determined by liquid chromatography 
(2.4.14).

Solvent mixture. Dissolve 5.24 g of trisodium phosphate in 
water, add 110 ml of 0.5 M disodium hydrogen phosphate 
and make up the volume to 1 OOO.ml with water and adjusted to 
pHll.0.

Test solution. Shake a quantity of the mixed contents of 
20 capsules containing 20 mg of esomeprazole in 120 ml solvent 
mixture, add 40 ml ethanol and mix with the aid of ultrasound 
for 5 minutes and dilute to 200'ini'with the solvent mixture. 
Dilute 1.0 ml of the solution to 10.0 ml in water.

Reference solution. Dissolve 20 mg of omeprazole IPRS in 
120 ml solvent mixture, add 40 ml ethanol and mix with the aid 
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of ultrasound for 5 minutes and dilute to 200 ml with the solvent 
mixture. Dilute 1.0 ml of the solution to 10.0 ml in water. >

Chromatographic system
- ■ a stainless steel column 10 cm x 4.0 mm, packed with 

immobilized alpha 1 acid glycoprotein on special silica 
particles.(5 pm),

- mobile phase: a mixture of 150 ml of acetonitrile and 8 5 
ml of buffer solution.prepared by dissolving 26.6 g of 
disodium hydrogen orthophosphate and 55.2 <2. sodium 
dihydrogen orthophosphate in 1000 ml water, adjusted 
to pH 6.0 and finally diluted to 1000 ml with water,

: - flow rate: 1 ml per minute,
- spectrophotometer set at 302 nm,
- injectionvohime:20pl, .

The elution order of enantiomers is R-enantiomer and then S- 
enantiomer which is esomeprazole peak.

Inject the reference solution and the test solution. The test is 
not valid unless the resolution between the peaks 
corresponding to esomeprazole and enantiomer R is not less 
than 1.0. The ratio of the retention time of esomeprazole peak 
in the reference solution and the test solution should be 
between 0.98 and 1.02.

Other tests. Comply with the tests stated under Capsules.

Assay. Determined by liquid chromatography (2.4; 14).

Solvent mixture. Dissolve 5.24 g of trisodium phosphate, in 
water, add 110 ml of 0.5 M di-sodium hydrogen phosphate 
and make up the volume to 1000 ml with water and adjusted to 
pH 11.0 with 0.1 Msodium hydroxide solution.

Test solution. Weigh and mix the contents, of 20 capsules. 
Disperse a quantity of the mixed content containing about 20 
mg of esomeprazole with 60 ml of the solvent mixture, shake 
for 20 minutes to dissolve the pellets. Add 20 ml of methanol 
and mix with the aid of ultrasound and dilute to 100.0 nil with 
the solvent mixture. Dilute 2.0 ml of the solution to 10.0 ml 
using water, filter. Store the solution protected from light.

Reference solution. Dissolve 10 rngomeprazolelPRSvo. 10 ml 
methanol, add 40 ml solvent mixture and further dilute with 
water to obtain a concentration of0.004 per cent of omeprazole.' 

Chromatographic system
■ - a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porus silica (5 pm),
- mobile phase: a mixture of350 ml of acetonitrile, 500 ml 

of buffer solution .prepared by mixing 10.5 ml 1.0 M 
sodium dihydrogen orthophosphate and 60.0 ml 0.5 M 
disodium hydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 7.3 and.finally diluted to 1000 ml with 
water, ,7

- flow rate: 1 ml per minute,
; - spectrophotometer set at 302 nm, 

- injection volume: 20 pl.

2022

Inject the reference solution. The test is not valid unless th 
relative standard deviation for replicate injection is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C17H19N3O3S in the capsules.

Storage. Store protected from moisture at room temperature

Labelling. The label state the strength in terms of equivalent 
amount of esomeprazole.

Esomeprazole Gastro-resistant Tablets
Esomeprazole Tablets; Esomeprazole Magnesium 
Gastro-resistant Tablets; Esomeprazole Magnesium 
Tablets

Esomeprazole Gastro-resistant Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of esomeprazole, C]7H19N3O3S. They are made gastro- 
resistant by enteric-coating or by other means.

Usual strengths..20 mg; 30 mg; 40 mg.

1 mg of Esomeprazole magnesium trihydrate 
(Cl7HigN3O3S)2.Mg.3H2O: is equivalent to 900.5 pg of 
Esomeprazole (Ci7Hl9N3O3S)2.

Identification

In the Assay the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

NOTE — Perform all the tests in subdued light using low 
actinic glassware.

Dissolution (2.5.2).

A. Apparatus No. 2 (Paddle),
Medium. 1000 ml oiiO.lMhydrochloric acid,-
Speed and time. 75 rpm and 2 hours. . ■

Determine by liquid chromatography (2.4.14).

Test solution. Withdraw the medium completely and disperse 
the intact tablet in suitable amount of methanol to obtain a 
solution containing 0.02 per cent w/v of esomeprazole. 
Centrifuge at about 4000 rpm for 10 minutes. Dilute 5.0 ml of 
the solution to 25.0 nil with the mobile phase.

Reference solution. A 0.02 per cent, w/v solution 0^ 
esomeprazole magnesium IPRS in methanol. Dilute 5.0 ml ot 
the solution to 25.0 ml with thfe mobile phase.

Use chromatographic system as described, under Assay.
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Inject the reference solution and the test solution.

Calculate the content of Ci7H19N3O3S released in the acid 
medium by subtracting the content of C17HigN3O3S in the test 

l.0|yiiori from the total content of esomeprazole C17H19N3O3S 
determined in the Assay.

Complies with the acceptance criteria given under acid stage.

Apparatus No. 2 (Paddle),
Medium. 900 ml ofphosphate buffer pH 6.8, 
Speed and time. 75 rpm and 60 minutes.

Transfer another 6 tablets and run the apparatus for 2 hours in 
0 / M hydrochloric acid. Decant the medium without losing 
the tablets, add phosphate buffer pH 6.8 and run the apparatus 
for 60 minutes. Withdraw a suitable volume of the medium and 
filter.
Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A 0.022 per cent w/v solution of 
esomeprazole magnesium IPRS in methanol. Dilute a suitable 
volume of the solution with the dissolution medium to obtain 
a solution having a known concentration similar to the expected 
concentration of the test solution.

Use chromatographic system as.described under Assay... -

Inject the reference solution and the test solution.

Calculate the content of C i7Hi9N3O3S in the medium:

Q. Not less than 70 per cent of the stated amount, of 
C17H!9N3O3S. ■ ■ '

Other tests. Comply with the tests stated under Tablets.

Assay. Determine.by liquid, chromatography (2.4.14). -

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.24 g of esomeprazole, add about 
150 ml of methanol and mix with the aid of ultrasound for 15 
minutes. Mix and add sufficient methanol to produce 250.0 Identification 
ml. Mix with the aid of ultrasound for a further 5 minutes and
centrifuge. Dilute -5.0 ml of the clear- supernatant liquid to Determine by infrared absorption spectrophotometry (2.4.6).
25.0 ml with the mobile phase. - Compare the spectrum with that, obtained with estradiol

, . .. , hemihydrate IPRS or with the reference spectrum of estradiolMjerence solution. Weigh 0.055 g of esomeprazole 
magnesium IPRS, dissolve in 50 ml of methanol, add sufficient
mobile phase to produce 250.0 mlandmix well... - .
Chromatographic system ' '

~ a stainless steel column 25 cm x 4.6 nim; packed with 
octylsilane bonded to porous silica’(5 pm), -
mobile phase: a mixture of equal volumes of methanol 
and a buffer solution prepared by dissolving 6.8 g.of 
potassium dihydrogen phosphate and about 1 g of 
sodium hydroxide in 1000 ml of water and adjusted to 
pH 7.0 with orthophosphoric acid, ■-

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 300 hm,
- injection volume: 50 pl.:

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation of the replicate injections is not more than 2.0 per 
cent. ,

Calculate the content of CnHj^C^S in the tablets.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of esomeprazole.

Estradiol Hemihydrate

HO

ohh
1-hC

H , 1/2 H2O

CulWV/aHzO MoLWt. 281.4

Estradiol Hemihydrate is Estra-l,3,5(10)-triene-3,17p-diol 
hemihydrate.

Estradiol Hemihydrate contains not less than 97.0 per cent 
and not more than 103.Oper cent ofCi8H24O2, '41LO, calculated 
on the anhydrous basis. ;

Category. Estrogen.

Description, A white or almost white, crystalline powder or 
colourless crystals.

hemihydr ate.

Tests
Specific optical rotation (2,4.22). + 76.0° to+83.0°, determined 
ini ,0 per cent w/v solution in ethanol (95 per cent).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 10. ml of acetonitrile and dilute to 25.0 ml with
Pao methanol. \ ■
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Reference solution (a). A 0.0002 per cent w/v solution of 
estradiol hemihydrate-IPRS \n. methanol, - .
Reference solution (b). A mixture of equalvolumes of 0.1 per 
cent w/v solution, each of, estradiol hemihydrq.te IPRS and 
2, 3-dichloro-5,6-dicyanobenzoquinone in methanol. Allow 
to stand for 30 minutes before injection, to generate.impurity 
D. '

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

end-capped octadecylsilane bonded to porous silica 
(5 pm),
mobile phase: a mixture of 40 volumes of acetonitrile, 
55 volumes of water and 5 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

‘estra-1,3,5(10), 9(1 l)-tetraene-3,17[3-diol,

Name Relative 
retention time

Correction 
factor

Estradiol impurity D1 -- .0.9 0.4

Estradiol (Retention time is 
about 13 minutes) 1.0 —

Estradiol impurity B2 1.1 —

Estradiol impurity A3 1.4 —
Estradiol impurity C4 1.9 —

2estra-l,3,5(10)-triene-3,17a-diol (17a.-estradiol), 
33-hydroxyestra-I,3,5( 10)-trier>-17-one (estrone), i A

/4-rnethylestra-1,3,5( 10)-triene-3,17p-diol.:;

Inject reference solution (b); The test is not valid unless the 
resolution between the peaks due to estradiol and impurity D 
is not less than 2.5.

Inject reference solution (ay and the test solution. In the 
chromatogram obtained with the test solution,, the area of any 
peak corresponding to impurity A, B, C and D, each of, is not 
more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent), the area of any other secondary peak is hot more than 
0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the sum 
of the areas of all the secondary peaks is not more than 2.5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). Ignore any 
peak with an area less than 0.25 times the arca of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent). ; \
Water (2.3.43). 2.9 per cent to 3.5 per cent, determined on 
0.5 g. . ; -.i Y ■ m..- C m.-T 

solvent. Dilute 5.0 ml of the solution to 50.0 ml with 0 
sodium hydroxide. Allow to cool to room temperature aiu 
measure the absorbance of the resulting solution at ,t 
maximum at about 238 nm (2.4.7). Calculate the content f 
C1SH24O2 taking 335 as the specific absorbance at 238 nm

Storage. Store protected from moisture, at a temperature 
exceeding 30°.

Estradiol and Norethisterone Tablets
Estradiol and Norethisterone Acetate Tablets

Estradiol1 and Norethistdrone Tablets contain Estradiol 
Hemihydrate and Norethisterone Acetate.

Estradiol and Norethisterone Tablets contain not less than 
95.0 per cent and hot more'thah 105.0 per cent ofthe stated 
amounts of estradiol, CI8H24O2 and- norethisterone acetate. 
C22H28O3.

Usual Strength. Estradiol 2 mg and norethisterone 1 mg.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 10 volumes of acetone and 90 
volumes of dichloromethane.

Test solution. Add 0.2 ml of . water to two tablets and shake to 
disperse. Ad(l sufficient ethanol (95 per cent) to produce a 
solution containing 0.035 per cent w/v of Norethisterone 
Acetate, centrifuge and use the clear supernatant liquid.

Reference solution. A. suitable concentration of estradiol 
hemihydrate IPRS and norethisterone, acetate IPRS in ethanol 
(95 per cent).

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 8 cm. Dry the plate in air and examine under 
ultraviolet light; at 254-nm. Spray with ethanolic sulphuric 
acid (5per cent) and heat the plate at 105° for 15 minutes. The 
chromatogram obtained with test solution shows two clearly 
separated spots with Rf values corresponding to those 
observed in the chromatogram obtained, with the reference 
solution.
B. In the test for Uniformity' of content; the chromatogram 
obtained with the test solution shows two peaks with the 
same.retention times as,the,peaks due to estradiol an 
norethisterone.acetate in the chromatogram obtained with th- 

reference solution.

Tests

Assay. Dissolve 20.0 mg of substance under examination in Dissolution (2.5.2).
ethanol (95 per cent) and dilute to 100.0 ml with the-same Apparatus No. 2 (Paddle),
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\Iedium- 500 ml of a 0.3 per cent w/v solution of sodium lauryl 
Sulphate in waler,
Speed and time. 50 rpm and 45 minutes.

\Vithdravv a suitable volume of the medium and filter, discarding 
the first 5 ml of filtrate.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate and, if necessary, dilute with the 
dissolution medium.

Reference solution (a). Dissolve a sufficient quantity of 
estradiol hemihydrate IPRS and norethisterone acetate IPRS 
in methanol (80per cent) and dilute with dissolution medium; 
the concentration of the final solution should be the same as 
that expected for test solution.

Reference solution (bf A solution containing 0.0017 per cent 
w/v of estradiol hemihydrate IPRS, 0.00084 per cent w/v of 
norethisterone acetate IPRS, 0.00066 per cent w/v of estrone 
IPRS and 0.00034 per cent w/v of norethisterone IPRS in the 
mobile phase. . - .. .

Chromatographic system , . .
- a.stainless steel column 25 cm x 4.6 mm, packed,with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Spherisorb ODS 2),'

- mobile phase: a mixture of 45 volumes ’of water and 55 
volumes of acetonitrile,

- flow rate: 2 ml per minute, •
- spectrophotometer set at 235 nm, ■ , 

injection volume: 200 pl. .

Inject reference solution (b). The test is not valid unless the 
resolution between each pair of peaks (estradiol and 
norethisterone, estrone and norethisterone acetate) is not less 
than 1.0. , ' ■ ■ .. _■ ; , . x.

inject reference solution (a) and the test solution. .

Calculate the total content of CISU24O2 and C32H2SO3 in the 
medium. : .

Q- Not less than 70 per cent of the stated amount bf Ci8H24O2 
and C22H28O3 in the medium. ;

Estrone and norethisterone. Determine by liquid 
chromatography (2.4,14).

7est solution (a). Weigh and powder 20 tablets. Add 20 ml of 
the mobile phase to a quantity of the powdered tablets 
containing 5 mg of estradiol, mix with the aid of ultrasound 
and add sufficient mobile phase to produce 25 ml. Centrifuge 
and use the clear supernatant liquid..
lest solution (bf Add 20 ml of the mobile phase to.a quantity 

the powdered tablets containing 2.5 mg of Norethisterone 
Acetate, mix with the aid of ultrasound and add sufficient 
Mobile phase to produce 25 ml. Centrifuge and use the clear 
suPernatant liquid.

Reference solution (a). A 0.0001 per cent w/v solution of 
estrone IPRS in the mobile phase.

Reference solution (b). A 0.00005 per cent w/v solution of 
norethisterone IPRS in the mobile phase.

Reference solution (c). A solution containing 0.0017 per cent 
w/v of estradiol hemihydrate IPRS, 0.00084 per cent w/v of 
nor'ethisterone acetate IPRS, 0.00066 per cent w/v of estrone 
IPRS and 0.00034 per cent w/v of norethisterone IPRS in the 
mobile phase.

Use the chromatographic condition as described under 
Dissolution.

Inject 20 pl of reference solution (c). The test is not valid 
unless the resolution between each pair of peaks (estradiol 
and nprethisterone, estrone and norethisterone acetate) is 
not less than 1.0.

Inject 20 pl of reference solution (a), (b), test solution (a) and 
(b). In the chromatogram obtained with test solution (a), the 
area of any peak corresponding to estrone is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent). In the chromatogram 
obtained with test solution (b) the area of any peak 
corresponding to norethisterone is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent).'

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Powder one tablet and add 20. ml of the mobile 
phase, mix with the aid of ultrasound, cool, add sufficient of 
the mobile phase to produce 25 ml and centrifuge. Dilute the 
supernatant liquid if necessary, with the mobile phase to 
produce a solution containing 0.002 per cent w/v of estradiol.

Reference solution (a). Dissolve sufficient quantities of 
estradiol hemihydrate IPRS and norethisterone acetate IPRS 
in the mobile phase and dilute an aliquot with the mobile phase; 
the concentrations in the final solution are the same as those 
expected for test solution.

Reference solution (bf A solution containing 0.0017'per cent 
w/v of estradiol hemihydrate, IPRS,, 0.00084 per cent w/v of 
norethisterone acetate IPRS, 0.00066 per cent w/v of estrone 
IPRS and 0.00034 per cent w/v of norethisterone IPRS in the 
mobile phase. ' ' ' 11' " ■ ■

Use chromatographic system as described under Dissolution.

Inject 20 p.1 of reference solution (a), (b) and the test solution. 
The test is not valid unless the.' resolution between each pair 
of peaks (estradiol and norethisterone, estrone and 
norethisterone acetate) is not less than 1.0.

Calculate the contents of C18H24O2 and C^H^Oa in the tablet.
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Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Uniformity of content using the following 
test solution.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 10 mg of estradiol, add 20 ml of the 
mobile phase, mix with the aid of ultrasound, cool, add sufficient 
of the mobile phase to produce 25 ml and centrifuge. Dilute 
the supernatant liquid if necessary, with the mobile phase to 
produce a solution containing 0.002 per cent w/v of estradiol.

Inject 20 pl of reference solution (a) and the test solution.

Calculate the contents of'C^Ho/A and in the tablets.

Storage. Store protected from light.

Labelling. The label states the quantity" of estradiol 
hemihydrate in terms of the equivalent amount of estradiol.

Ethacrynic Acid
EtacrynicAcid

O Cl

C13H12C12O4 Mol. Wt 303.1

Ethacrynic Acid is 2-[2,3-dichloro-4-(2-ethylacryloyl) 
phenoxy] acetic acid;

Ethacrynic Acid.contains not less than 98.0 per cent and not 
more than 102.0 per cent of C13H12CI2Q4, calculated on the 
dried basis.

Category. Diuretic.

Description. Awhite or almost white, crystalline powder.

CA UTION—As Ethacrynic Acid irritates the skin, eyes and 
the mucous membranes it should be handled with care.

Identification
Test A may be omitted iftests B; C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethacrynic 
acidIPRS or with the reference spectrum of ethacrynic acid:

B. When examined in the range 230 rim to 360 nm (2.4.7), a 
0.005 per cent w/v solution in a mixture of 99 volumes of 
methanol and 1 volume of 7 M hydrochloric acid shows a 
well defined absorption maximurh at 270 nm and a shoulder at 
285 nm: absorbance at 270 nm, 0.55 to 0.60. :n . .. n; j : )’

C. To 25 mg add 2 ml of I Msodium hydroxide and heat ' 
water-bath for 5 minutes, cool, add 0.25 ml of sulphuric j 

(50 per cent v/v) and 0.5; ml of a 10 per cent w/v solution of 
chromotropic acid sodium salt and add cautiously 2 ml of 
sulphuric acid; a deep violet colour is produced.

D. On 20 mg determine by the oxygen-flask method (2 3 34> 
using 5 ml of dilute sodium hydroxide solution as the 
absorbing liquid. When the process is complete, acidify 
dilute sulphuric acid and boil gently for 2 minutes- the 
solution gives the reactions of chlorides (2.3.1).

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of chloroform 50 
volumes of ethyl acetate and. 20 volumes of glacial acetic 
acid. .■

Test solution. Dissolve 0.2 g of the substance under 
examination in 10 ml of ethanol (95 per cent).

Reference solution (a). A 0.03 per cent w/v solution ofthe 
substance under examination in ethanol (95 per cent).

Reference solution (b). A. 0.01 per cent w/v solution ofthe 
substance under examination in ethanol (95.per cent).

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 2.0 g by drying in an oven over phosphorus pentoxide at 
60° at a pressure of 0.1 to 0.5 kPa.
Assay. Weigh 0.25 g, dissolve in 100 ml oimethanol and add 
5 ml of water. Titrate with 0.1 Msodium hydroxide solution, 
determining the end-point potentiometrically (2.4.25). Carry' 
out a blank titration.
1 ml of 0.1 M sodium hydroxide is equivalent to 0.03031 got 
C13H12C12O4.

Ethacrynic Acid Tablets
EtacrynicAcid Tablets
Ethacrynic Acid Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount ot 

ethacrynic acid, Ci3H12C12O4.
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^strength. 50 mg.

Identification
Mix a quantity of the powdered tablets containing 50 mg of 
g^acfynie Acid with 0.1 M hydrochloric acid and extract 
vith tw° quantities, each of 40 ml, of dichloromethane. Dry 
Recombined extracts with anhrydrous sodium sulphate, filter 
jnd evaporate to dryness with the aid of gentle heat. The 
re5idue complies with the following tests.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethacrynic 
acid IPRS or with the reference spectrum of ethacrynic acid.

g When examined in the range 230 nm to 360 nm (2.4.7), a 
0 005 per cent w/v solution in a mixture of 99 volumes of 
methanol and 1 volume of 1 M hydrochloric acid shows a 
well defined absorption maximum at 270 nm and a shoulder at 

nm; absorbance at 270 nm, 0.55 to 0.60.

C. To 25 mg add 2 ml of 1 Msodium hydroxide and heat in a 
water-bath for 5 minutes, cool, add 0.25 ml of sulphuric acid 
(50per cent v/v) and 0.5 ml of a 10 per cent w/v solution of 
chromotropic acid sodium salt and add cautiously 2 ml of 
sulphuric acid', a deep violet colour is produced.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml 0. IM phosphate buffer prepared by dissolving 
13.6 g of monobasic potassium phosphate, and 92.2 ml of IM 
sodium hydroxide with water to 1000 ml,.
Speed and time. 50rpmand45 minutes,

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance ofthe filtrate, suitably diluted with medium, if 
necessary, at the maximum at about 277 nm (2.4.7). Calculate 
the content of Ci3Hi2Cl2O4 in the medium from the absorbance 
obtained from a solution of known concentration of ethacrynic 
acid IPRS in the same medium.

Q- Not less than 75 per cent of the stated amount of
cbH|2C12O4-
Related substances. Determine by thin-layer chromatography 
('-■4.17), coating the plate with silica gel GF254.

Mobile, phase. A mixture of 60 volumes of chloroform, 
^0 volumes of ethyl.acetate and 20 volumes of glacial acetic 
acid,

^solution. Shake a quantity of the.powdered tablets 
containing 0.2 g of Ethacrynic Acid with 10 ml of ethanol 
^5 per cent) and filter. . ...

Reference solution (a). Dilute 3 volumes of the test solution 
200 volumes with ethanol (95 per cent).

Reference solution (b). Dilute 1 volume of the test solution to 
200 volumes with ethanol (95 per cent).

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b).

Other tests. Comply with the tests stated under Tablets..

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Weigh and powder 20 tablets. Disperse a 
quantity of the powdered tablets containing about 50 mg of 
Ethacrynic Acid with 0.5 ml of glacial acetic acid and 50.0 ml 
of acetonitrile for 15 minutes and filter.

Test solution (b). Prepare in the same manner as test solution 
(a) but using 0.5 ml of glacial acetic acid, 45 ml of acetonitrile 
and 5.0 ml of a 0.15 per cent w/v solution of propyl 
hydroxybenzoate (internal standard) in acetonitrile.

Reference solution. Dissolve 50 mg of ethacrynic acid IPRS 
in 5.0 ml ofthe internal standard solution and dilute to 50.0 ml 
with a mixture of 70 volumes of acetonitrile and 30 volumes of 
water.

Chromatographic system
- a stainless steel column 20 cm x 4 mm, packed with 

. octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 60 volumes of water, 40 

. volumes of acetonitrile and 1 volume of glacial acetic 
acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of C^H^C^C^ in the tablets.

Ethambutol Hydrochloride
Ethambutol Dihydrochloride

C10H24N2O2^HCl Mol. Wt. 277.2

Ethambutol Hydrochloride is (5',.S’)-A/',;V'-ethylenebis(2- 
aminobutan-l-ol) dihydrochloride.
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Ethambutol Hydrochloride contains not less than 97.0 per 
cent and not more than 101.0 per cent of C10H24N2O2,2HCl, 
calculated on the dried basis.

Category. Antituberculosis.

Description. A white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethambutol 
hydrochloride IPRS or with the reference spectrum of 
ethambutol hydrochloride.

B. In the test for 2-Aminobutanol, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution 
(b).

C. A 5.0 per cent w/v solution gives reaction (A) of chlorides 
(2.3.1). • ■ ■ ■■ " ; •; . "

Tests

pH (2.4.24). 3.4 to 4.0, determined in a 2.0per cent w/v solution. 

Specific optical rotation (2.4.22). +6.0° to +6.6°, determined in 
a 10.0 per cent w/v solution.

2-Aminobutanol. Determine by thin-layer chromatography 
(2.4.17), coating the plate withszZmcgeZ G.

Mobile phase. Amixture of 75 volumes of methanol,i5 volumes 
of water and 10 volumes of strong ammonia solution.

Test solution (a). Dissolve 0.5 g of the substance under 
examination in 10.0 ml of methanol.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with methanol.

Reference solution (a). A 0.05 per cent w/v solution of 
2-aminobutanol IPRS in methanol.

Reference solution (b). A 0.5 per cent w/v solution of 
ethambutol hydrochloride IPRS in methanol.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air, heat at 110° for 10 minutes, cool, spray with 
ninhydrin solution and heat at .110° for 5 minutes. Any spot 
corresponding to 2-aminobutanol in the chromatogram 
obtained with test solution (a) is not more intense than the 
spot in the chromatogram obtained with reference solution (a).

Meso ethambutol (RS isomer). Determine by either of the 
following methods.

Method A. Determine by differential scanning calorimetry 
(DSC) (2.4.31).

Test preparation: Weigh between 4 and 6 mg of the sample in 
the 40 pl aluminium DSC crucible. Carry but the test by heating 
at a rate of 10° per minute from 25° to 250°/under nitrogen

purging (20 ml/min) and record the thermogram. Observ k 
endotherms at 42° ± 2° and 77° ± 2° corresponding 
transitions oftheRS isomer and SS isomer, respectively The 
should not be any endothermic peak at 42° ± ..■ r the
thermogram.

Method B. Determine by liquid chromatography (2.4. ]4)

NOTE—Use freshly prepared solution.

Test solution. Suspend 4.0 mg of. the substance under 
examination in 4.0 ml of acetonitrile and 100 pl of triethylamins 
Stir the mixture with the aid of ultrasound for 5 minutes. Add 
15 pl of R~(+)-phenyl isocyanate and heat the mixture forfr) 
minutes at 70° in a water-bath.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile.

Reference solution (b)._ Suspend 4.0 mg of ethambutol for 
system suitability IPRS (containing RS isomer) 4.0 ml of 
acetonitrile and 100 pl of triethylamine. Mix the mixture with 
the aid of ultrasound for 5 minutes. Add 15 pl ofRfyfphenyl 
isocyanate and heat the mixture for 20 minutes at 70° in a 
water-bath.

Chromatographic system
- a column 10 cm x 4.6 mm, packed with octadecylsilane 

bonded to silica (3 pm),
- column temperature. 40°,
- mobile phase: A. a mixture of equal volumes of methanol 

and water,
B. methanol,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v)- (per cent v/v)

0 : 71" 29
30 71 29
35 0 100
37 0 100

38 71 29

Inject reference solution (b). The test is not. valid unless the 
resolution between the peaks due to ethambutol and the RS 
isomer is not less than7 4.0 and the relative retention of RS 
isomer with reference to ethambutol (retention time about 
14 min) is about 1.3.

Inject reference solution (a) and the test solution.
In the chromatogram obtained with the test solution, the area 
of the peak due to the RS isomer is not more than the area o 
the peak in the chromatogram obtained with reference solution 
(a)(1.0percent).
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w metals (2.3.13). 1.0 g complies with the limit testfor 
h^vymetals. Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

lesson drying (2.4.19). Notmore than 0.5 per cent, determined 
on i 'Q 2 by drying in an oven at 105° for 3 hours.

\ssay- Determine by liquid chromatography (2.4.14).

Diluent- Dissolve 1.4 g of disodium hydrogen orthophosphate 
iinhydroifs in 1000 ml of wafer and adjusted to pH 6.8 ± 0.05 
Mth orthophosphoric acid.

Test solution.. Dissolve 30.0 mg of the substance under 
examination in 100.0 ml of the diluent.

Reference solution. A 0.03 per cent w/v solution of ethambutol 
hydrochloride IPRS in the diluent.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

'nitrile groups chemically bonded to porous silica 
particles (5 pm) (Such as Zorbax SB-CN),

- - mobile phase: a mixture of equal volumes of a buffer 
■consisting of 1 ml of triethylamine in sufficient water 
to produce 1000 ml, adjusted to pH 7.0 with 
orthophosphoric acid and acetonitrile,

- - flow rate: 1 ml per minute,
- spectrophotometer set at 200 nm,
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Cio^NjC^ZHCl.

Storage. Store protected from moisture.

Ethambutol Injection
Ethambutol Hydrochloride Injection

Ethambutol Injection is a sterile solution of Ethambutol 
hydrochloride in water for injection.

Ethambutol Injection contains not less than 90.0 per cent arid 
not more than 110.0 per cent of the stated amount of 
ethambutol hydrochloride, C10H24N2O2,2HCl.

Usual strength. lOOmgperml.

Description. A clear, colourless solution.

faentification
A- In the Assay, the principal peak in the chromatogram 
obtained with the. test, solution corresponds to that in the 
chromatogram obtained with reference solution..

ETHAMBUTOL INJECTION

B. When examined in the range 400 nm to 750 nm (2.4.7), a 
0.04 per cent w/v solution exhibits absorption maxima at 
620 nm.

Tests

pH (2.4.24). 3.5 to 4.5.

Appearance of solution. A 10.0 per cent w/v solution of 
Ethambutol in water is clear (2.4.1) and colourless (2.4.1).

2-Aminobutanol. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobilephase. Amixture of 75 volumes of methanol, 15 volumes 
of water and 10 volumes of ammonia.

Test solution. Dilute a volume of injection containing 0.5 g of 
Ethambutol Hydrochloride to 10.0 ml with methanol.

Reference solution. A 0.05 per cent w/v solution of 
2- aminobutanol IPRS in methanol.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air, heat at 110° for 5 minutes, cool, spray with 
ninhydrin solution and heat at 110° for 5 minutes. Any . spot 
corresponding to 2-aminobutanol in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution 
(1.0 per cent).

Pyrogens (2.2.8). Complies with the test for pyrogens. .

Other tests. Comply with the tests stated under'Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

NOTE— Use freshly prepared solutions.

Test solution. Dilute a volume of injection with water to obtain 
0.04 per cent w/v solution of Ethambutol Hydrochloride.

Reference solution. A 0.04 per cent w/v solution of ethambutol 
hydrochloride IPRS in water.

Chromatographic system.
- a stainless steel column 15 cm x 4.6 mm, packed with 

nitrile groups bonded to porous silica (5 pm),
- mobile phase: a mixture of equal volumes of a buffer 

solution prepared by diluting 2 ml of triethylamine to 
1000 ml with "water, adjusted to pH 7.0 with 
orthophosphoric acid and acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 200 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the 
tailing factor is not more than 3.0 and the relative standard 
deviation for replicate injections is not more than2.0 per cent.
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Inject the reference solution and the test solution.

Calculate the content of C]oH24N202,2HC1 in the injection.

Storage. Store protected from light and moisture.

Ethambutol Tablets
Ethambutol Hydrochloride Tablets

Ethambutol Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
ethambutol hydrochloride, Ci0H24N2O2,2HCl.

Usual strengths. 200 mg; 400 mg.

Identification
A. Extract a quantity of the powdered tablets containing 
50 mg of Ethambutol Hydrochloride with 5 ml of methanol, 
filter and evaporate the filtrate to dryness. The residue complies 
with the following test, • ■

Determine by infrared absolution spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethambutol 
hydrochloride IPRS or with the reference spectrum of 
ethambutol hydrochloride.

B. Shake a quantity of the powdered tablets containing 0.1 g 
of Ethambutol Hydrochloride with 10 ml of water, filter, and to 
the filtrate add 2 ml of a 1 per cent w/v solution of copper 
sulphate and 1 ml of J M sodium hydroxide-, a distinct blue 
colour is produced.

Tests
2-Aminobutanol. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. Amixture of 75 volumes of methanol, 15 volumes 
of water and 10 volumes of strong ammonia solution.

Test solution. Shake a quantity of the powdered tablets 
containing 0.5 g of Ethambutol Hydrochloride for 5 minutes 
with sufficient methanol to produce 10 ml and filter.

Reference solution. A 0.05 per cent w/v solution of 
2-aminobutanol IPRS in methanol.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air, heat at 110° for 5 minutes, cool, spray with 
ninhydrin solution, and heat at 11.0° for 5 minutes. Any spot 
corresponding to 2-aminobutanol :in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution.

Dissolution(2.5.2). . . ■ ■„ .y.- ■
Apparatus No. 2 (Paddle), <
Medium. 900 ml of freshly distilled water, ?
Speed and time. 100 rpm and 45 minutes. ■ L

Withdraw a suitable volume of the medium and filter prom 
through a membrane filter disc having an average pore diamet^ 
not greater than 1.0 gm,. rejecting the first 1 ml ofthe
Dilute suitably with water to produce a solution contain!^ 
about 0.030 per cent w/v of ethambutol hydrochloride. Usin" 
the resulting solution as'the test solution carry out th 
procedure described under Assay.

Calculate the content of Ci0H24N2O2,2HC1.
Q. Not less than 75 per cent of the stated amount of 
C10H24N2O2,2HCl.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14),

NOTE —Prepare the following solutions freshly.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 30 mg.of Ethambutol Hydrochloride 
add 50 ml of water and shake fpr about .15 minutes and add 
sufficient water to produce 11)0.0 mL Filter and discard the 
first 10 ml of the filtrate. Use the clear filtrate.

Reference solution solution. A 0.03 per cent w/v solution of 
ethambutol hydrochloride IPRS in water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica (5 pm) 
(Such as Zorbax SB-CN),

. column temperature: 30°.
mobile phaser a mixture of equal volumes of a buffer 
consisting of l ml of triethyldmine in sufficient waler 
to produce 100.0 ml adjusted to pH 7.0 with 
orthophosphoric acid, and acetonitrile,

- flow rate: 1 ml per minute
- spectrophotometerset at 200 nm,
- injection volume: 50 gl.

Inject the reference solution and the test solution.

Calculate the content of Ci0H24N2O2,2HC1 in the tablets.

Ethambutol and Isoniazid Tablets
Ethambutol Hydrochloride and Isoniazid Tablets
Ethambutol and Isoniazid Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of ethambutol hydrochloride,,C!0H24N2O2.2HCI and 
isoniazid, C6H7N3O.

Usual strength. Ethambutol 400 mg and isoniazid 150 mg-

Identification
Ai In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due
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202? ETHAMBUTOL AND ISONIAZID TABLETS

eihambutol .hydrochloride IPRS in the chromatogram 
Joined with the reference solution.

g In the Assay, the principal peak in the chromatogram 
gained with the'test solution corresponds to the peak due 

isoniazid IPRS in the chromatogram obtained with the 
reference solution.

Tests
?^minobutanol. Determine by thin-layer chromatography 
p 4.17), coating the plate with silica gel G.

\fobile phase. Amixtureof.75 volumes of methanol, 15 volumes 
of water and 10 volumes of strong ammonia solution.

Test solution- Shake a quantity of the.powdered tablets 
containing 0.5 g of ethambutol hydrochloride for 5 minutes 
with sufficient methanol to produce 10 ml and filter.

Reference solution. A 0.05 per cent w/v solution, of 
2-aminobutanol IPRS in methanol.

Apply to the plate 2. pl of each solution. After development, 
dry the plate in air, heat at 1.10° for 5.minutes, cool, spray with 
ninhydrin solution and heat at 110° for 5 minutes. Any spot 
corresponding to 2-aminobutanol in the chromatogram 
obtained with the test solution is not .more intense than the 
spot in the chromatogram obtained with the reference solution.

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 pm, rejecting the first 10 ml ofthe filtrate.

On the filtrate determine by liquid chromatography (2.4.14).

For Ethambutol Hydrochloride —

Test solution. Dilute the filtrate to obtain 0.044 per cent w/v 
solution in the dissolution medium.

Reference. solution. A 0.044 per cent w/v solution of 
ethambutol hydrochloride IPRS in the dissolution medium.

Determine the content of Ci0H24N2O2.2HCl by the procedure 
given under Assay of Ethambutol hydrochloride.

Calculate the content of C10H24N2O2.2HCl in the medium.

For Isoniazid— Determine the amount of C6H7N3O dissolved 
b)' measuring the absorbance of the filtrate, suitably diluted 
"'Uh the dissolution medium to obtain a solution containing 
ab°ut 0-015 mg of isoniazid per ml, at the maximum at about 
263 nm(2.4.7). Calculate the content of C6H7N3O in the medium 
horn the absorbance obtained by repeating the determination

a 0.0015 per cent w/v solution of. isoniazid IPRS in 
^ace of the filtrate.

Q. Not less than 75 per cent of the stated amount of 
Ci0H24N2O2.2HClandC6H7N3O.. ■ .

Other tests. Comply with the tests stated under Tablets.

Assay. For isoniazid— Determine by liquid chromatography 
(2.4.14).

Diluent. Dissolve 1.4 g of disodium hydrogen orthophosphate 
anhydrous in water, adjusted to pH 6.8 ± 0.05 with dilute 
phosphoric acid and add sufficient water to produce 1000 ml.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 40 mg of Isoniazid, dissolve in 50.0 ml of 
methanol and dilute to 500.0 ml with the diluent.

Reference solution. Weigh 40 mg of isoniazidIPRS, dissolve 
in 50.0 ml of methanol and dilute to 500.0 ml with the diluent.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Intersil ODS-3),

- column temperature: 30°,
- mobile phase: 96 volumes of buffer solution pH 6.8 

prepared by dissolving 1.4 g disodium hydrogen 
. orthophsophate anhydrous in 1000 ml of water, adjusted 

to pH 6.8 ± 0.05 with dilute qrthophosphoric acid and 4 
volumes of acetonitrile,

- flow rate: 1ml per minute,
■ - spectrophotometer set at 254 nm,

- injectionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the isoniazid peak is not 
more than 1500 theoretical plates, the tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C6H7N3O in the tablets;

For ethambutol hydrochloride ■— Determine by liquid 
chromatography (2.4:14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 60 mg of Ethambutol Hydrochloride 
and dissolve in 100.0 ml of the diluent.

Reference solution. A0.06 per cent w/v solution of ethambutol 
hydrochloride IPRS in the diluent.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with
' nitrile groups chemically bonded to porous silica (5 pm) 

(Such as Zorbax SB CN),
- mobile phase: a mixture of 5 0 volumes of buffer pH 7.0 

prepared by mixing 1 ml of triethylamine in 1000 ml of 
water the pH of which is adjusted to 7.0 ± 0.05 with 
orthophosphoric acid and 50 volumes of acetonitrile,
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- ■ flow rate: 1 ml per minute, '
- spectrophotometer set at 200 nm,
- injection volume; 50 pl.

Inject the reference solution. The test is notvalid unless the 
column efficiency determined from ethambutol peak is not 
more than 1500 theoretical plates, the tailing factor is not more 
than 3.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C10H24N2O2.2HCl in the tablets.

Storage. Store protected from moisture. .

Ethanol
Absolute Alcohol; Absolute Ethanol; Dehydrated 
Alcohol

HjC^/OH

CH3CH2OH Mol. Wt. 46.1

Ethanol contains not less than 99.0 per cent v/v of CJ16O.

Category. Pharmaceutical aid (solvent).

Description. A clear, colourless, mobile and volatile liquid; 
hygroscopic. Readily volatilises even at low temperature; boils 
at 78°; flammable, burning with a blue, smokeless flame.

fdentification
A. Mix 0.25 ml in. a small beaker with 1 ml of potassium 
permanganate solution and 0.25 ml of dilute sulphuric acid 
and cover the beaker immediately with a filter paper, moistened 
with a solution freshly prepared by dissolving 0.1g of sodium 
nitroprusside and 0.5 g of piperazine hydrate' in 5 ml of water, 
an intense blue colour is produced on the filter paper, the 
colour becoming lighter after a few minutes.

B. To 5 ml of a 0.5 per cent v/v solution add 1 ml of 1Msodium 
hydroxide followed by slow addition of 2 ml of iodine solution-, 
the. odour of iodoform develops and a yellow, precipitate is 
produced.

Tests -
Relative density (2.4.29). 0.7871 to 0.7902, determined at 25°.

Appearance of solution. Dilute 5.0 ml to 100.0 ml with water. 
The solution is clear (2.4.1). Cool to 10° for 30 minutes; the 
solution remains clear.

Acidity or alkalinity. To 20 ml add 0.25 ml ofphenolphthalein 
solution-, the solution, remains colourless and requires not 
more than 0.2 ml of 0.1 Msodium hydroxideXo produce a pink 
colour.

IP 2022

Methanol. To 1 drop, add 1 drop of water, 1 drop of du 
phosphoric acid and 1 drop of potassium P^manga^ 
solution. Mix, allow to stand for. 1 minute and add sodiuln 
bisulphite solution dropwise until the permanganate colour 
is discharged. If a brown colour remains, add 1 drop of diht^ 
phosphoric acid. To the colourless solution add 5 ml of freshf 
prepared chromotropic acid solution and heat on a water 
bath at 60° for 10 minutes; no violet colour is produced.

Foreign organic substances. Clean a glass-stoppered cylinder 
thoroughly with hydrochloric acid, rinse with water and finally 
rinse with the substance under examination. Put 20 ml jn the 
cylinder, cool to about 15° and then add from a carefully 
cleaned pipette 0.1 ml of 0.1Mpotassium permanganate. Mix 
at once by inverting the stoppered cylinder and allow to stand 
at 15° for 5 minutes; the pink colour does not entirely disappear

2-Propanol and 2-methyl-2-propanol. To 1 ml add 3 ml ofwer 
and 10 ml of mercuric sulphate solution and heat in a boiling 
water-bath; no precipitate is formed within 3 minutes.

Aldehydes. Not more than 10 ppm, determined by the following 
method. To 5.0 ml add 5 ml of water and 1 ml of decolorised 
magenta solution and allow to stand for 30 minutes. Any 
colour produced is not more intense than that produced by 
treating in the same manner 5.0 ml of a 0.001 per cent w/v 
solution of redistilled acetaldehyde in aldehyde-free ethanol 
(95 per cent).

Benzene and related substances. Determine by gas 
chromatography (2.4.13).

Test solution (a). The substance under examination.

Test solution (b). A 0.03 per cent v/v solution of 4- 
methylpentan-2-ol in test solution (a). '

Reference solution (a). A 0.02 per cent v/v solution of 
anhydrous methanol in test solution (a).

Reference solution (b).KQA per cent v/v solution, each of, 
anhydrous methanol arid acetaldehyde in test solution (a). 
Dilute 0.1ml of the solution to 10.0 ml with test solution (a).

Reference solution (c). A 0.3 per cent v/v solution of acetal in 
test solution (a). Dilute 0.1 mlofthe solution to 10.0ml with 
test solution (a).

Reference solution (d). A 0.1 per cent v/v solution of benzene 
in test solution (a). Dilute 0.1 ini ofthe solution to 50.0 ml with 

test solution (a). ....

Chromatographic system ■
. - a capillary column 30 mx 0.32 nun, packed with 6 pet

cent cyanopropylphenyl and 94 per cent of dimetny
■■ polysiloxane (film thickness 1.8 pm), 

- temperature /
column 40° for 0-12 minutes, 40° to 240° for 12- 
minutes and 240° for 32-42 minutes.
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inlet port at 200° and detector at 280°,
flarne ionization detector,

_ split ratio: 1:2°,
flow 35 cm per second, using nitrogen as carrier gas, 

- injection volume: I pl.

. t reference solution (b). The test is not valid unless the 
-olutioii between the peaks corresponding to acetaldehyde 

(firstpeak) and methanol (second peak) is not less than 1.5.

Inject reference solution (a), (b), (c) and test solution (a). In 
the chromatogram obtained with the test solution (a), the area 
of any peak corresponding to methanol is not more than 
0 5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (200 ppm) and the sum of 
the contents of acetaldehyde and acetal, is not more than 
!0 ppm v/v, expressed as acetaldehyde.

Calculate the sum of the contents of acetaldehyde and acetal 
in parts per million v/v using the following expression:

10xAe 30xCE . 44.05----------— _|----------- --------------  
At-Ae Ct-Ce 118.2

where, AE = area of the peak due to acetaldehyde: in the 
chromatogram obtained with test solution (a), 

At = area of the peak due to acetaldehyde in the 
chromatogram obtained with reference 
solution (b),

CE = area of the peak due to acetal in the 
chromatogram obtained with test solution (a),

CT - area of the peak due to acetal in the 
chromatogramobtained with reference solution 
(c)>

44.05 - molecular weight of acetaldehyde,
118.2 ~ molecular weight of acetal. .

Content of benzene is not more than 2 ppm v/v, calculated in 
parts per million v/v using the following expression '

2Be ' ■
Bf “Be

where, BE = area of the peak due to benzene in the 
chromatogram obtained with test solution (a), 

Br _ area of the peak due to benzene in the 
chromatogram obtained with reference 
solution (d).

The sum of areas of all other secondary peaks obtained with 
test solution (b) is hot more than the area of 4-methylpentan- 
-■ol peak in the chromatogram obtained with test solution (b) 
(300 ppm). Ignore any peak with an area less than 0.03 times 

area of 4-methylpentan-2-ol peak in the chromatogram 
obtained with test solution (b) (9 ppm).

Non-volatile matter. Evaporate 100.0 ml in a tared dish on a 
water-bath and dry the residue at 105°; the residue weighs not 
more than 5 mg.

Assay. Determine by .gas chromatography (2.4,13).

Internal standard solution . A 1.0 per cent v/v solution of l- 
propanol in water.

Test solution. Dilute 1.0ml ofethanol to 100.0 ml with internal 
standard solution.

Reference solution, A 1.0 per cent v/v solution of ethanol in 
internal standard solution.

Chromatographic system
- a capillary column 30 m x 0.25 mm, packed with 

6.0 per cent cyanopropylphenyl and 94 per cent 
dimethylpoly siloxane (film thickness 1.4 pm) (Such as 
DB-624),

- temperature: ■ :
column 50° for 2 minutes, 50° to 240° @ 20° per minute 
and hold at 240° for 2 minutes, 
inlet port 180° and detector at 260°,

- flame ionization detector,
- split ratio: 25:1,
- flow rate 0.5 ml per minutes, using nitrogen as carrier 

gas, .
- injection volume: 1 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to ethanol and internal 
standard is not less than 2.0 and the relative standard deviation 
of peak area ratio due to ethanol and internal standard for the 
replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2H6b, using ratio ofthe peak area of 
ethanol to that of peak area of the internal standard.

Storage.. Store in tightly-closed containers at a temperature 
not exceeding 30°, away from fire and protected from moisture.;

Labelling. The label states that it is flammable.

Ethanol (95 per cent)
Alcohol (95 per cent)

Ethanol (95 per cent) is a mixture bf Ethanol and Water

Ethanol (95 per cent) contains not less than 94.0 per cent v/v 
and not more than 96.0 per cent v/v. of C2H6O.

Category. Pharmaceutical aid (solvent); topical anti-infective.

Description. Aclear, colourless, mobile and volatile liquid. It 
is readily volatilised even at low temperatures; boils at about 
78°; flammable, burning with a blue, smokeless flame.
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Identification

IP 2022

Test solution (a). The substance under examination.

A. Mix 0.25 ml in a small beaker with 1 ml of potassium 
permanganate solution and 0.25 ml of dilute sulphuric acid 
and cover the beaker immediately with a filter paper moistened 
with a solution freshly prepared by dissolving 0.1 g of sodium, 
nitroprusside and 0.5 g ofpiperazine hydrate in 5 ml of water; 
an intense blue colour is produced on the filter paper, the 
colour becoming lighter after a few minutes.

B. To 5 ml of a 0.5 per cent v/v solution add 1 ml of 1M sodium 
hydroxide followed by slow addition of 2 ml of iodine solution', 
the odour of iodoform develops and a yellow precipitate is 
produced.

Tests

Relative density (2:4.29). 0.8084 to 0.8104, determined at 25°.

Appearance of solution. Dilute 5.0 ml to 100.0 ml with waler. 
The solution is clear (2.4.1).-Cool to 10° for 30 minutes; the 
solution remains clear.

Acidity or alkalinity. To 20 ml add 0.25 ml of phenolphthalein 
solution', the solution remains colourless and requires not 
more than 0.2 ml of 0.1 Msodium hydroxide to produce a pink 
colour.

Methanol. To 1 drop add 1 drop of water, 1 drop of dilute 
phosphoric acid and 1 drop of potassium 'permanganate 
solution. Mix, allow to stand for 1 minute and add sodium 
bisulphite solution drop wise until the permanganate colour 
is discharged. If a brown colour remains, add 1 drop of dilute 
phosphoric acid. To the colourless solution add 5 ml of freshly 
prepared chromotropic acid solution and heat oh a water­
bath at 60° for 10 minutes; no violet colour is produced.

Foreign organic substances. Clean a glass-stoppered cylinder 
thoroughly with hydrochloric acid, rinse with water and finally 
rinse with the substance under examination. Put 20 ml in the 
cylinder, cool to about 15° and then add from a carefully 
cleaned pipette 0.1 ml of 0.1 Mpotassium permanganate. Mix1 
at once by inverting the stoppered cylinder and allow to stand 
at 15° for 5 minutes; the pink colour does not entirely disappear.

2-Propanol and 2-methyl-2-propanol. To 1 ml add 3 ml of water 
and 10 ml of mercuric sulphate solution and heat in a boiling 
water-bath; no precipitate is formed within 3 minutes.

Aldehydes. Not more than 10 ppm, determined by the following 
method. To 5.0, ml add 5 ml of water and 1 ml of decolorised 
magenta solution and allow to stand for 30 minutes. Any 
colour produced is not more intense than that produced by 
treating in the same manner 5 ml of a 0.001 per cent w/vsolutioh: 
of redistilled acetaldehyde in aldehyde-free ethanol 
(95 per cent).

Benzene; and related substances. Determine by gas 
chromatography(2,4.13).. ;

Test solution (b). A 0.03 per cent v/v solution of^ 
methylpentan-2-ol in test solution (a).

Reference solution (a). A 0.02 per cent v/v solution of 
anhydrous methanol in test solution (a).

Reference solution (b). A 0.1 per cent v/v solution, each of 
anhydrous, methanol and acetaldehydein test solution (a)’ 
DiluteO.lmlofthesolutionto lO.Omlwithtestsolution(a) '

Reference solution (c).A. 0.3 per cent v/v solution of acetal in 
test solution (a). Dilute 0,1ml of the solution to 10.0 ml with 
test solution (a).

Reference solution (d). A0.1 percent v/v solution of benzene 
in test solution (a). Dilute 0.1ml of the solution to 50.0 ml with 
test solution (a).

Chromatographic system
- a capillary column 30 m x 0.32 mm, packed with 6 per 

cent cyanopropylphenyl and 94 per cent of dimethyl 
polysiloxane (film thickness 1.8 pm),

- temperature
column 40° for 0-12 minutes, 40° to 240° fori 2- 32 minutes 
and 240° for 32-42 minutes.

- inlet port at 200° and detector at 280°, 
flame ionization detector,

- splitratio: 1:20,
- flow 35 cm per second, using nitrogen as carrier gas, 
- injection volume: 1 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to acetaldehyde 
(first peak) and methanol (second peak) is not less than 1.5.

Inject reference solution (a), (b), (c) and test solution (a). In 
the chromatogram obtained with the test solution (a), the area 
of any peak corresponding to methanol is not more than 0.5 
times the area of the. principal peak in the chromatogram 
obtained with reference solution (a) (200 ppm) and the sum of 
the contents of acetaldehyde and acetal, is not more than 10 
ppm v/v, expressed as acetaldehyde.
Calculate the sum of the contents of acetaldehyde and acetal 
in parts per million v/v using the following expression:

10x Ae 30x Ce 44.05
At -Ae + Ct -Ce X 118.2

Where, AE = area of the peak due' to acetaldehyde in the 
chromatogram obtained with test solution (a), 

At = . area of the peak due to acetaldehyde in the 
chromatogram.; obtained with reference

.. solution (b), '
CE = area.of the peak due to acetal in 

chromatogram obtained with test solution (a)> 
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CT = area of the peak due to acetal in the 
chromatogramobtained with reference solution 

''' (c),
44.05 = molecular weight of acetaldehyde,
11 8,2 - molecular weight of acetal.

Content ofbenzene is not more than 2 ppm v/v, calculated in 
v/v using the following expression .parts per million

Bt-Be

Where, BE = area of the peak due to benzene in the 
chromatogram obtained with test solution (a),

Bf = area of the peak due to benzene in the 
chromatogram obtained with reference 
solution (d).

The sum of areas of all other secondary peaks obtained with 
lest solution (b) is not more than the area of 4-methylpentan- 
2-ol peak in the chromatogram obtained with test solution (b) 
(300 ppm). Ignore any peak with an area less than 0.03 times 
the area of 4-methylpentan-2-ol peak in the chromatogram 
obtained with test solution (b) (9 ppm).

Fusel oil constituents. Place 25 ml in a porcelain dish protected 
from dust and allow the liquid to evaporate on a water-bath 
until a little of the liquid remains. Remove the dish from the 
water-bath and allow the liquid to evaporate at room 
temperature till the dish is almost dry. No foreign odour is 
perceptible. Add 1 ml of sulphuric acid', no red or brown 
colour is produced.

Non-volatile matter. Evaporate 100;0 ml in a tared dish on a 
water-bath and dry the residue at 105°; the residue weighs not 
more than 5 mg.

Assay. Determine by gas chromatography (2.4.13).

Internal standard solution . A 1.0 per cent v/v solution of 7- 
propanol in water. .

Test solution. Dilute 1.0 ml of Ethanol (95 per cent) to 100.0 ml 
with internal standard solution.

Reference solution. A 1.0 per cent v/v solution of ethanol in 
internal standard solution. . .

Chromatographic system, , ...
- a capillary column 30 m x 0.25 mm, packed with 

6.0 per cent cyanopropylphenyl and 94 per cent 
dimethylpolysiloxane (film thickness 1.4 pm) (Such as 
DB-624),

- temperature: '
column 50° for 2 minutes, 50° to 240° @ 20° per minute 
and hold at 240° for 2 minutes, 
inlet port 180° and detector at 260°, 
flame ionization detector,

’ split ratio: 25:1,

ETHANOLAMINE

- flow rate 0.5 ml per minutes, using nitrogen as carrier 
gas, .

- injection volume: 1 ph

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to ethanol and internal 
standard is not less than 2.0 and the relative standard deviation 
of peak area ratio due to ethanol and internal standard for the 
replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2H6O, using ratio of .the peak area of 
ethanol to that of peak area of the internal standard.

Storage. Store in tightly-closed containers at a temperature 
not exceeding 30° and away from fire.

Labelling. The label states that it is flammable.

Ethanolamine
Monoethanolamine

CJL.NO Mol. Wt. 61.1

Ethanolamine is 2-aminoethanol.

Ethanolamine contains not less than 98.0 per cent and not 
morethan 100.5 percentofC2H7NO.

Category. Sclerosing agent.

Description. A clear, colourless or pale yellow liquid.

Identification
A. To 0.1 ml add 0.3 g of picric acid and 1 ml of water and 
evaporate to dryness on a water-bath. The melting point of 
the residue (2.4.24), after recrystallisation from ethanol 
(95 per cent) and drying at 105°, is about 160°. .

B. When freshly distilled the second half ofthe distillate freezes 
at about 10°.

C. It is alkaline to litmus solution.

Tests
Refractive index (2.4.27). 1.453 to 1.459.
Weight per ml (2.4.29). 1.014 to 1.023 g.
Related substances. Determine by gas chromatography 
(2.4.13).
Solution A. A 0.1 per cent w/v solution of 3-aminopropan- 
l-ol (internal standard) in dichloromethane.

Test solution. A 10.0 per cent w/v solution of the substance 
under examination in solution A. To 0.5 ml ofthe solution, add
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0.5 ml of triftuoroacetic anhydride, mix and allow to stand for 
10 minutes.

Reference solution. A solution containing 0.05 per cent w/v of 
ethanolamine and 0.1 per cent w/v each of diethanolamine 
and triethanolamine in solution A. To 0.5 ml of the solution, 
add 0.5 ml of triftuoroacetic anhydride, mix and allow to stand 
for 10 minutes.

Chromatographic system
- a capillary column 25 m x 0.22 mm packed with 

dimethylpolysiloxane (film thickness 0.25 pm),
- column temperature: 80° for 2 minutes, then increase to 

200° at a rate of 8°' per minute and maintain this
temperature for 10 minutes,

- Inlet port at 240° and detector at 250°,
- flame ionization detector,
- split ratio: 1:40,
- flow rate: use helium or nitrogen as the carrier gas at 

1.0 ml per minute with a flow rate of the make up gas of 
20 ml per minute. . .

The peaks eluting after the solvent peak in order of emergence 
are due to (a) ethanolamine, (b) 3-aminopropan-1-ol, 
(c) diethanolamine and (d) triethanolamine.

Inject 1 pl of the reference solution and the test solution.In 
the: chromatogram obtained with the test solution calculate 
the content of diethanolamine and triethanolamine using the 
ratios of the peaks and by reference to the corresponding 
peaks in the chromatogram obtained with the reference 
solution. The content of diethanolamineand triethanolamine 
is not more than 1.0 per cent individually.

Calculate the content of other impurities using the ratios of 
the peaks and by reference to the peak due to ethanolamine. 
The content of any other impurity is not more than 0.5 per 
cent and the sum of the contents of all the impurities is not 
more than 2.0 per cent.

Assay. Dissolve 2.5 g in 50 ml of 7 M hydrochloric acid and 
titrate the excess of acid with 1 M sodium hydroxide using 
methyl red solution as indicator. Carry out a blank titration.

1 ml of I Mhydrochloric acid is equivalent to 0.06108 g of 
QHvNO.

Anaesthetic Ether

h3c^o^ch3

C4Hi0O .. Mol. Wt. 74.1

Anaesthetic Ether is diethyl ether to which a suitable non­
volatile stabiliser in a proportion not greater than 0.002 per 
cent w/v may have been added.

Category. General anaestheic.

Description. A clear, colourless, very mobile liquid- hiphi 
flammable. ’

NOTE — It is absolutely essential that a preservative 
type of sodium pyrogallate, hydroquinone or propyl gallon 
in suitable concentrations shall be added in Anaesthetic 
Ether intended for use in tropical climates unless the 
Anaesthetic Ether is stored in a copper container or in a 
container copper-plated internally. The preservative used 
and its concentration shall be declared on the label.

Tests

Relative density (2.4.29). 0.714 to 0.716, determined at 20s.

Boiling range (2.4.8). 34° to 35°.

CAUTION — It is dangerous to determine the boiling ran°e 
if the sample does not comply with the test for peroxides.

Acidity. To 20 ml of ethanol (95 per cent) add 0.25 ml of 
bromothymol blue solution add dropwise 0.02 M sodium 
hydroxide until the blue colour persists for 30 seconds. Add 
25 ml of the substance under examination, shake and again 
add dropwise 0.2 Msodium hydroxide until the blue colour 
reappears and persists for 30 seconds. Not more than 0.4 ml of 
0.02 Msodium hydroxide is required.

Peroxides. Place 8 ml of potassium iodide and starch solution 
in a 12-ml glass-stoppered cylinder of about 1.5 cm diameter. 
Fill completely with the substance under examination, insert 
the stopper, shake vigorously and allow to stand in the dark 
for 30 minutes; no colouration is produced.

Acetone and aldehydes. Place 2 ml of alkaline potassium 
mercuri-iodide solution in a 12-ml glass-stoppered cylinder 
of about 1.5 cm diameter and fill completely with the substance 
under examination, insert, the stopper and shake vigorously 
for 15 seconds and set aside for 5 minutes, protected from 
light; no colour or turbidity, except for slight opalescence, is 
produced.

If the ether does not comply with the test, distil 40 ml (after 
ensuring that it complies with the test for peroxides) until 
only 5 ml remains and repeat the test using 10 ml ofthe distillate.

Foreign odour. Pour 10 ml in successive portions on to a clean 
filter paper and allow to evaporate spontaneously; no foreign 
odour is detectable at any stage of evaporation.

Non-volatile matter. Evaporate 50 ml in a fared dish on a water­
bath and dry at \Q5°(after ensuring that the sample complin 
with the testfor peroxides)-, the residue weighs not more than 
1.5 mg.
Methanol. To 10 ml, add 5 ml of ethanol (20 per cent) and 5 ml 
of water, in a separator, shake vigorously, set aside andallo'v 
the mixture to separate and draw off the lower layer. To o m
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lower layer add 2.0 ml of potassium permanganate and
nhoric ac*d solution, set aside for 10 minutes and add 

? 0 ml of oxalic' acid and sulphuric acid solution and 5 ml of 
'^o[Orised magenta solution. Set aside for 30 minutes; no 
colour is produced.

\Vater (2.3-43). Not more than 0.2 per cent, determined on 

20.0ml.
Storage* Store protected from light at a temperature not 
seeding 30°; Ether remaining in a partly used container may 
deteriorate rapidly.
[felling. The label states that (1) it is very flammable and 
should not be used near a naked flame; (2) the name and 
proportion of any stabiliser added.

Ethinyloestradiol
Ethinylestradiol

Ethinylestradiol is 19-nor-17a-pregna-l,3,5(10)-trien-20-yne- 
3,17fJ*diol.

Ethinyloestradiol contains not less than 97.0 percent and not 
more than 102.0 per cent of C20H24O2, calculated on the dried 
basis.

Category. Oestrogen.

Description. A white or slightly yellowish-white, crystalline 
powder.

Identification
Test A may be omitted if tests B and C are carried out. Test C 

be omitted if tests A and B are carried out.'

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
esbinyloestradiol IPRS or with the reference spectrum of 
eihinyloestradiol.

h the test for Related substances, the principal spot in the 
^hromatogram obtained with test solution (b) corresponds to 

foe in the chromatogram obtained with reference solution

C- Dissolve about 1 mg in 1 ml of sulphuric acid', an orange- 
red colour develops which exhibits a greenish fluorescence 

when examined under ultraviolet light at 365 nm. Add the 
solution to 10 ml of water', the colour changes to violet and a 
violet precipitate is produced.

Tests

Appearance of solution. A 5.0 per cent w/v solution in ethanol 
is clear (2.4.1), and not more intensely coloured than reference 
solution BYS6 (2.4.1).

Specific optical rotation (2.4.22). -30.0° to-27.0°, determined 
at 20° in a 5.0 per cent w/v solution in pyridine.

Light absorption (2.4.7). Absorbance of a 0.01 per cent w/v 
solution in ethanol (95per cent) at about 281 nm, 0.69 to 0.73.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G..

Mobile phase. A mixture of 90 volumes of toluene and 10 
volumes of ethanol (95 per cent).

Test solution (a). Dissolve 0.2 g of the substance under 
examination in 10 ml of a mixture of 9 volumes of chloroform 
and 1 volume of methanol.

Test solution (b). Dilute 5.0 ml of test solution (a) to 100.0 ml 
with the same solvent mixture.

Reference solution (a). Dilute 5.0 ml of test solution (b) to 
25.0 ml with the same solvent mixture.

Reference solution (b). A 0.1 per cent w/v solution of 
ethinyloestradiol IPRS in the same solvent mixture.

Reference solution (c). A 0.02 per cent w/v solution of estrone 
IPRS in the same solvent mixture.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air until the odour of the solvent is no longer 
detectable, heat at 110° for 10 minutes and spray the hot plate 
with ethanolic sulphuric acid (20per cent v/v). Heat again at 
110° for 10 minutes and examine under ultraviolet light at 
365 nm. In the chromatogram obtained with test solution (a) 
any spot corresponding'to estrone is not more intense than 
the spot in the chromatogram obtained with reference solution 
(c) and any other secondary spot is not more intense than the 
spot in the chromatogram obtained with reference solution 
(a).

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 0.2 g in 40 ml of tetrahydrofiiran, add 5 ml of 
a 10 per cent w/v solution of silver nitrate and titrate with 
0.1 Msodium hydroxide, determining the end-point potentio­
metrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.02964 g of 
C2QH24O2.

Storage. Store protected from light.
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Ethinyloestradiol Tablets
Ethinylestradiol Tablets

Ethinyloestradiol Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
ethinyloestradiol, C20H24O2.

Usual strengths. 10 pg; 20 pg; 50 pg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of toluene and 
10 volumes of ethanol (95 per cent).

Test solution. Shake a quantity of the powdered tablets 
containing 0.25 mg of Ethinyloestradiol with four quantities, 
each of 20 ml of chloroform, filter each extract in turn, evaporate 
the combined filtrates to dryness on a water-bath in a current 
of nitrogen and dissolve the residue in 0.25 ml of chloroform.

Reference solution. A 0.1 per cent w/v solution of 
ethinyloestradiol IPRS in chloroform.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air, spray with ethanolic sulphuric acid 
(20 per cent v/v), heat at 110° for 10 minutes and examine 
under ultraviolet light at 365 nm and in daylight. By both 
methods of visualisation, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

B. Triturate a quantity, of the powdered tablets containing 
0.1 mg of Ethinyloestradiol with 0.5 ml of 0.1 M sodium 
hydroxide and 5 ml of water, allow to stand for 5 minutes, 
filter, acidify the filtrate with 0.15 ml of sulphuric acid, add 
3 ml of ether, shake and allow to separate. Evaporate the ether 
layer to dryness and heat the residue on a water-bath for 5 
minutes with 0.2 ml of glacial acetic acid and 2 ml of 
phosphoric acid-, a pink colour with an intense orange 
fluorescence is produced.

Tests

Uniformity of content. Complies with the test stated under 
Tablets. ...

Determine by liquid chromatography (.2.4.14). -

Test solution. Finely crush one tablet, disperse in the mobile 
phase with the aid of ultrasound for 10 minutes and centrifuge. 
Dilute the supernatant liquid with the mobile phase to obtain 
a solution containing 0.0005 per cent w/v of Ethinyloestradiol.

Reference solution. A 0.0005 per cent w/v solution of 
ethinylestradiol IPRS in the mobile phase.

I? 2022

Chromatographic system
- ■ ■■ a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
— mobile phase:, a mixture of 60 volume of acetonitrile 

and 40 volumes of water.
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of C20H24O2 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 100 pg of Ethinylestradiol in the mobile phase with 
the aid of ultrasound for 10 minutes and centrifuge. Dilute the 
supernatant liquid with the mobile phase to obtain a solution 
containing 0.0005 per cent w/v of Ethinyloestradiol.

Reference solution. A 0.0005 per cent w/v solution of 
ethinylestradiol IPRS in the mobile phase.

Use chromatographic system as described under Uniformity 
of content.

Inject the reference solution and the test solution.

Calculate the content of C20H24O2 in the tablets.

Storage. Store protected from light.

Ethionamide

Ethionamide is 2-ethylpyridine-4-carbothioamide.

Ethionamide contains not less than 98.5 per cent and not more 
than 101.0 per cent of CaH10N2S, calculated on the dried basis.

Category. Antituberculosis.

Description. A yellow crystalline powder or small yellow 
crystals. • •

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the-spectrum with that obtained with ethionami^ 

IPRS or with the reference spectrum of ethionamide. 

2292

https://nhathuocngocanh.com/



ETHIONAMIDE TABLETS[p 2022

g Dissolve about 10 mg in 5 ml of methanol and add 5 ml of 
Ql M silver nitrate', a dark brown precipitate is produced.

D. Melting point(2.4.21). 158° to 164°.

Tests
Appearance of solution. Dissolve 0.5 gin 10 ml ol'methanol, 
heating to about 50° and allow to coolto room temperature. 
The solution is not more opalescent than opalescence standard 
052(2.4.1).

Acidity. Dissolve 2.0 g in 20 ml of methanol, heating to about 
50°, and add 20 ml of 'water. Cool slightly, shake until 
crystallisation occurs and allow to cool to room temperature. 
Add 60 ml of water and titrate with 0.1 M sodium hydroxide 
using 0.2 ml of cresol red solution as indicator. Not more than 
0.2 ml is required to change the colour of the solution to red.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance.under 
examination in 100 ml ofthe mobile phase.

Reference solution. Dissolve 25 mg of the ethionamide IPRS 
in 100 ml of the mobile phase. Dilute 1.0 ml of the solution 
lolOO.O ml with the mobile phase.

Chromatographic system
- a stainless .steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Intersil ODS-3),

- mobile phase: a mixture of 60 volumes of a buffer 
prepared by dissolving 2 ml of triethylamine in water, 
adjusted to pH 6.0 with orthophosphoric acid and 
diluting to 1000 ml, and 40 volumes of acetonitrile and 
filtered,

- flowrate: ! ml per minute,
- spectrophotometer set at 290 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.5 
Per cent) and the sum of the areas of all the. secondary peaks 
ls not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

$ulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4; 14) as given 
under the test for Related substances using the following 
solutions.

Test solution. Dissolve about 50 mg of the substance under 
examination in 100.0 ml ofthe mobile phase. Dilute 5.0 ml of 
the solution to 50.0 ml with the mobile phase.

Reference solution. Dissolve 50 mg of the ethionamide IPRS 
ini 00.0 ml ofthe mobile phase. Dilute 5.0 ml of the solution to 
50.0 ml with the mobile phase.

Inject the reference solution. The test is not valid unless he 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the .content of C8H10N2S.

Storage. Store protected from light and moisture.

Ethionamide Tablets
Ethionamide Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of ethionamide, C8H10N2S.

Usual strength. 125 mg.

Identification

A. Extract a quantity of the powdered tablets containing 
25 mg of Ethionamide with 5 ml of methanol, filter and 
evaporate the filtrate to dryness. The residue complies with 
the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethionamide 
IPRS or with the reference spectrum of ethionamide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution, corresponds the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 900 ml of 0.1 M hydrochloric acid
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium, filter and dilute a 
suitable volume ofthe filtrate with the same solvent. Measure 
the absorbance of the resulting solution at the maximum at 
about 274 nm (2.7.4). Calculate the content of C8H!0N2S from
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the absorbance of a solution of known concentration of Storage. Store protected from light and moisture. 
ethionamide IPRS. •

Q. Not less than 75 per cent of the stated amount of C8HI0N3S.

Related substances. Determine by liquid chromatography 
(2.4.14) as given under Assay using the following solutions.

Test solution. Disperse a quantity of the powder containing 
50 mg of Ethionamide and dissolve in 100 ml of the mobile 
phase.

Reference solution. Dissolve 25 mg of the ethionamide IPRS 
in 100 ml of the mobile phase. Dilute 1.0 ml ofthe solution to 
100.0 ml with the mobile phase.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with the reference solution (0.5 
per cent) and the sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 50 mg of Ethionamide in 100.0 ml of 
the mobile phase. Dilute 5.0 ml ofthe solution to 50.0 ml with 
the mobile phase.

Reference solution. Dissolve 50 mg ofthe ethionamide IPRS 
in 100 ml ofthe mobile phase. Dilute 5.0 ml ofthe solution to 
50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Intersil ODS-3),

- mobile phase: a mixture of 40 volumes of acetonitrile 
and 60 volumes of buffer pH 6.0 prepared by mixing 2 ml 
of triethylamine to 1000 ml with water and adjusted to 
pH 6.0 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 290 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than2.0 per cent. 

Inject the reference solution and the test solution.

Calculate the content of C8Hi0N2S in the tablets..

Ethopropazine Hydrochloride

,HCI

Mol. Wt. 348.9

Ethopropazine Hydrochloride is I 0-[2-(diethylamino)- 
propyI Jphenothiazine hydrochloride.

Ethopropazine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.5 per cent of Cl9H24N2S,HCI. 
calculated on the dried basis.

Category. Antiparkinsonian.

Description. A white or slightly creamy-white, crystalline 
powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6), 
Compare the spectrum with that obtained with ethopropazine 
hydrochloride IPRS or with the reference spectrum of 
ethopropazine hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0005 per cent w/v. solution in ethanol (95 per cent) shows 
an absorption maximum at 252 nm and a less well-defined 
maximum at 303 nm; absorbanc&at 252 nm, about 0.42.

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (b).

D. It gives reaction (A) of chlorides (2.3.1).

Tests
Acidity or alkalinity. Dissolve 0.15 g in 50 ml of carbon 
dioxide-free water and add 0.15 ml dimethyl red solution; the 
solution is yellow and not more than 0.2 ml of 0.01 M 
hydrochloric acid is required to change the colour of the 
solution to red.
Related substances. Determine by thin-layer chromatograph 

(2.4.17), coating the plate with silica gel GF254.
Mobile phase. A freshly prepared mixture of equal volumes of 
ether and ethyl acetate saturated with strong anunon^ 
solution.
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,s0lution. Dissolve 0.5 g of the substance under 
exainination in 100 ml of methanol.

teferqnce solution (a). Dilute 1 volume of the test solution to 
100 volumes with methanol.

Reference solution (b). A 0.5 per cent w/v solution of 
..fhopropazine hydrochloride IPRS in methanol.

Applyto P^ate ~ I1'’ each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
?54 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.7 g, dissolve in 200 ml of acetone, add 15 ml of 
mercuric acetate solution. Titrate with 0.1Mperchloric acid, 
using 0.15 ml of a saturated solution of methyl orange in 
acetone as indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03489 g of 
C|9H24N2S,HC1.

Storage. Store protected from light.

Ethopropazine Tablets
Ethopropazine Hydrochloride Tablets

Ethopropazine Tablets contain not less than 92.5 per cent and 
not. more than 107.5 per. cent of the. stated amount of 
ethopropazine hydrochloride,

Usual strength. 50 mg.

Identification
A. Extract a quantity of the powdered tablets containing 
50 mg of Ethopropazine Hydrochloride with 20 ml of 
chloroform, filter, evaporate the filtrate to dryness and dry the 
residue at 60° at a pressure not exceeding 0.7 kPa. The residue 
complies with the following test.

C. To a quantity of the powdered tablets containing 5 mg of 
Ethopropazine Hydrochloride add 5 ml of sulphuric acid and 
allow to stand for 5 minutes; a red colour is produced.

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A freshly prepared mixture of equal volumes of 
ether and ethyl acetate saturated with strong ammonia 
solution.

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of Ethopropazine Hydrochloride with 50 ml of 
chloroform for 15 minutes, centrifuge and use the supernatant 
liquid.

Reference solution (a). A 0.2 per cent w/v solution of 
ethopropazine hydrochloride IPRS in chloroform.

Reference solution (b). A 0.002 per cent w/v solution of 
ethopropazine hydrochloride IPRS in chloroform.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. Any secondary spot in the chromatogram obtained with 
the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (b).

Other tests. Comply with the tests stated under Tablets.

Assay. Protect the solution from light throughout the test.

Weigh and powder 20 tablets. Disperse a quantity of the 
powder containing 50 mg of Ethopropazine Hydrochloride, 
extract with four quantities, each of 20 ml, of ethanol (95 per 
cent). Filter and dilute the filtrate to 100.0 ml with ethanol (95 
percent). Dilute 10.0 ml ofthe solution to 100.0 ml with ethanol 
(95 percent). Dilute 10.0 ml ofthe solution further to 100.0 ml 
and measure the absorbance of the resulting solution at the 
maximum at about 252 nm (2.4.7). Calculate the content of 
Ci9H24N3S,HC1, taking 845 as the specific absorbance at 
252 nm.

Storage. Store protected from light.

Ethosuximide

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethopropazine 
hydrochloride IPRS or with the reference spectrum of 
e*hopropazine hydrochloride.

D. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
{hat in the chromatogram obtained with reference solution (a).

C7HnNO2 MoLWt 141.2

Ethosuximide is (37?5r)-3-ethyl-3-methypyrrolidine-2,5-dione.
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Ethosuximide contains not less than 99.0 per cent and not 
more than 101.0 per cent of C7HnNO2, calculated on the 
anhydrous basis.

Category. Antiepileptic

Description. A white or almost white powder or waxy solid. It 
shows polymorphism (2.5.11).

Identification

A. Determine by infrared absorption spectrophotometry (2.4,6). 
Melt a sufficient quantity at 50°, prepare a thin film between 
two previously warmed bromide plates and record the 
spectrum immediately. Compare the spectrum with' that 
obtained with ethosuximide IPRS or with the reference 
spectrum of ethosuximide.

B. When examined in the range 230 nm to 360 nm (2.4.7), 0.1 
per cent w/v solution in ethanol (95 per cent) shows an 
absorptionmaximumat248nm;about0.85. .

Tests
Appearance of solution. A 10 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1).

Cyanide, Dissolve 1,0 g in 10 ml of ethanol (90per cent), add 
0.5 ml oi ferrous sulphate solution, 1 ml of 2 M sodium 
hydroxide and 0.1 ml of ferric chloride solution. Heat to 
boiling, cool and acidify using 3 ml of 7 M sulphuric acid. 
After 15 minutes, there is no blue colour and no blue precipitate 
is produced.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.25 g of the substance under 
examination in mobile phase A and dilute to 10.0 ml with mobile 
phase A. store the solution at room temperature for at least 30 
minutes before injection (in situ transformation of impurity B 
to impurity A).

Reference solution (a). A 0.05 per cent w/v solution of 
ethosuximide impurity A ((2RS)-2-ethyl~2-methyl- 
butanedionic acid) IPRS in mobile phase A.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 20.0 ml with mobile phase A,

Reference solution (c). Mix 1.0 ml of reference solution (a) 
and 4.0 ml of the test solution.

Chromatographic system
- a stainless steel column 10 cm x 2.1 mm, packed with 

end-capped solid core octadecylsilane organosilica 
polymer compatible with 100 per cent aqueous mobile 
phase (2.6 pm),

- mobile phase: A. a buffer solution prepared by 
dissolving. 15.6 g of sodium dihydrogen phosphate in

Mobile phase B 
(per cent v/v) 

10

10
70
70
10

...................................................      2022

900 ml of water, adjusted to pH 2.0 with °rthophosp)]0rj 
acid and dilute to 1000 ml with water, c

B. acetonitrile,
- a gradient programme using the conditions given below 
- flow rate: 0.25 ml per minute,
- spectrophotometer set at 220 nm, 
- injection volume: 3 pl.

Time Mobile phase A 
(in min.) , (per cent v/v)

0 90
10 90
11 30
15 30
20 90

The relative retention time with-reference to ethosuximide 
(retention time: about 4 minutes) for ethosuximide impurity A 
is about 1.7.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to ethosuximide and 
ethosuximide impurity A is not less than 3.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.1 
per cent) and the sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent). Ignore any peak with an area less than .0,5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b).(0.05 per cent).

Sulphated ash (2.3 ,1.8). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent,1 determined on 
1.0g.

Assay. Dissolve 0.12 g in 20 ml of dimethylformamide. Titrate 
with 0. IM tetrabutylammonium hydroxide, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration, 

1 ml of 0.1 Mtetrabutyldmmonium hydroxide is equivalent to 
0.01412 gofC7HnNO2.

Storage. Store protected from light.

Ethosuximide Capsules
Ethosuximide Capsules contain not less than 92.5 Per ceiU 
and not more than 107.5 per cent of the , stated amount o 
ethosuximide, C7I1| 1NO2.

Usual strength.250 mg.
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Identification
a Quantcontents °f ^ie capsules containing 

o of Ethosuximide with 0.2 g of resorcinol and 0.1 ml of 
St.liric acid sA 140° for 5 minutes, add 5 ml of water, make 

jfcaline with 5 M sodium hydroxide and add 0.2 ml to a large 
oSume of water; a bright green fluorescence is produced.

g Shake a quantity of the contents of the capsules containing 
q ?5 g of Ethosuximide with 80 ml of ethanol (95 per cent) for 
3 few minutes, add sufficient ethanol (95 per cent) to produce 
Iqq mfmix and filter. Dilute 20 ml of the filtrate to 100 ml with 
ethanol (95 Per cent). Absorbance of the resulting solution 
at the maximum at about 248 nm, about 0.43 (2.4.7).

Tests

Tests

Other tests. Comply with the tests stated under Oral liquids.

Assay. Determine by gas chromatography (2.4.13).

Test solution (a). Add 10 ml of water and 2 g of sodium 
bicarbonate to a weighed quantity of the syrup containing 
about 0.25 g of Ethosuximide and extract with five quantities, 
each of 25 ml, of chloroform, washing each extract with the 
same 10 ml of water. To the combined extracts add 10 ml of a 
3.0 per cent w/v solution of dimethyl phthalate (internal 
standard) in chloroform, shake with 10 goi anhydrous sodium 
sulphate and filter.

Test solution (b). Prepare in the same manner as test solution 
(a) but omit the internal standard.

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the contents of the capsules 
containing 0.2 g of Ethosuximide and.dissolve in 30 ml of 
dimethy(formamide. Titrate with 0.1 Mtetrabutylammonium 
hydroxide, using a 0.1 per cent w/y solution of azo violet in 
dimethylformamide as indicator. Carry out a blank titration.

1 ml of 0.1 Mtetrabutylammonium hydroxide is equivalent to 
0.01412 g of C7HhNO2.
Storage. Store protected from moisture at a temperature not 
exceeding 30°.

I Ethosuximide Syrup
j Ethosuximide Oral Solution

I Ethosuximide Syrup is a solution of Ethosuximide in a suitable
I flavoured vehicle.

| Ethosuximide Syrup contains not less than 95.0 per cent and

I
 not more than 105.0 per cent ofthe stated amount of 

ethosuximide, C7HhNO2.

I
 Usual strength. 250 mg in 5 ml.

Identification
A. Extract a quantity of the syrup containing 0.5 g of 

5 Ethosuximide with two quantities, each of 3 0 ml, of chloroform,
| filter the combined extracts through a plug of cotton and
| evaporate the filtrate to dryness. Heat 100 mg ofthe residue
| with 0.2 g of resorcinol and 0.1 ml of sulphuric acid at 140° for
I3 ^nutes, cool, add 5 ml of water, make alkaline with 5 'M 

sodium hydroxide and add 0.2 ml to a large volume of water, 
a bright green fluorescence is produced.

1° the Assay, the principal peak in the chromatogram 
| °btained with test solution (b) corresponds to the peak in the 
I c^0Rtatogram obtained with the reference solution.

Reference solution. Add 2 ml ofthe internal standard solution 
to 25.0 ml of a 0.2 per cent w/v solution of ethosuximide IPRS 
in chloroform.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed 

silanised diatomaceous support (80 to 100 mesh) 
impregnated with 3 per cent w/w of cyanopropylmethyl 
phenyl methyl silicone fluid (OV-225.) of 
cyanopropylmethyl phenyl methyl silicone fluid (Such 
as OV-225),

- temperature:
column. 165°,
inlet port and detector. 240°,

- flow rate: 30 ml per minute ofthe carrier gas.

Inject 2 pl of the reference .solution, test solution (a), and (b).

Determine the weight per ml ofthe syrup (2.4.29), and calculate 
the content of C7HnNO2, weight in volume. .

Storage; Store at a temperature not exceeding 30°.

Ethyl Acetate

o 
H3C^O^CH3

C4HsO2 Mol. Wt. 88.1

Ethyl Acetate is Acetic acid, ethyl ester.

Ethyl Acetate contains not less than 98.0 per cent and not 
morethan 102.0percentofC4Hs02.

Category. Excipient.

Description. A transparent, colourless liquid.
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Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethyl acetate 
IPRS or with the reference spectrum of ethyl acetate.

Tests

Specific gravity (2.4.29). 0.894 to 0.898.

Acidity. To 2.0 ml, add 10 ml of neutralized ethanol, add 2 
drops of phenolphthalein solution. Neutralize with O.IM 
sodium hydroxide. Not more than 0.1 ml of 0.1 M sodium 
hydroxide is required to change the colour of the solution.

Readily carbonizable substances. To 2.0 ml, add 10.0 ml of 
sulphuric acid to form separate layers. No dark zone is 
developed within 15 minutes.

Limit of nonvolatile residue. Not more than 0.02 per cent, 
determined by evaporating 100 g of Ethyl Acetate to dryness 
in a fared porcelain dish on a steam-bath and dry at 105° for 
1 hour.

Related substances. Determine by gas chromatography 
(2.4.13).

Test solution. Dissolve 1.6 g of Ethyl Acetate inlO.O ml o!N,N- 
dimethylacetamide.

Reference solution (a). A solution containing 0.016 per cent 
w/v, each of, acetaldehyde and methanol, 16.0 per cent w/v of 
ethyl acetate IPRS and 0.16 per cent w/v of 'methyl ethyl ketone 
IPRS in N,N-dimethylacetamide.

Reference solution (b). A solution containing 0.016 per cent 
w/v, each of, acetaldehyde, ethyl acetate IPRS and 1-ethoxy- 
2-methylpropane IPRS in N,N~dimethylacetamide.

Reference solution (c). A solution containing 0.016 per cent 
w/v, each of, methanol, methyl acetate, and methyl isobutyrate 
in N,N-dimethylacetamide (For identification of Methyl 
compounds).

Reference solution (d). Dilute 5.0 ml of reference solution (b) 
to 10.0 ml with N, N-dimethylacetamide.

Chromatographic system
- a fiised-silica capillary column 60 m x 0.32 mm coated 

with 6 per cent cyanopropylphenyl- 94 per cent 
dimethylpolysiloxane (film thickness 1.8 pm) (Such as 
DB624),

- temperature:
column. 40° for 15 minutes, 40° to 200° @ 12° per minute 
and hold at 200° for 2 minutes,

- inletportat210°anddetectorat250°,
- flame ionisation detector,
- flow rate: 3 ml per minute using nitrogen as carrier gas, 
- splitratio: 30:1,
- injection volume: 1 pl.

IP 2022

Name ~ReTati’ve’"'

_______ :______________________________ IetentiontinTe 
Acetaldehyde______________________________ 029

Methanol 03]
Methyl ethyl ketone 0.97

Ethyl acetate i.o
1 -ethoxy-2-methylpropane

Inject reference solution (a), (b) and (d). The test is not valid 
unless the resolution between the peaks due to acetaldehyde 
and methanol is not less than 2.0 and between the peaks due 
to methyl ethyl ketone and ethyl acetate is not less than 2.0 in 
the chromatogram obtained with reference solution (a), the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent and the tailing factor is not more than 1.5 for 
acetaldehyde, ethyl acetate and 1 -ethoxy-2-methylpropane 
peaks in the chromatogram obtained with reference solution 
(b) and signal-to-noise ratio for acetaldehyde, ethyl acetate 
and l-ethoxy-2-methylpropane peaks is not less than 20 in 
the chromatogram obtained with reference solution (d).

Inject reference solution (c) to identify the peaks due to 
methanol, methyl acetate and methyl isobutyrate.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to acetaldehyde and l-ethoxy-2- 
methylpropane, each of, is not more than the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent), the sum of the areas of 
the peaks corresponding to methyl compound (methanol, 
methyl acetate and methyl isobutyrate) multiplied by 
correction factor 0.1 is not more than the area of the ethyl 
acetate peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of the areas of all the 
secondary peaks other than acetaldehyde, l-ethoxy-2- 
methylpropane and methyl compounds is not more than 3 
times the area of the ethyl acetate peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent).

Bacterial endotoxins (2.2.3). If labeled for use in preparing 
parenteral dosage forms, it also meets the following 
requirements. The level of bacterial endotoxins is such that 
the requirement in the relevant dosage form monographs in 
which Ethyl Acetate is used can be met. Where the label states 
that Ethyl Acetate must be subjected to further processing 
during the preparation of injectable dosage forms, the level of 
bacterial endotoxins is such that the requirement in the 
relevant dosage form monograph in which Ethyl Acetate is 
used can be met.

Assay. Determine by gas chromatography (2.4.13).
Test solution. Dissolve 50 mg of Ethyl Acetate in 25.0 ml of

N,N-dimethylacetamide.
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r rence solution (a). A solution containing 0.2 per cent w/ 
* f ethyl acetate IPRS and 0.002 per cent w/v of methyl ethyl 
\etoue IPRS 'n H,H-<dimethylacetamide.

inference solution (b). A 0.2 per cent w/v solution of ethyl 
acetate IPRS in N,N-dimethylacetamide.

Use chromatographic system as described under Related 
substances.
The relative retention.time with reference to ethyl acetate for 
methyl ethyl ketone is about 0.97.

Inject reference solution (a), (b). The test is not valid unless 
jhe resolution between the peaks due to methyl ethyl ketone 
and ethyl acetate is not less than 2.0 in the chromatogram 
obtained with reference solution (a), the tailing factor is not 
more than 1.5 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent in the chromatogram 
obtained with reference solution (b).

Inject reference solution (b) and the test solution. 

Calculate the content of C4H8O2.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Labelling. When it is intended for use in preparing injectable 
dosage forms, the label states that it must be subjected to 
further processing during the preparation of injectable dosage 
forms to ensure acceptable levels of bacterial endotoxins.

Ethylcellulose
Cellulose ethyl ether

Ethylcellulose is an ethyl ether of cellulose.

Ethylcellulose contains not less than 44.0 per cent and not 
more than 51.0 per cent of ethoxy (-OC2H5) groups, calculated 
on the dried basis.

Category. Pharmaceutical aid.

Description. A white to light tan powder.

Identification
Dissolve 15 mg of the dried sample in 10 ml of dried 
dichloromethane. Grind 0.5 ml of the solution to dryness with 
0-3 g of potassium bromide. The residue complies with the 
following test.
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethylcellulose 
IPRS or with the reference spectrum of ethylcellulose. '

Tests
pH (2.4.24). 5.5 to 8.0, determined in a solution prepared in the 
following manner. Stir 1.0 g with 50 ml of carbon dioxide-free 

water previously heated to 90°, then cool and dilute with 
sufficient carbon dioxide-free water to produce 100 ml.

Apparent viscosity. 90.0 to 110.0 per cent of that stated on the 
label for viscosity types of 10 mPa s or more; 80.0 to 120.0 per 
cent of that stated on the label for viscosity types of 6 to 10 
millipascal seconds; 75.0 to 140.0 per cent of that stated on 
the label for viscosity types of 6 millipascal seconds or less, 
determined by the following method. Weigh accurately about 
5.0 g, calculated on the dried basis and dissolve in 95.0 ± 
0.05 g of a mixture of 80 parts of toluene and 20 parts of 

ethanol by weight. For ethylcellulose containing less than 
46.5 per cent of ethoxy groups use a mixture of 60 parts of 
toluene and 40 parts of ethanol. Determine the viscosity at 
25°byMethodA(2.4.28).

Arsenic (2.3.10). Mix 3.30 g with 5 ml of sulphuric acidAsT, 
add a few glass beads and digest in a fumehood, preferably 
on a hot plate at a temperature not exceeding 120°, until charring 
begins. (Additional acid may be necessary to wet some samples 
completely but the total volume added should not exceed 
10 ml). Cautiously add, drop wise, hydrogen peroxide solution 
(30 per cent) allowing the reaction to subside and again 
heating between additions of drops. Add the first few drops 
very slowly with sufficient mixing to prevent a rapid reaction. 
Discontinue heating if foaming becomes excessive. When the 
reaction has abated, heat cautiously, rotating the flask 
occasionally to prevent the sample from caking on glass 
exposed to the heating unit. (NOTE-Maintain oxidising 
conditions at all times during the digestion by adding small 
quantities of the hydrogen peroxide solution whenever the 
mixture turns brown or darkens). Continue the digestion until 
the organic matter is destroyed, gradually raising the 
temperature of the heating unit until fumes of sulphur trioxide 
are copiously evolved and the solution becomes colourless 
or retains only a light straw colour. Cool, add cautiously 10 ml 
of water, mix, and again evaporate till strong fuming, repeating 
this procedure to remove any trace of hydrogen peroxide. 
Cool, add cautiously 10 ml of water, wash the. sides of the 
flask with a few ml of water, and dilute with water to 35 ml. The 
resulting solution complies with the limit test for arsenic 
(3 ppm).

Heavy metals (2.3.13). 0.5 g complies with the limit test for 
heavy metals, Method B (40 ppm).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4.19). Notmore than 3.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Determine by gas chromatography (2.4.13).

Internal standard solution. To 10 ml of o-xylene add 0.5 ml of 
octane and dilute to 100.0 ml with o-xylene.

Test solution. To 30 mg (dried substance), add 60 mg of adipic 
acid in a 5 ml pressure-tight reaction vial equipped with a 
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pressure-tight membrane stopper coated with 
polytetrafluoroethylene and secured with an aluminium 
crimped cap or another sealing system providing a sufficient 
air-tightness. Add 2.0 ml of the internal standard solution and 
1.0 ml of hydriodic acid and close immediately. Accurately 
weigh the vial (total mass before heating), do not mix the 
contents of the vial by hand before heating. Place the vial in 
an oven or heat in a suitable heater, with continuous mechanical 
agitation, maintaining the internal temperature of the vial at 
115± 2° for 70 minutes. Allo w to cool and accurately weigh the 
vial (total mass after heating). If the difference between the 
total mass before heating and the total mass after heating is 
more than 10 mg, prepare a new. test solution. After phase 
separation, pierce through the septum of the vial with a cooled 
syringe and withdraw a sufficient volume of the upper layer 
as the test solution.

Reference solution. Place 60 mg of adipic acid and 2.0 ml of 
the internal standard solution in another 5 ml reaction vial, 
add 1.0 ml of hydriodic acid and close immediately. Accurately 
weigh the vial then inject 25 pl of iodoethane through the 
septum into the vial, weigh, again accurately and mix. After 
phase separation, pierce through the septum ofthe vial with a 
cooled syringe and withdraw a sufficient volume of the upper 
layer as the reference solution.

Chromatographic system
- a fused silica column 30 m x 0.53 rhm, packed with poly 

' (dimethyl) siloxane (film thickness 3 pm),
- column temperature:

time temperature
(min.) •• (°)

■ . ■ 0-3 50
3-8 50 ->100

8-12 100-»250
12-20 250

- inlet port at 250° and detector at 280°,
- flow rate: 4.2 ml per minute using helium as carrier gas, 
- flame ionization detector,
- split ratio: 1:40.

The relative retention time with reference to octane (retention 
time about 10 minutes) iodoethane about 0.6.

Inject Ipl of the reference solution. The test is not valid 
unless the resolution between the peaks due to iodoethane 
and octane is not less than 5 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject the reference solution and internal standard solution.

Calculate the response factor of iodoethane using the 
following expression.

AjX^xC .....
: d2Xl00 ■

where, A} =

A2 ~

Wi - 
c =

area ofthe peak due to the internal standard' 
the chromatogram obtained with the referee 
solution, 
area, of the peak due .to iodoethane jn $ 
chromatogram obtained with the reference 
solution,
mass of iodoethane in the reference solution 
in mg,
percentage content of iodoethane.

Inject the reference solution, internal standard solution and 
the test solution.

Calculate the percentage content m/m of ethoxy groups using 
the following expression.

x R x x 100
Aj. xW2 x M2

where, A3 = area ofthe peak due to the internal standard in 
the chromatogram obtained with the test 
solution,

A4 = area of the peak due to iodoethane in the 
chromatogram obtained with the test solution,

R - reponse factor,
'M} = molar mass of the ethoxygroups (45.1),
M2 • = molar mass of iodoethane (156.0),
W2 - mass of the sample (dried substance) in the 

test solution, in mg.

Labelling. The label states the apparent viscosity in mPa s of 
a 2.0 per cent w/v solution and its ethoxy content.

Ethyl Chloride

h3c^ci
C2H5CI Mol. Wt. 64.5

Ethyl Chloride is chloroethane.

Category. Anaesthetic.

Description. Gaseous at ambient temperatures and pressures 
but is generally compressed to a colourless, mobile, flammable 
and very volatile liquid.

Identification
A. Burns, with a luminous flame with the production of 

hydrogen chloride.
B. Hydrolyse a few ml with 5 Msodium hydroxide', the resulting 
solution gives the reactions of chlorides (2.3.1), and after the 
addition of iodine solution and warming, crystals of iodoform 
are produced.
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Tests
or alkalinity. Shake 10 ml with 10 ml of ice-cold water 

4 allow the ethyl chloride to evaporate at room temperature; 
residual liquid (liquid A) is neutral to litmus solution.

|onisable chlorides. 5 ml of liquid A gives no turbidity with 
silver nitrate solution.

gthaitol. Warm 5 ml of liquid A with iodine solution and sodium 
carbonate-, no iodoform is produced.

Distillation range. Into a dry 100-ml measuring cylinder insert 
3 stopper carrying a short exit tube not less than 6 mm in 
internal diameter and an accurately standardised short-bulb 
thermometer, covering the range -20° to +30° and graduated 
in tenths of a degree. Cover the bulb of the thermometer with 
apiece of very .fine muslin, free from grease and sizing materials, 
so that one end hangs down about 10 mm below the bulb. 
Cool the cylinder in. ice-water, transfer to it 100 ml of the sample, 
previously cooled in ice-water, insert the stopper and adjust 
the thermometer so that the end of the muslin dips into the 
liquid and the bulb is above the surface. Replace the ice-water 
with water at 24°. to 26° and observe the temperature when 
5 ml of sample has evaporated and.again when 5 ml remains. 
Continually lower, .the thermometer to maintain, its position 
relative to the liquid surface throughout the test. Correct the 
observed temperature by adding 0.26° for eyery kPa that the 
barometric pressure is below 101.3 kPa or by subtracting 0.26° 
for every kPa above. The corrected temperature is not lower 
than 12.0° and not higher than 12.5°.

Other organic compounds. On evaporation, no foreign odour 
is detectable at any stage.

Non-volatile matter. Not more than 0.01 per cent w/w, when 
evaporated and dried at 105°.

Storage. Store protected from light in a refrigerator (2° to 8°).

Category. Pharmaceutical aid.

Description. Aclear pale yellower colourless liquid.

Tests

Weight per ml (2.4.29). 0.869 g to 0.874 g, determined at 20°.

Acid value (2.3.23). Not more than 0.5.

Peroxides. Dissolve 5.0 g in 15 ml of chloroform, add20 ml of 
glacial acetic acid and 0.5 ml of a saturated solution of 
potassium iodide, mix and allow to stand for exactly 1 minute 
in the dark. Add 30 ml of water and titrate with 0.01 M sodium 
thiosulphate using starch solution as indicator; not more 
than 2.5 ml of 0.01 M sodium thiosulphate is required.

Iodine value (2.3.28). 75 to 85.

Assay. Boil a suitable volume of ethanol (95 per cent) to 
expel carbon dioxide and neutralise it to phenolphthalein 
solution. Weigh 2.0 g Of the substance under examination, 
dissolve in 5 ml ofthe neutralised ethanol contained in a hard- 
glass flask and neutralise the free acid in the solution, with 
0.1 M ethanolic potassium hydroxide using .0.2 ml. of 
phenolphthalein solution as indicator. Add 25.0 ml of 0.5 M 
ethanolic potassium hydroxide and boil under a reflux 
condenser on a water-bath for 1 hour and continue boiling for 
2 hours over a flame.'Add 20 ml of water and titrate the excess 
of alkali with 0.5 M hydrochloric acid using a further 0.2 ml of 
phenolphthalein solution as indicator. Repeat the operation 
without the substance under examination. The difference 
between the titres represents the alkali required to saponify, 
the substance under examination.

1 ml of 0.5- M ethanolic potassium hydroxide is equivalent to 
0.1553 g of

Storage. Store protected from light in small, well-filled and 
well-closed containers under an atmosphere of nitrogen.

Ethyl Oleate

CAO2 Mol. Wt. 310.5

Ethyl Oleate consists of the ethyl esters of (zfyoleic and 
related acids.

Ethyl Oleate contains not less than 100.0 per cent w/w and not 
rnore than 105.0 per cent w/w of the ethyl esters of (Z)-oieic 
ai*d related acids, calculated as C20H38O2.

Ethylparaben
Ethyl hydroxybenzoate; Ethyl parahydroxybenzoate.

C9H10O3 Mol. Wt. 166.2

Ethylparaben is ethyl 4-hydroxybenzoate.
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Ethylparaben contains not less than 98,0 per cent and not 
more than 102.0 per cent of C9Hio03.

Category. Pharmaceutical aid.

Description. A white or almost white, crystalline powder or 
colourless crystals.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethylparaben 
IPRS or with the reference spectrum of ethylparaben.

Tests

Solution A. A 10.0 per cent w/v.solution in ethanol (95 per 
cent).

Appearance of solution. Solution Ais clear (2.3.1) and not 
more, intensely coloured than reference solution B YS6 (2.3.1).

Acidity. To 2 ml of solution A, add 3 ml of ethanol (95 per 
cent), 5 ml of carbon dioxide- free water and 0.1 ml of 
bromocresol green solution. Not more than 0.1 ml of 0.7 M 
sodium hydroxide is required to change the colour of the 
indicator to blue.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 2.5 ml oimethanol and dilute to 50.0 ml with the 
mobile phase. Dilute 10.0 ml ofthe solution to 100.0 ml with 
the mobile phase.

Reference solution (a). A solution containing 0.0005 per cent 
w/v each of ethylparaben impurity A, ethylparaben impurity B 
and the substance under examination in the mobile phase.

Reference solution (b). Dissolve 50 mg of ethylparaben IPRS 
in 2.5 ml of methanol and dilute to 50.0 ml with the mobile 
phase. Dilute 10.0 ml ofthe solution to 100.0 ml with the mobile 
phase.

Reference solution (c). Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 fim),

- mobile phase: a mixture of 35 volumes of 0.68 per cent 
w/v of potassium dihydrogen phosphate and 
65 volumes of methanol,

- flow rate: 1.3 ml per minute,
- spectrophotometer set at 272 nm,
- injectionvolume: 10 pl.

.......................................................................................... Ip202J

Name Relative Corr’mi^
retention time factor

Ethylparaben impurity A1 0.5 . 1,4
Ethylparaben
(Retention time: about 3 minutes) 1.0 __

Ethylparaben impurity B2 0.8 _

:4-hydroxybenzoic acid,

2methyl parahydroxybenzoate.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to ethylparaben impurity g 
and ethylparaben is not less than 2.0.

Inject reference solution (c) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak 
The area of any peak corresponding to ethylparaben impurity 
A is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.5 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.5 per cent) and the sum of areas 
of all the secondary peaks is not more than twice the area of 
the principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent). Ignore any peak with an area less 
than 0.2 times the areaofthe principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Assay. Determine by liquid chromatography (2.4.14), as 
described under test for related substances with the following 
modification.

Inject reference solution (b) and the test solution.

Calculate the content of C9H10O3.

Ethyl Vanillin

OH

QH.A Mol.Wt.166.2

Ethyl Vanillin is 3-Ethoxy-4-hydroxybenzaldehyde.

Ethyl Vanillin contains not less than 98.0 per cent and not 
more than 101.0 per cent of C9Hi0O3, calculated on the dried 
basis.

Category. Pharmaceutical aid. ;
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identification
Petennine by infrared absorption spectrophotometry (2.4.6). 

Conipar® the spectrum with that obtained with ethyl vanillin 
[pRS or with the reference spectrum of ethyl vanillin.

g When examined in the range 200 nm to 400 nm (2.4.7), a 
0 0008 Per cent w/'v s°lu^on in methanol shows absorption 
maxima similar to that in the reference solution.

Tests
Melting range (2.4.21). 76° to 78°.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

toss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1 g by drying over phosphorous pentoxide for 4 hours.

\ssay. Dissolve 0.3 g, in 50 ml of dimethylformamide contained 
in a 125-ml conical flask. Add thymol blue TS and titrate with 
0.1 Msodium methoxide, using a magnetic stirrer and taking 
precautions against the absorption of atmospheric carbon 
dioxide. Carry out a blank titration.

! m! of 0.1 Msodium methoxide is equivalent to 0.01662 g of
CqHiqO}.
Storage. Store protected from light and moisture.

Ethylenediamine Hydrate

h2n^nh2 .h2o 

20 ml of dilute hydrochloric- acid. Evaporate the solution to 
dryness on a water-bath, breaking up any cake formed with a 
glass rod, and dry at 105° for 1 hour.

1 g of residue is equivalent to 0.5872 g of C2H8N2,H2O.

Calculate the percentage of C2H8N2,H2O; the result is within 
0.5 per cent of the percentage of ethylenedi aminehydrate 
determined in the Assay.

Heavy metals (2.3.13). Evaporate 5.0 ml on a water-bath to 
dryness, add to the residue 1 ml of hydrochloric acid and 
0,5 ml of nitric acid and evaporate to dryness. Dissolve the 
residue in 20 ml of warm water, cool, add sufficient water to 
produce 100 ml and mix. 20 ml ofthe resulting solution complies 
with the limit test for heavy metals, Method A (20 ppm).

Iron (2.3.14). To the residue obtained in the test for Non­
volatile matter add 1 ml of hydrochloric acid and 0.5 ml of 
nitric acid and evaporate to dryness on a water-bath. Dissolve 
the residue in 20 ml of warm water and dilute with water to 
100 ml. 40 ml of the solution complies with the limit test for iron 
(20 ppm).

Non-volatile matter. Not more than 0.02 per cent w/v, 
determined on 5.0 ml by evaporating to dryness on a water­
bath and drying at 105° for 1 hour.

Assay. Weigh 1.0 g, dissolve in 75 ml of water and titrate with 
1 Mhydrochloric acid using bromophenol blue solution as 
indicator until a yellow colour is produced. Carry out a blank 
titration.

1 ml of I Mhydrochloric acid is equivalent to 0.03906 g of 
(WW

Storage. Store protected from light.

CH3N2,H2O Mol. Wt. 78.1

Ethylenediamine Hydrate is ethane-1,2-diamine monohydrate.

Ethylenediamine Hydrate contains not less than 97.5 per cent 
w/wand not more than 101.5 per centw/w of C2H8N2,H2O.

Category. Pharmaceutical aid (for Aminophylline Injection). 

Description. A clear, colourless or slightly yellow liquid.

Identification
A. Dilute 1 ml to 6 ml with water. To 3 drops ofthe solution 
add 2 ml of a 1 per cent w/v solution of copper sulphate and 
shake; a purple-blue colour is. produced.-

D-It is strongly alkaline.

Tests
Ammonia and other bases. Weigh 1.5 ml and transfer with the 
a!d ethanol (95 per cent) to a small dish. Add, with stirring,

Ethyloestrenol

C20H32O Mol. Wt. 288.5

Ethyloestrenol is 17a-ethylestr-4-en-17p-ol containing a 
variable amount of methanol of crystallisation.

Ethyloestrenol contains not less than 95.0 per cent and not 
more than 103.0 per cent of C2oH320, calculated on the 
anhydrous and methanol-free basis.

Category. Anabolic steroid.
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Description. A white or almost white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ethyloestrenol 
IPRS or with the reference spectrum of ethyloestrenol.

B. Determine by thin-layer chromatography (2,4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of heptane and 20 
volumes of acetone.

Solvent mixture. A mixture of 90 volumes of chloroform and 
10 volumes Of methanol.

Test solution. Dissolve 0.25 g of the substance under 
examination in 100 ml in the solvent mixture.

Reference solution (a). A 0.25 per cent w/v solution of 
ethyloestrenol IPRS in the solvent mixture.

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a).

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air, heat it at 105° for 10 minutes, spray with 
ethanolic sulphuric acid (20 per cent) and heat at 105° for a 
further 10 minutes. Allow to cool and examine in daylight and 
under ultraviolet light at .365. nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The principal spot in the chromatogram obtained with 
reference solution (b) appears as a single, compact spot.

Tests
Specific optical rotation (2.4.22). +29.0° to +33.0°, determined 
in a 1.0 per cent w/v solution in dioxan.

17a-Ethyloestran-17P-oI. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel G 
containing 20 per cent w/v of silver nitrate.

Mobile phase. A mixture of 75 volumes of toluene and 25 
volumes of nonan-5-one.

Solvent mixture. 9 volumes of chloroform and 1 volume of 
methanol.

Test solution. Dissolve 0.4 g of the substance under 
examination in 10 ml in the solvent mixture.

Reference solution. A 0.08 per cent w/v solution of 
17a-ethyloestran-17f-ol IPRS in the solvent mixture. ’

Apply to the plate 5 pl of each solution. After development, 
dry the plate, heat it at 105° for 10 minutes, spray with ethanolic 
sulphuric acid (20 per cent), tent at 105° for a further 10 
minutes and allow to cool. Any spot corresponding to 
17a-~ethyloestran-17p-ol in the chromatogram obtained with 

the test solution is not more intense than the spot in 
chromatogram obtained with the reference solution.

Related substances. Carry out Identification test B but
10 pl ofthe. following solutions... §

Test solution. A 1 per cent w/v solution of the substance 
under examination.

Reference solution (a). A 0.01 per cent w/v solution ofthe 
substance under examination.

Reference solution (b). A 0.005 per cent w/v solution ofthe 
substance under examination.

Any secondary spot in the chromatogram obtained with the 
test solution is not more intense than the spot in the 
chromatogram, obtained with reference solution, (a) and not 
more than one such spot is, more intense than the spot in the 
chromatogram obtained with reference solution (b).

Methanol. Not more than 4.0 per cent w/w, determined by the 
following method. ,

Determine by gas chromatography (2.4:13).

Test solution (a). A solution containing 10.0 per cent w/v of 
the substance under examination in acetone.

Test solution (b). A solution containing 10.0 per cent w/v of 
the substance under examination and 0.4 per cent v/v of 
ethanol (internal standard) in acetone.

Reference solution. A solution containing 0.4 per cent v/v of 
methanol and 0.4 per cent v/v of the internal standard in 
acetone.

Chromatographic system
- a glass column 2.0 m x 0.4 mm, packed with porous 

polymer beads (100 to 120 mesh) (Such as Porapak Q), 
- temperature:

column. 170°,
inlet port and detector. 240°,

• - flame ionisation detector,
- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas.

Inject 1 pl of the reference solution, test solution (a) and (b). 

Calculate the percentage w/w of methanol, assuming its weight 
per ml at 20° to be 0.792 g.

Sulphated ash (2.3.18). Not more than 0.1 per cent.
Water (2.3.43). Not more than 0.5 per cent, determined on 
5.0 g.

Assay. Determine by gas chromatography (2.4.13).
Test solution (a). A solution containing 0.2 per cent w/v of 

the substance under examination in chloroform.
Test solution (b). A solution containing 0.2 per cent w/v oi 
the substance under examination and: 0.1 per cent w/v o 
arachidic alcohol (internal standard) in chloroform.
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ference solution. A 0.2 per cent w/v solution of 
efjiy!oesirenol IPRS in chloroform.
Chromatographic system

a glass column l.Oni x4 mm, packed with acid-washed, 
silanised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent w/w of phenyl methyl silicone fluid 
(50 per cent phenyl) (Such as OV-17),

_ temperature:
. ' column.2000,

inlet port and detector. 280°,
_ flame ionisation detector, 

flow rate: 30 ml per minute, using nitrogen as the carrier 
gas.. ,

inject 1 pl ofthe reference solution, test solution (a) and (b). 

Calculate the content of C2QH32O.

Storage. Store protected from light in a refrigerator (2° to 8°).

Ethyloestrenol Tablets
Ethyloestrenol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
ethyloestrenol, C2oH320-
Usualstrength.2mg.

Identification

A, Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of heptane and 
20 volumes of acetone.

Solvent mixture. 90 volumes of chloroform and 10 volumes of 
methanol.

Test solution. Extract a quantity of the. powdered tablets 
containing 1 mg of Ethyloestrenol with chloroform, filter, 
evaporate the filtrate to dryness at room temperature at a 
pressure not exceeding 0.2 kPa and dissolve the residue in 
04 ml with solvent mixture.

Reference solution (a). A 0.25 per cent w/v solution of 
ethyloestrenol IPRS in the same solvent mixture.

Reference solution (b). A mixture of equal volumes ofthe test 
solution and reference solution (a).

■:3pply to the plate 2 pl of each solution. After development, 
the plate in air, heat it at 105° for 10 minutes, spray with 

ethanolic sulphuric acid (20 per cent) and heat at 105? for a 
further 10 minutes. Allo w to cool and examine in daylight and 
^der ultraviolet light at 365 nm. The principal spot ;iri: the 
chromatogram obtained with the test solution corresponds to 

’n the chromatogram obtained with reference, solution (a).

The principal, spot, in the chromatogram obtained with 
reference solution (b) appears as a single, compact spot.

B. In the Assay, the principal peak the chromatogram obtained 
with the test solution has the same retention time as that of 
the peak due to ethyloestrenol IPRS in the chromatogram 
obtained with the reference solution (a).

Tests

17a-EthyIoestran-17p-ol. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel G 
containing 20 per cent w/v of silver nitrate.

Mobile phase. A mixture of 75 volumes of toluene and 25 
volumes of nonan-5-one.

Solvent mixture. 90 volumes of chloroform and 10 volumes of 
methanol.

Test solution. Dissolve 20 mg of the residue obtained in the 
test for Related substances in 0.5 ml in the solvent mixture.

Reference solution. A 0.08 per cent w/v solution of 
17a-ethyloestran-l 7f-ol IPRS in the solvent mixture.
Apply to the plate 5 pl of each solution. After development, 
dry the plate, heat it at 1050 for 10 minutes, spray with ethanolic 
sulphuric acid (20 per cent), heat at 105° for a further 10 
minutes and allow to cool. Any spot corresponding to 
17a-ethyIoestran-I7/?-ol in the chromatogram obtained with 
the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution.
Related substances. Carry out Identification test A but using 
10 pl ofthe following solutions.
Solvent mixture. 90 volumes of chloroform and 10 volumes of 
methanol.
Test solution. Extract a quantity of the powdered tablets 
containing 40 mg of Ethyloestrenol with chloroform, filter, 
evaporate the filtrate to dryness and dissolve 10 mg of the 
residue in 1 ml with solvent mixture.
Reference solution (a). Dilute 1 volume ofthe test solution to 
100 volumes with the same solvent mixture.
Reference solution (b). Dilute 1 volume of reference solution 
(a) to 2 volumes with the same solvent mixture.
Any secondary spot in the chromatogram obtained with the 
test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b).
Uniformity of content. Complies with the test stated under 
Tablets.
Proceed as directed in the Assay using the following solutions.
Test solution. Powder one tablet, extract with 5 ml of chloroform 
in a centrifuge tube, centrifuge, evaporate 2.0 ml of the 
supernatant liquid in a current of nitrogen, dissolve the residue 
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in 2 ml of acetone, evaporate the solution to dryness on a 
water-bath and dissolve the residue in 0.4 ml of chloroform.

Reference solution (a). A solution containing 0.2 per cent 
w/v of ethyloestranol IPRS and 0.1 per cent w/v of arachidic 
alcohol (internal standard) in chloroform.

Reference solution (b). Prepare in the same manner as the test 
solution on 2.0 ml of the supernatant liquid but by extracting 
with 2.0 ml of a 0.02 per cent w/v solution of arachidic alcohol 
in acetone.

Calculate the content of C2oH320 in the tablet.
Other tests. Comply with the tests stated under Tablets.
Assay. Determine by gas chromatography (2.4,13).
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 8 mg of Ethyloestrenol with 
20 ml of acetone, filter, evaporate the filtrate to dryness on a 
water-bath and dissolve the residue in 4.0 ml of chloroform.

Reference solution (a). A solution containing 0.2 per cent 
w/v of ethyloestrenol IPRS and 0.1 per cent w/v of arachidic 
alcohol (internal standard) in chloroform.

Reference solution (b). Prepared in a similar manner as solution 
(l)but extracting with 20 ml of a 0.02 per cent w/v solution of 
arachidic alcohol in acetone.

Chromatographic system
- a glass column 1.0 m x 4 mm, packed with acid-washed, 

silanised diatomaceous support (8 0 to 100 mesh) coated
. with 3 per cent w/w of phenyl methyl silicone fluid 

(50 per cent phenyl) (Such as OV-17),.
- temperature: 

column. 200°, 
inlet port and detector. 280°,

- flame ionisation detector,
- flow rate: 30 ml per minute, using nitrogen as the carrier 

gas.
Inject 1 pl of reference solution (a), (b) and the test solution.
Calculate the content of C20H32O in the tablets.
Storage. Store protected from light in a refrigerator (2° to 8°).

Ethynodiol Diacetate

ip 2022

Ethynodiol Diacetate is 19-Norpregn-4-en-20-yn^3 
diol, diacetate, (3fJ, 17a).

Ethynodiol Diacetate contains not less than 97.0 per cent and 
not more than 102.0 per cent of C24H32O4.

Description. Awhite, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4 
Compare the spectrum with that obtained with ethynodiol 
diacetate IPRS or with the reference spectrum of ethynodiol 
diacetate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Optical rotation (2.4.22). -76,0° to -70.0°, determined on 
1.0 per cent w/v solution in chloroform.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.25 g of the substance under 
examination in 50 ml of acetonitrile, with the aid of ultrasound 
and dilute to 100.0 ml with water. Dilute 5.0 ml ofthe solution 
to 50.0 ml with the mobile phase.

Reference solution. Dissolve 125 mg of ethynodiol'diacetale 
IPRS in 25 ml of acetonitrile, with the aid of ultrasound and 
dilute to 50.0 ml with water. Dilute 5.0 ml of the solution to 
50.0 ml with the mobile phase.

Chromatographic system -
- a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl group (5 pm) (Such as Adsorbosphere Phenyl), 
- column temperature: 40°,
- mobile phase: a mixture of 59 volumes of water and 41 

volumes of acetonitrile,
- flow rate: 2 ml per minute,
- spectrophotometer set at 200 nm, 
- injection volume: 20 pl.

Name Relative
retention time

a-Ethynodiol diacetate 0.87

Ethynodiol diacetate (Retention time: about
18 minute)_________________ ________________________
Inject the reference solution. The test is not valid unless the 
tailing factor is not less than 0.75 and not more than 2.0 an 
the relative standard deviation for replicate injections is not 

more than 1.0 per cent. : ,
Inject the test solution. The area of any peak corresponds^ 

cent, theMol. Wt. 384.5' to a-ethynodiol diacetate is not more than 1.5 per
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of any other secondary peak is not more than 0.5 per cent 
^the sum of the areas of all the secondary peaks is not 

more than 2-0 per cent, calculated by area normalization.

timit of Conjugated Diene. The absorbance of a 0.05 per cent 
solution in methanol at the maximum at about 236 nm 

4 7) is not more than 0.50.

Heavy metals (2.3.13). ,1.0 g complies with the limit test for 
hea^metals, Method B (20 ppm).

Assay- Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject the reference solution and the test solution.

Calculate the content of C24H32O4.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Ethynodiol Diacetate and Ethinyl 
Estradiol Tablets
Ethynodiol Diacetate and Ethinyl Estradiol Tablets contain 
not less than 93.0 per cent and not more than 107.0 per cent of 
the stated amount of ethynodiol diacetate, C24H32O4 and not 
less than 90.0 per cent and not more than 110.0 per cent ofthe 
stated amount of ethinyl estradiol,

Usual strength. Ethynodiol Diacetate, Img and Ethinyl 
Estradiol, 0.05 mg.

Identification
In the Assay, the principal peaks in the chromatogram'obtained 
witlrthe test solution correspond to the principal peaks in the 
chromatogram obtained with the reference solution.

Tests
Disintegration (2.5.1). Not more than 15 minutes, perform the 
test without discs.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4. 14), as described 
under Assay, with the following modifications. ...

lest solution. Disperse one intact tablet in 10 ml of the mobile 
phase, with the aid of ultrasound and dilute to 25.0 ml with the 
mobile phase. '

hjject the reference solution and the test solution.

Calculate the contents of C24I I i2()4 and C20H24O2 in the tablet. 

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse 10 intact tablets in 200 ml of the mobile 
phase, with the aid of ultrasound and dilute to 250.0 ml with 
the mobile phase.

Reference solution. A solution containing 0.004 per cent w/v 
of ethynodiol diacetate IPRS and 0.0002 per cent w/v of 
ethinyl estradiol IPRS in the mobile phase.

Chromatographic system
- a stainless steel.column 25 cm x 4.6 mm, packed with 

nitrile groups bonded to porous silica (5 pm) (Such as
, Zorbax CN),
- mobile phase: a mixture of 15 volumes of methanol, 35 

volumes of acetonitrile and 50 volumes of water,
- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 1.5 for ethynodiol diacetate 
peak and the relative standard deviation for replicate injections 
is not more than 2.0 per cent for both the peaks.

Inject the reference solution and the test solution.

Calculate the contents of C24H32O4 and C20H24O2 in the tablets.

Storage. Store protected from moisture.

Etidronate Disodium

H3C OH

HO |_ + | OH
O Na o" Na+

CJENaAEP, Mol. Wt. 250.0

Etidronate Disodium is (1 -Hydroxyethane- 
l,l-diyl)diphosphonic acid disodium salt.

Etidronate Disodium contains not less than 98.0 per cent and 
not more than 102.0 per cent of C2H6Na2O7p2, calculated on 
the anhydrous basis.

Category. Bone resorption inhibitor.

Description. A white or yellowish, hygroscopic powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etidronate 
disodium IPRS or with the reference spectrum of etidronate 
disodium.

B. It gives reaction (A) of sodium salts (2.3.1).
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Tests
pH (2.3.24). 4.2 to 5.2, determined on 1.0 per cent w/v solution 
in carbon dioxide-free water.
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 20 mg of the substance under 
examination in water and dilute to 10.0 ml with water.

Reference solution. To 2.0 ml of a 0.03 per cent w/v solution of 
etidronate impurity A (orihophosphoric acid), add 2.0 ml of a 
0.025 per cent w/v solution of etidronate impurity B 
{phosphorous acid) and dilute to 50.0 ml with water: 
Chromatographic system

- a stainless steel, column 15 cm x 4.6 mm, packed with 
anion exachange resin bonded to silica (5 pm),

- column temperature: 35°,
- mobile phase: a mixture of 0.2 ml of anhydrous formic 

acid and 1000 ml of water, adj usted to pH 3.5 with 8.0 
per cent w/v solution of sodium hydroxide,

- flow rate: 1 ml per minute,
- differential refractometer, 
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to etidronate impurity A 
and etidronate impurity B is not less than 2.5.

Inject the reference solution and the test solution. The area of 
peak corresponding to etidronate impurity A and B is not 
more than the area of the corresponding peak: in the 
chromatogram obtained with the reference solution (0.5 per 
cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Water (2.3.43). Not more than 5.0 per cent, determined on 
1.0 ml of 1.0 per cent w/v solution in a mixture of equal volumes 
of anhydrous acetic acid and formamide using Method 3. '

Assay. Dissolve 0.1g in 2 ml of formic acid and dilute to 50 ml 
with glacial acetic acid. Titrate with 0.1 Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.0125 g of 
C2H6Na2O7P2. - ,

Storage. Store protected from moisture.

Etidronate Tablets
Etidronate Tablets contain Etidronate Disodium.

Etidronate tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of etidronate 
disodium,C2H6Na2O7P2. • y .td

Usual strengths 200 mg; 400 mg.

Identification

A. To a quantity of the powdered tablets containing | 
Etidronate Disodium, add 10 ml of water and shake for 5 minur 
filter. Add 15 ml of methanol to precipitate the solution 
and centrifuge. Discard the supernatant liquid and dry 
residue at 105° for 1 hour. On the residue, determine by infrared 
absorption spectrophotometry (2X6). Compare the spectrum 
with that obtained with etidronate disodium IPRS or with the 
reference spectrum of etidronate disodium.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 nil of water, 
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Dilute the filtrate, if necessary to produce a 
solution containing 0.022 per cent w/v of Etidronate Disodium.

Reference solution. A0.022 per cent w/y solution of etidronate 
disodium IPRS in water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

anion exchange resin (10 pm),
- mobile phase:, a 0.0454 per cent v/v solution of nitric 

acid in water, . .
- flow rate: 1.6 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 200 pl.

Inject the reference solution and the test solution.

Calculate the content of C2H6Na2O7P2 in the medium.
Q. Not less than 75 per cent of the stated amount ot
CIENa2OT2. .
Related substances. Determine by liquid chromatograph} 

(2.4.14). . . . ;
Test solution. Disperse a quantity of the powdered tablets 
containing 20 mg of Etidronate Disodium in water with the at 
of ultrasound and,dilute to 1 Q.O ml with water.
Reference solution. To 4 volumes of a 0.03 per cent w/v solution 
of orthophosphoric acid, add 4 volumes of a 0.025 per cent 
w/v solution of phosphorous acid and dilute to 50 volume 

with water.
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moniatographic system ;
a stainless steel column 15 cm x 4.6 mm, packed with 
anion exchange resin (5 pm),

„ column temperature: 35°,
mobile phase: a mixture of 0.2 volumes of anhydrous 
formic acid .and 1000 volumes of water, adjusted to pH 
3.5 with 8.0: per cent w/v solution of sodium hydroxide, 
flow rate: 1 ml per minute,

„ differential refractometer, 
_ injection volume: 100 pl.

The retention times of phosphate peak is about 9.4 minutes 
and of phosphite peak is about 11.5 minutes.

Inject the-reference solution. The test is not valid unless the 
^solution between the peaks corresponding to phosphate 
and phosphite is not less than 2.5.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to phosphite is not more than the area of 
the corresponding peak in the chromatogram obtained with 
the reference solution (1.0 per cent). The area of any peak 
corresponding to phosphate is not more than the area of the 
corresponding peak in the chromatogram obtained with the 
reference solution (1.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 44 mg of Etidronate Disodium in 
190 ml of water, with the aid of ultrasound for 5 minutes and 
shake for 10 minutes. Dilute to 200 ml with water. Centrifuge 
for 10 minutes and filter.

Reference solution. A0.022 per cent w/v solution of etidronate 
disodium IPRS in water.

Use chromatographic system as described under Dissolution.

Inject the reference solution and- the test solution.

Calculate the content of C2H6Na2O7P2 in the tablets.

Etizolam

CrH’£lN4S Mol.Wt. 342.9 

Etizolam is 4-(2-Chlorophenyl)-2-ethyl-9-methyl-6/-/-thieno[3,2- 
f][l,2,4]triazolo[4,3-a][l,4] diazepine.

Etizolam contains not less than 98.5 per cent and not more 
than 101.0 per cent of C17HiSC1N4S, calculated oh the dried 
basis.

Category. Antianxiety.

Description. A white to pale yellowish, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etizolam IPRS 
or with the reference spectrum of etizolam.

B. When examined in the range from 200 nmto 400 nm (2.4.7), 
a 0.001 per cent w/v solution in ethanol'{95per cent) shows 
an absorption maxima at the same wavelength as that of 
etizolam IPRS prepared in the same manner.

C. Melting point (2.4.21). 146° to 149°.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 40 mg of the substance under 
examination in acetonitrile and dilute to 100.0. .ml with 
acetonitrile.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile.

Reference solution (b). A solution containing 0.008 per cent 
w/v each of etizolam IPRS and ethyl'parahydroxybenzoate 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5pm),
- column temperature: 35°,
- mobile phase: a mixture of 55 volumes of abuffer solution 

prepared by dissolving 1.36 g of potassium dihydrogen 
phosphate in 1000 ml of water, adjusted to pH 3.5 with 
dilute orthophosphoric acid and 45 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 10 pl.

Inject reference solution (a ) and (b). The test is not valid 
unless the resolution between the peaks due to ethyl 
parahydroxybenzoate and etizolam is not less than 3.0 in the 
chromatogram obtained with reference solution (b) and the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent in the chromatogram obtained with reference 
solution (a).
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Inject reference solution (a) and the test solution. Run the 
chromatogram 5 times the retention time ofthe principal peak, 
the area of any secondary peak is not more than 0.1 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18).Notmorethan0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent determined 
on 1 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 0.3 g in 70 ml of a mixture of 7 volumes of 
acetic anhydride and 3 volumes of glacial acetic acid. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01714 g of
c17h15cin4s.
Storage. Store protected from light and moisture.

Etizolam Tablets
Etizolam Tablets contain not less than 93.0 per cent and not 
more than 107.0 per cent of the stated amount of etizolam, 
C17H15CIN4S.

Usual strengths. 0.5 mg; 1 mg.

Identification

A. Shake a quantity of the powdered tablets containing 5 mg 
of etizolam, add 10 ml of methanol and filter. Evaporate the 
filtrate to dryness and dissolve the residue in 2 ml of sulphuric 
acid. The solution gives, a yellowish-green fluorescence, when 
examined under ultraviolet light at 365 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).

. Test solution. Dilute the filtrate with the dissolution medium 
to obtain a solution Containing 0.000028 per cent w/v of 
Etizolam. Dilute 5.0 ml of the solution tb 10.0 ml with 
acetonitrile.

Reference solution. Dissolve 28 mg of etizolam IPRS in 50 ml 
of methanol and dilute with the dissolution medium to obtain 
a solution containing 0.000028 per cent w/v of etizolam To 
2.0 ml of the solution, add 2.0 ml of acetonitrile.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of equal volumes of werand 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 243 nm,
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless 
the column efficiency is not less than 3000 theoretical 
plates, the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C17H15CIN4S in the medium.

Q. Not less than 70 per cent of the stated amount of 
C17H15C1N4S. '

Related substances. Determine by liquid chromatography 
(2-4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 4 mg of Etizolam in 5 ml of the mobile phase, with 
the aid of ultrasound and dilute to 10.0 ml with the mobile 
phase and filter.
Reference solution. A 0.0004 per cent w/v solution of etizolam 
IPRS in the mobile phase.
Use chromatographic system as described under Assay.

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 4500, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.
Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtain with the reference solution 
(1.0 per cent) and the sum of areas of all the secondary 
peaks is not more than twice the area of the principal peak m 
the chromatogram obtain with the reference solution (2.0 per 
cent).
Uniformity of content. Complies with the test stated under 
Tablets.
Determine by liquid chromatography (2.4.14), as described 

under Assay with the following modifications.
Test solution. Disperse one tablet in 5 ml of water and dilute 
with methanol (90 per cent) to obtain a solution containing 
0.001 per cent w/v of Etizolam.
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Calculate the content of C j 7H s sC1N4S in the tablet.

Other tests. Complies with the tests stated under Tablets. 

Assay- Determine by liquid chromatography (2.4.14).

fest solution- Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 10 mg of Etizolam in 10 ml of water and 
diluteto 100.0 ml with methanol. Dilute 5.0 ml of the solution 
to 50-0 ml with methanol (90per cent).

Reference solution. A 0.001 per cent w/v solution of etizolam 
IPRS in methanol (90per cent).

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 35°,
- mobile phase: a mixture of 55 volumes of a buffer solution 

prepared by dissolving 1.36 g ofpotassium dihydrogen 
phosphate in 1000 ml of water, adjusted to pH 3.5 with 
dilute orthophosphoric acid and 45 volumes of 
acetonitrile,

- - flow rate: 1 ml per minute,
- - spectrophotometer set at 240 nm,.
- injection volume: 10pl.

Inject the reference solution.The test is not valid unless 
the column efficiency is not less than 3000 theoretical 
plates, the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C17HiSC1N4S in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Etodolac

C17H21NO3 Mol. Wt. 287.4

Etodolac is l,8-diethyl-l,3,4,9-tetrahydropyrano 
(3,4-d]indole-l -acetic acid.

Etodolac contains not less than 98.0 per cent and not more 
than 102.0 per cent of Cl7H2iNO3, calculated on the anhydrous 
basis.

Category. Analgesic; antiinflammatory.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etodolac IPRS 
or with the reference spectrum of etodolac.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 0.5 volume of glacial acetic acid, 
30 volumes of anhydrous ethanol and 70 volumes of toluene.

Test solution. Dissolve 10 mg of the substance under 
examination in 10 ml of acetone.

Reference solution .A 0.1 per cent w/v solution of etodolac 
IPRS in acetone.

Impregnate the TLC plate by heating at 105° for 1 hour. Place 
the plate in an unsaturated chamber containing a mixture of 20 
volumes of a 2.5 per cent w/v solution of ascorbic acid and 80 
volumes of methanol. Allow the solution to rise 1 cm .above 
the line of application on the plate, remove the plate and allow 
it to dry for 30 minutes.

Apply to the plate 10 p.1 of each solution. Allow the mobile 
phase to rise 15 cm ofthe plate. Dry the plate in air and examine 
under ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

C. Melting point (2.4.21). 144°to 150°.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.02 g of the substance under 
examination in acetonitrile and dilute to 50.0,ml-with 
acetonitrile. ' .

Reference solution (a). Dilute 1.0 ml ofthe test solution to 
50.0 ml with acetonitrile. Dilute 1.0 ml of the solution to 
20.0 ml with acetonitrile.

Reference solution (b), Dissolve 4 mg of 2-(7-ethyl-IH-indol- 
3-yI)ethanol IPRS (etodolac impurity H) in 10.0 ml ofthe test 
solution. Dilute 0.5 ml of the solution to 50.0 ml with 
acetonitrile. -■

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped butylsilane bonded to porous silica (3.5 pm),
- mobile phase: A. 0.077 per cent w/v solution of 

ammonium acetate,
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B. a mixture of 10 volumes of mobile 
phase A and 90 volumes of acetonitrile,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
— spectrophotometer set at 225 nm,
- inj ection volume: 5 pl.

Time . Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20
25 50 50
42 50 50

48 80 20

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to etodolac and etodolac 
impurity H is not less than 5.0. The relative retention time with 
reference to etodolac for 8-desethyl etodolac (etodolac 
impurity A) is about 0.68, for ,8-methyI etodolac (etodolac 
impurity B) is about 0.83, for 1-methyl etodolac (etodolac 
impurity C) is about 0.85, for 2-(7:ethyl-177-indol-3-yl)ethanol 
(etodolac impurity H) is about 1.09, for 8-isopropyl etodolac 
(etodolac impurity D) is about 1.17, for 1-propyl etodolac 
(etodolac impurity G) is about 1.19, for 8-propyl etodolac 
(etodolac impurity E) is about 1.2, for 1-isopropyl etodolac 
(etodolac impurity F) is about 1.22, for etodolac dimer (etodolac 
impurity I) is about 1.5 and for etodolac methyl ester (etodolac 
impurity K) is about 2.37.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak due to etodolac impurity C is not more than 5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent); the area of 
each secondary, peak corresponding to etodolac impurity. A, 
B, D, E, F, G, H, I, K is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent); the area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent) and the sum. of all other secondary peaks is not more 
than 10 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Chlorides. Dissolve 1.0 g ofthe substance under examination 
in 60 ml of methanol, add 10 ml of water and 20 ml of dilute 
nitric acid. Titrate with 0.01M silver nitrate, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration.

IP 2022

1 ml of 0.01M silver nitrate is equivalent to 0.0003545 gofn 
(300ppm). . 13

Water (2.3.43). Not more than 0.5 per cent, determined 
1.0g. ”

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Weigh 0.25 g and dissolve in 60 ml of methanol. Titrai-* 
with 0.1 M tetrabutylammonium hydroxide, determining the 
end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 
0.02874 g ofC17H21NO3. .

Etodolac Capsules
Etodolac Capsules contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated, amount of etodolac 
C!7H21NO3.

Usual strengths. 200 mg; 300 mgi

Identification
To a quantity ofthe contents of the capsules containing about 
0.1 g of Etodolac, add 4 ml of 0.01 Mhydrochloric acid and 
mix with the aid of ultrasound for 5 minutes, shaking 
occasionally, centrifuge for. 10 minutes, discard the supernatant 
liquid and wash the residue with 4 ml of water. Shake to 
disperse, centrifuge for 10 minutes and discard the supernatant 
liquid. Add 4 ml of 0.01 M sodium hydroxide to the residue 
and mix with the aid of ultrasound for 5 minutes, shaking 
occasionally and centrifuge for .10 minutes. Transfer the 
supernatant liquid to a second centrifuge tube, add about I ml 
of 0.1 M hydrochloric acid, the pH ofthe supernatant liquid 
should be 2 or less. Centrifuge for 10 minutes, discard the 
supernatant liquid and wash the residue with 4 ml of water, 
shake to disperse and centrifuge for 10 minutes. Discard the 
supernatant liquid and dry the residue at 105° for 1 hour. The 
residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etodolac IPRS 
or with the reference spectrum of etodolac.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5:2).
Apparatus No. 1 (Basket),
Medium. 900 ml ofphosphate buffer pH 7.5,
Speed and time. 100 rpm and 45 minutes.
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Vithdrsw a suitable volume ofthe medium and filter through 
^einbrane filter. Measure the absorbance of the filtrate, 

• itably diluted if necessary with dissolution medium at 
nm (2.4.7)- Calculate the content of etodolac, C i7H2 iNO3 in 

^he medium from the absorbances obtained from a solution of 
i;nown concentration of etodolac IPRS.

q Mot less than 70 per cent ofthe stated amount of C17H21NO3.

Related substances. Determine by thin-layer chromatography 
p 4,17), coating the plate with silica gel GF254.

Mobile phase. Amixture of 0.5 volumes of glacial acetic acid, 
30 volumes of absolute ethanol and 70 volumes of toluene.

Test solution. Shake a quantity of the contents of capsules 
containing 0.2 g of Etodolac with 20.0 ml of acetone, mix with 
the aid of ultrasound for 5 minutes and filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with acetone.

Reference solution (6). Dilute 1.0 ml of reference solution (a) 
to2.0 ml with acetone.

Place the plate in an unlined tank containing a solution 
prepared by dissolving 0.5 g of L-ascorbic acid in 20 ml of 
water and adding 80 ml of methanol. Allow the solution to 
ascend 1 cm above the line of application on the plate, remove 
the plate and allow it to dry for at least 30 minutes.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent) and not more than one such spot is more intense than 
the spot in the chromatogram obtained with reference solution 
(b)(0.25 per cent).

Etodolac acid dimer. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. Amixture of 3 volumes of glacial acetic acid, 
17 volumes of 1,4-dioxan and 60 volumes of toluene.

Test solution. Shake a quantity of the contents of capsules 
containing 0.6 g of Etodolac with 20.0 ml of acetone, mix with 
the aid of ultrasound for 5 minutes and filter.

Reference solution. A 0.003 per cent w/v solution of etodolac 
dimer IPRS in acetone.

Place the plate in an unlined tank containing a solution 
Prepared by dissolving 0.5 g of \ -ascorbic acid in 20 ml of 

and adding 80 ml of methanol. Allow the solution to 
^cend 1 cm above the line of application on the plate, remove 

e Plate and allow it to dry for at least 30 minutes.
^Pply to the plate 10 pl of each solution. After development, 

we plate in air and examine under ultraviolet light at 

254 nm. Any secondary spot in the chromatogram obtained 
with the test solution corresponding to the acid dimer is not 
more intense than the spot in the chromatogram obtained 
with reference solution (0.1 per cent).

Total methyl analogue impurities. Determine by liquid 
chromatography (2.4.14).

Test solution. Shake a quantity of the contents of capsules 
containing 0.1 g of Etodolac with 40 ml of methanol, mix with 
the aid of ultrasound for 5 minutes, filter and dilute 10.0 ml of 
the filtrate to 25.0 ml with water.

Reference solution. Dilute 1.0 ml of a solution containing 0.025 
per cent w/v each of etodolac 1-methyl analogue IPRS and 
etodolac 8-methyl analogue IPRS in methanol to 50.0 ml with 
water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 13 volumes of acetonitrile, 

19 volumes of methanol and 68 volumes of a 1.74 per 
cent w/v solution of dipotassium hydrogen phosphate,

- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to etodolac. 8-methyl 
analogue and etodolac 1-methyl analogue is not less than 
0.75.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak.

Calculate the content of etodolac 1-methyl analogue and 
etodolac 8-methyl analogue in etodolac. Total content is not 
more than 1.0 per cent.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve a quantity of the mixed contents of 
20 capsules containing 50 mg of Etodolac with about 70 ml of 
0.1 Msodium hydroxide for 30 minutes, dilute to 100.0 ini with 
0.1 M sodium hydroxide, mix and filter through a glass-fibre 
filter. Dilute 2.0 ml of the filtrate to 100.0 ml with the mobile 
phase.

Reference solution (a). Dilute 2.0 ml of a 0.05 per cent w/v 
solution of etodolac IPRS in 0.1 M sodium hydroxide to 
100.0 ml with the mobile phase;

Reference solution (b). Add 2.0 ml’of a 0.05 per cent w/v 
solution of etodolac 1-methyl analogue IPRS in 0.1 Msodium 
hydroxide to 2.0 ml of a 0.05 per cent w/v solution of etodolac 
IPRS in 0.1 Msodium, hydroxide and dilute to 100 .0 ml with 
the mobile phase.
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Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded, to porous silica (5 pm) (Such 
as Spherisorb ODS 1),

- mobile phase: a mixture of 45 volumes of acetonitrile 
and 55 volumes diphosphate buffer.pH4.75.

- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
~ injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to etodolac and etodolac 
1-methyl analogue is not less than 1.5.

Inject reference solution (a) and the test solution.

Calculate the content of CI7H21NO3 in the capsules.

Etodolac Prolonged-release Tablets
Etodolac Sustained-release Tablets; Etodolac Extended- 
release Tablets

Etodolac Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same.

Etodolac Prolonged-release Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of etodolac, C17H21NO3.

Usual strengths. 200 mg; 600 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with reference solution (b).

Tests

Dissolution (2.5.2). Complies with the test stated under Tablets, 

Related substances. Determine by liquid chromatography 
(2.4.14). '

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 600 mg of Etodolac in 100.0 ml of 
acetonitrile and shake by mechanical means for 40 minutes 
and dilute to 200.0 ml with the acetonitrile, mix and filter 
Dilute 2.0 ml of the solution to 10.0 ml with acetonitrile.

Reference solution. A0.048 per cent w/v solution of etodolac 
IPRS and 0.005 per cent w/v solution of etodolac related 
compound A IPRS (±~8-ethyl-I,3,4,9- tetrahydropyrano [3,4- 
b]-indole-1 -acetic acid) in acetonitrile.

IP 2022

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octylsilance: bonded, to. porous silica (5 pm) and a aUar(j 
column 4 cm x 4.0 mm, packed with the same colur^ 
material,

- mobile phase: a mixture of500 volumes of acetonitrile 
500 volumes of water and 0.25 volumes of 
orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 274 nm,
- injection volume: 10 pl.

The relative retention time with reference to etodolac for 
etodolac impurityAis about 0.8.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to etodolac impurity A and 
etodolac is not less than 2.5.

Inject the test solution. The area of any secondary peak is not 
more than 0.2 per cent and the sum of areas of all the secondary 
peaks is not more than 0.75 per cent, calculated by area 
normalization.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14) as given 
under the test for Related substances using the following 
modification.

Reference solution. A 0.06 per cent w/v solution of etodolac 
IPRS in acetonitrile.

Inject the reference solution.The test is not valid unless the 
tailing factor is not more than 2.0 and relative standard deviation 
for replicate injection is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C]7H21NO3 in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Etodolac Tablets
Etodolac Tablets contain not less than 95.0 per cent and not 
more than 105.0' per cent of the stated amount of etodolac, 
Ci7H21NO3.

Usual strengths. 200 mg; 300 mg; 400 mg.

Identification
Shake a quantity of the powdered tablets containing 0-5 g 0 
etodolac with 30 ml of hexane for 5 minutes, centrifuge, discar 
the clear hexane layer and add about 40 ml of ether to t e 
residue, shake for 5 minutes, centrifuge for 5 minutes, decant 
the ether layer and filter if necessary. Evaporate the solution
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dryness under nitrogen and add about 5 ml of 0.1 -M 
-drochloric acid to the residue. Warm on a water-bath until 

the residue begins to crystallise and triturate with a glass rod 
nrofflote crystallisation. Cool the mixture in an ice bath, 

filter through a glass-fibre filter and dry the crystals at a 
assure of 2 kPa at 60° for 1 hour, Complies with the following 

tests.
A petermine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etodolac IPRS 
or with the reference spectrum of etodolac.

$ jn tftg Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 900 ml ofphosphate buffer pH 7.5,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter through 
aineiiibrane filter. Measure the absorbance of the . filtrate, 
suitably diluted if necessary, at the maximum at about 278 nm 
(2.4.7). Calculate the content of etodolac, Ci7H2iNO3 in the 
medium from the absorbance obtained from a solution of 
known concentration of etodolac IPRS.

Q.Not less than 70 per cent ofthe stated amount of C^I L|NO3.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 0.5 volumes' of glacial acetic 
acid, 30 volumes-of absolute ethanol and 70 volumes of 
toluene.

Test solution. Shake a quantity of the powdered tablets 
containing 0.2 g of Etodolac with 20.0 ml of acetone, mix with 
the aid of ultrasound for 5 minutes and filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
200,0 ml with acetone.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 2.0 ml with acetone.

Place the plate in an unlined tank containing a solution 
prepared by dissolving 0.5 g of L-ciscorbic acid in 20 ml of 
^'ater and adding 80 ml of methanol. Allow the solution to 
ascend 1 cm above the line of application on the plate, remove 
the plate and allow it to dry for at least 30 minutes.

^pply to the plate 10 pl of each solution. After development, 
dty the plate in air and examine under ultraviolet light at 
-54 nm. Any secondary spot in the chromatogram obtained 
wnh the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) 

(0.5 per cent) and not more than one such spot is more intense 
than the spot in the chromatogram obtained with reference 
solution (b) (0.25 per cent).

Etodolac acid dimer. Determine by thin-layer chromatography 
(2,4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 3 volumes of glacial acetic acid, 
17 volumes of 1,4-dioxan and 60 volumes of toluene.

Test solution. Dissolve a quantity of the powdered tablets 
containing about 0.6 g of Etodolac with 20.0 ml of acetone, mix 
with the aid of ultrasound for 5 minutes and filter.

Reference solution. A 0.003 per cent w/v solution of etodolac 
acid dimer IPRS in acetone.

Place the plate in an unlined tank containing a solution 
prepared by dissolving 0.5 g of L-ascorbic acid in 20 ml of 
-water and adding 80 ml of methanol. Allow the solution to 
ascend 1 cm above the line of application on the plate, remove 
the plate and allow it to dry for at least 30 minutes.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution corresponding to the acid dimer is not 
more intense than the spot in the chromatogram obtained 
with the reference solution (0.1 per cent).

Total methyl analogue impurities. Total content is not more 
than 1.0 per cent.

Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the powdered tablets 
containing 0.1g of Etodolac with 40 ml of methanol, mix with 
the aid of ultrasound for 5 minutes and filter. Dilute 10.0 ml of 
the filtrate to 25.0 ml with water.

Reference solution. Dilute 1.0 ml of a solution containing 
0.025 per cent w/v each of etodolac 1 -methyl analogue IPRS 
and etodolac 8-methyl analogue IPRS in methanol to 50.0 ml 
with water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 13 volumes of acetonitrile, 

19 volumes of methanol and 68 volumes of a 1.74 per 
cent w/v solution of dipotassium hydrogen phosphate,

- flowrate: I mlperminute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to etodolac 8-methyl 
analogue and etodolac 1-methyl analogue is not less than 
0.75.

Inject the reference solution and the test solution; Run the 
chromatogram twice the retention time of the principal peak.
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Calculate the content of etodolac 1-methyl analogue and 
etodolac 8-methyl analogue in etodolac.
Other tests. Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4:14).
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of Etodolac with 70 ml bf 
0.1 M sodium hydroxide for 30 minutes, dilute to 100.0 ml 
with 0.1Msodium hydroxide, mix and filter through a glass­
fibre filter. Dilute 2.0 ml ofthe solution to 100.0 ml with the 
mobile phase.

Reference solution (d). Dilute 2.0 ml of a 0.05 per cent w/v 
solution of etodolac IPRS in OJ M sodium hydroxides 
100.0 ml with the mobile phase.
Reference solution (b). Add 2.0 ml of a 0.05 per cent w/v 
solution of etodolac 1-methyl analogue IPRS in 0.1Msodium 
hydroxide to 2.0 ml of a 0.05 per cent w/v solution of etodolac 
IPRS in 0.1 Msodium hydroxide and dilute to 100 .0 ml with 
the mobile phase.
Chromatographic system

- a stainless steel column 12,5 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 45 volumes of acetonitrile 
and 5 5 volumes ofphosphate buffer pH 4.75,.

- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between peaks due to etodolac and etodolac 
1-methyl analogue is not less than 1.5.

Inject reference solution (a) and the test solution.

Calculate the content of Ci7H2iNO3 in the tablets.

Etophylline and Theophylline 
Prolonged-release Tablets
Etophylline and theophylline Prolonged-release Tablets 
manufactured by different manufacturers, whilst complying 
with the requirements of the monograph, are not 
in terchangeable.

Etophylline and Theophylline Prolonged-release. Tablets 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amount of etophylline, C9H12N4O3 and 
theophylline, C7H8N4O2,H2O.

Usual strength. 115 mg Etophylline and 35 mg Theophylline.

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

IP 2022

Tests
Dissolution (2.5.2), Complies with the test stated unrt 
Tablets." er

Other tests. Comply with the tests stated under Tablets 
Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 115 mg of Etophylline in 50 ml Of 
water, with the aid of ultrasound and dilute to 200.0 ml with 
water. Stir this solution for 2 hours with magnetic stirrer 
centrifuge at 3000 rpm for 5.minutes. Dilute 5.0 ml ofthe 
supernatant liquid to 25.0 ml with water, filter.

Reference solution. A solution containing 0.0115 per cent w/v 
of etophylline IPRS and 0.0035 per cent w/v of theophylline 
IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 10 volumes of acetonitrile 

and 90 volumes of a buffer solution prepared by 
dissolving 2.72 g of sodium acetate trihydrate in 200 ml 
of water, add 10 ml of glacial acetic acid and dilute to 
2000 ml with water,

~ flowrate: 1.5mlperminute,
- spectrophotometer set at 282 nm;
- injection volume: 20 pl.

Inj ect the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C9H12N4O3 and C7HgN4O2 in the tablets

Etoposide
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oSide is. 4'-demethylepipodophyllotoxin 9-[4,6-O- 
XHdene-P’D-glucopyranoside]-

Etoposide contains not less than 95.0 per cent and not more 
than 105-0 per cent of C29H32O13, calculated on the anhydrous 

basis.
—Etoposide is potentially cytotoxic. Great care 

ihottld be taken in handling the powder and preparing 
solutions.

Category. Anticancer.

Description. A white or almost white crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etoposide IPRS. 
or with the reference spectrum of etoposide.

B. Determine by thin-layer chromatography (214.17), coating 
she plate with silica gel H.

Solvent mixture. 1 volume of methanol and 9 volumes of 
dichloromethane.

Mobile phase. Amixture of 1.5 volumes of water, 8,volumes of 
glacial acetic acid, 20 volumes of acetone and 100 volumes 
of dichloromethane.

Test solution. Dissolve 50 mg of the substance under 
examination in 10 ml of the solvent mixture.

Reference solution. A 0.5 per cent w/v solution of etoposide 
IPRS in the so Ivent mixture.

Apply to the plate 5 pl of each solution as bands 10 mm by 
3 mm. Allow the mobile phase to rise 17 cm. Dry the plate in 
warm air, spray it with a mixture of 1 volume of sulphuric acid 
and 9 volumes of ethanol and heat at 140° for 15 minutes. The 
principal spot in ..the chromatogram, obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution.

C. Dissolve 5 mg in 5 ml of glacial acetic acid and add 0.05 ml 
ferric chloride solution. Mix and cautiously add 2 ml of 

sulphuric acid. Avoid mixing the 2 layers. Allow to stand for 
^out 30 minutes; a pink to reddish-brown ring develops at 

lntcrfacc and the upper layer is yellow.

Tests
Appearance of solution. A3.0 per cent w/v solution in a mixture 

1 volume of methanol and 9 volumes of dichloromethane 
iSclear.(2,4.1).and not more intensely coloured than reference 
Nation YS6 or B YS6 (2.4.1).

Specific optical rotation (2.4.22). -114.0° to-106..0°, determined 
in a 0.5. per cent w/v solution in a mixture of 1 volume of 
methanol and 9 volumes of dichloromethane.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B.

Test solution (a). Dissolve 40 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.

Test solution (b). Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Reference solution (a). Dilute 1.0 ml of test solution (a) to 
100.0 ml with the solvent mixture. Dilute 1.0 ml ofthe solution 
to 10.0 ml withi the solvent mixture.

Reference solution (b). To 10 ml of test solution (b), add 0.1 ml 
of a 4 per cent v/v solution of glacial acetic acid and 0.1 ml of 
phenolphthalein solution. Add 1 M sodium hydroxide until 
the solution becomes faintly pink (about 0.15 ml). After 15 
minutes, add 0.1 ml of a 4 per cent v/v solution of glacial 
acetic acid. ■

Reference solution (c) A0.1 per cent w/v solution of etoposide 
IPRSin the solvent mixture.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mob ile phase: A. a mixture of 1 volume of triethylamine, 

1 volume of anhydrousformic acid and 998 volumes of 
water,

B. a mixture of 1 volume of triethylamine, 
1 volume of anhydrousformic acid and 998 volumes of 
acetonitrile,

- a gradient programme using the conditions given 
below,

- flow rate: 1 ml per minute,
- spectrophotometer set at 285 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 75 25

7 75 25

23 ' 27 73

25 . 75. 25
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ETOPOSIDE

'lignan P, ■ .
24’-desmelhylcpipodophyllotoxin, : -
3a-etoposide,
4cw-e toposide,
5(57?,5a??,8a7?,9S)-9-[[4,6-C)-[(7?)“ethyiidene]-p-D-glucopyranosyl] 
oxy]-5-[4-[[(57?,5a??,8a/?,9S')-5“(4-hydroxy-3,5-dimethoxyphenyI)-6- 
oxo-5,5a,6,838a39-hexahydroisobenzofuro[536-/[[l33]benzodioxol-9- 
yl]oxy]3,5-dimethzxoxyphenyl]-5,8,8a,9-tetrahydroisobenzofuro- 
[536-/][l33]benzodioxol-6(5a//)-one3
6(5A,5aA,8a7?39S)-9-[[2,3-bis-D-(dichioroacetyl)-4,6-O-[(S)- 
ethylidene]-p-L-glucopyranosyl] oxy] -5-(4-hydroxy-3,5 - 
dimethoxyphenyI)-538,8a,9-tetrahydroisobenzofuro[5)6-_/][lJ3]benzbdioxoJ- 
6(5a/7)-one.

Name Relative 
retention time

Correction 
factor

Etoposide impurity D1 0.4 —

Etoposide impurity E2 0.8 ■ —

Etoposide (Retention time: 
about 5 minutes) 1.0 —

Etoposide impurity C3 1.1 —

Etoposide impurity B4 1.2 —

Etoposide impurity N5 3.1 —

Etoposide impurity O6 4.2 1.7 ■

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to etoposide and to cis- 
etoposide is not less than 3.0. Ignore any peak due to 
phenolphthalein.

Inject reference solution (a) and test solution (a). The area of 
any peak corresponding to etoposide impurities B, C. D, E and 
N is not more than the twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.2 per cent), the area of any peak corresponding to etoposide 
impurity O is not more than 1.5 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(a) (0.15 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 percent), the sum of 
the areas of all the secondary peaks is not more than 10 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (1.0 per cent). Ignore any peak with 
an area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.05 per cent).

Heavy metals (2.3.13), 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.25 g.

Assay. Determine by liquid chromatography (2.4.14).

Ascribed under

Ip20>2

Follow the chromatographic procedure 
Related substances.

Inject reference solution (c). The relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject reference solution (c) and test solution (b).

Calculate the content of C29H32O13.

Storage. Store protected from moisture.

Etoposide Capsules
Etoposide Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent ofthe stated amount of etoposide 
C29H32O13.

CAUTION —Etoposide is potentially cytotoxic. Great care 
should be taken in handling the powder and preparing 
solutions.

Usual strengths. 50 mg; 100 mg..

Identification

Add a quantity of the contents of the capsules containing 
0.1 g of Etoposide to a separating funnel containing 100 ml of 
water, extract with two quantities, each of 20 ml, of 
dichloromethane, dry the combined organic extracts over 
anhydrous sodium sulphate and filter. Extract the filtrate with 
30 ml of water, filter the; dichloromethane layer through 
anhydrous sodium sulphate and evaporate to dryness at 25° 
to 35° under reduced pressure. Dissolve the oily residue in 
5 ml of water, shake gently and allow to stand for 30 minutes. 
Filter through a sintered-glass funnel, wash the precipitate in 
the funnel with three quantities,- each of 20 .ml, of water and 
dry the precipitate in the funnel at 40° at a pressure of 2 kPa for 
90 minutes. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etoposide IPRS.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),.-
Medium. 900 ml of a pH 4,5 buffer prepared by dissolving 
2.99 g of sodium acetate and 14 ml of 2 M acetic acid in 
1000 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Determin- 
by liquid chromatography (2.4.14).
Test solution. Use the filtrate, dilute if necessary, with the 

dissolution medium.

2318

https://nhathuocngocanh.com/



If 2022

foreffce solution (a). A 0.005 per cent w/v solution of 
loposide IPRS ’n ^1C dissolution medium.

fpretJce solution (b). A solution containing 0.005 per cent 
X of etoposide IPRS and 0.00025 per cent w/v of ethyl 

parahydroxybenzoate in the dissolution medium, 

chromatographic system
a stainless steel column 30 cm x 3.9 mm, packed with 
phenyl silica gel (10 pm) (Such as Bondapak phenyl), 

_ mobile phase: a mixture of 26 volumes of acetonitrile 
and 74 volumes of a 0.272 per cent w/v solution ofsodium 
acetate adjusted to pH 4.0 with glacial acetic acid, 

- flow rate: 1 ml per minute, 
- spectrophotometer set at 254 nm, 
- injectionvolume:20pl.

q \!ot less than 80 per cent of the stated amount of C79I I3?O13. 

ch-Etoposide. Determine by liquid chromatography (2.4.14).

Test solution (a). Weigh a quantity of the mixed contents of 
20 capsules containing about 0.5 g of Etoposide, dissolve in 
the mobile phase and dilute to 100.0 ml with the mobile phase; 
use immediately.

Test solution (b). Dilute 1.0 ml of test solution (a) to 50.0 ml 
with the mobile phase.

Reference solution. A 0.5 per cent w/v solution of etoposide 
IPRS in a mixture of 50 volumes of acetonitrile, 50 volumes of 
water and 0.1 volume of triethylamine and allow to stand for 
40 minutes.

Use the chromatographic system described under Dissolution. 

Inject the reference solution; The test is not valid unless the 
resolution between the principal peak and the peak immediately 
following the principal peak (czs-etoposide) is at least 1.0.

Inject test solution (a). The area of any peak corresponding 
to cis-ctoposide is not more than the area of the peak in the 
chromatogram obtained with test solution (b) (2 per cent).

Other tests. Comply with the tests stated under Capsules. 

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing about 40 mg of Etoposide dissolve in the 
mobile phase and dilute to 100.0 ml with the mobile phase; use 
'CKnediately.
Reference solution (a). A .0.04 per cent w/v solution of 
etoposide IPRS in the mobile phase.
Reference solution (b). A solution containing 0.005 per cent 

of etoposide IPRS and Q.00025 per cent w/v of ethyl 
?arahydroxybenzoate in the mobile phase.
bsethe chromatographic system described, under Dissolution. 

Inject reference solution (b). The test is not valid unless the 
Solution between the two principal peaks is atleast 2.0.

ETOPOSIDE INJECTION

Inject reference solution (a) and the test solution.

Calculate the content of C29H320i3 in the capsules.

Storage. Store protected from moisture at a temperature not 
exceeding 30°. The capsules should not be stored in a 
refrigerator.

Etoposide Injection
Etoposide Injection is a sterile material consisting of Etoposide 
Concentrate. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water, for 
Injections in accordance with the manufacturer’s instructions, 
immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Infusions).

Usual strength. 20 mg per ml.

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Etoposide Concentrate

Etoposide Concentrate is a sterile solution of Etoposide in a 
suitable ethanolic vehicle.

The concentrate complies with the requirements stated under 
Parenteral Preparations (Concentrated Solutions for 
Injection) and with the following requirements.

Etoposide Concentrate contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
etoposide, C29H32.O13.

Identification
Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. ...

Mobile phase, A mixture of 80 volumes of dichloromethane, 
25 volumes of acetone, 2.5 volumes of ethanol (95 per cent) 
and 0.5 volume of water.
Test solution. Dilute a volume containing 20 mg of Etoposide 
to 25 ml with a mixture of 9 volumes of dichloromethane and 
1 volume of methanol.

Reference solution. A 0.08 per cent w/v solution of etoposide 
IPRS in a mixture of 9 volumes of dichloromethane and 1 
volume of methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 17 cm. Dry the plate in air, and examine under 
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ultraviolet light at 254 :nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 3.0 to 4.0, determined in a solution prepared by 
diluting a volume of the concentrate containing 0.1 g of 
Etoposide to 50 ml with carbon dioxide-free water.

c/$-Etoposide. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the concentrate containing 
0.5 g of Etoposide to 100 ml with the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
50 ml with the mobile phase.

Reference solution (b). A 0.5 per cent w/v solution of 
etoposide IPRS in a mixture of 50 volumes of acetonitrile, 50 
volumes of water and 0.1 volume of triethylamine and allow 
to stand for 40 minutes.

Use the chromatographic system described under Assay. . .

Inject reference solution (b). The test is not valid unless the 
resolution between the principal peak and the peak immediately 
after the principal peak (cA-etoposide) is not less than 1.0.

Inject reference solution (a) and the test solution. The area of 
any peak corresponding to cA-etoposide is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (a).

Bacterial endotoxins (2.2.3). Dilute the injection in waterfor 
injection to obtain a concentration of 0.31 mg Etoposide 
activity per ml; it contains not more than 2.0 Endotoxin Units 
per mg of etoposide.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the concentrate containing 
about 40 mg of Etoposide to 100.0 ml with the mobile phase.

Reference solution. A 0.04 per cent w/v solution of etoposide 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed.with 

phenyl silica gel (10 pm)(Such as p Bondapak phenyl),
- mobile phase: a mixture of 26 volumes of acetonitrile 

and 74 volumes of a 0.272 per cent w/v solution of sodium
1 acetate adjusted to pH 4.0 with glacial acetic acid,

- flow rate: 1 mlperminute,
- spectrophotometer set at.254 nm,

injection volume: 20 pl. . ,

Inject the reference solution. The test is not valid unless ib 
relative standard deviation for replicate injections is not m0 6 
than 2.0 percent..

Inject the reference solution and the test solution.

Calculate the content of C29H320i3 in the concentrate.

Storage. Store protected from light.

Labelling, The label states: (1) the directions for dilution of 
the contents; .(2) that the diluted injection is to be given bv 
intravenous injection; (3) that the concentrate should U 
protected from light.

Etoricoxib

Ci8H!5C1N2O2S Mol. Wt. 358.8

Etoricoxib is 5-Chloro-2-(6-methyl-3-pyri.dinyl)- 
3-(4-methylsulfonylphenyl)pyridine. •

Etoricoxib contains not less than 98.0 per cent and not more 
than 102.0 per cent of C18H15C1N2O2S, calculated on the dried 
basis. -

Category. Non steroidal anti-inflammatory drug.

Description. An off white to creamish coloured powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with etoricoxib IPRS 
or with the reference spectrum of etoricoxib.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatograph) 
(2.4.14). - .
Test solution; Dissolve 50 mg of the substance under 
examinatipnin 50 ml ofthe mobile phase and dilute to 100.0 m 
with the mobile phase.
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j. nce solution. A0.0005 per cent w/v solution of etoricoxib 
IPRS in the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),
mobile phase: a mixture of 50 volumes of 0.05 M 
ammonium acetate and 50 volumes of acetonitrile,
flow rate: 1 ml per minute,
spectrophotometer set at 23 5 nm, 
injection volume: 20 pl.

Inject the.reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram 4 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondarypeak is not more than 0.5 times the area of 
the principal peak in the chromatogram obtained with the 
reference solution (0.5 per cent). The sum of the area of all the 
secondary , peaks is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit for heavy 
metals, Method B (20 ppm).

Sulphated 4sh (2.3.18). Not more than 0.2 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at 60° under vaccum for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50..mg of the substance under 
examination in 50 ml of the mobile phase and dilute to 100.0 ml 
with the mobile phase. Dilute 5.0 ml ofthe solution to 50.0 ml 
with the mobile phase..

Reference solution. A 0.005 per cent w/v solution of etoricoxib 
IPRS in the mobile phase. -

Ose chromatographic system as described under Related 
substances.

Inject the reference solution and the test solution.

Calculate the content of Cj sHI5C1N2O2S.
Storage. Store protected from light and moisture.

EtoricoxibTablets
Etoricoxib Tablets contain not less than 95.0 per cent and not 
toorethan 105.0 per cent of the stated amount of etoricoxib, 
CisH!5ClN2O2S. ' ■ • = .

Usual strengths. 60 nig; 90 mg; 120 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of buffer solution prepared by dissolving 
1,38 g of monobasic sodium phosphate and 10 g of sodium 
lauryl sulphate in 1000 ml of water. adjusted to pH 7.0 with 
1 Msodium hydroxide,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the dissolution medium, if necessary, at the maximum at about 
240 nm (2.4.7). Calculate the content of Ci8Hi5C1N2O2S in the 
medium from the absorbance obtained from a solution of 
known concentration, of etoricoxib IPRS in the dissolution 
medium in such manner to get similar concentration of the test 
solution.

Q. Not less than 70 per cent of the stated amount of 
Ci8H„CIN2O2S.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg of Etoricoxib with 50 ml of 
methanol with the aid of ultrasound and dilute to 100.0 ml 
with methanol. Dilute 1.0 ml of the solution to 10.0 ml with 
methanol.

Reference solution. A 0.005 per cent w/v solution of etoricoxib 
IPRS in the methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of buffer solution 

prepared by dissolving 6.8 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 3.5 
with orthophosphoric acid and 45 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. 1
Inject the reference solution and the test solution.

Calculate the content of Ci8Hi5C1N2O2S in tablets.
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EXEMESTANE

Exemestane

G2oH2402 ' MoLWt 296.4

Exemestane is 6-methyleneandrosta-l, 4-diene-3,17-dione.

Exemestane contains not less than 97.0 per cent and not more 
than 103 .0 per cent of C20H24O2, calculated on the dried basis.

Category. Aromatase inhibitors.

Description. A white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with exemestane 
IPRS or with the reference spectrum of exemestane.
B. When examined in the range 220 to 300 nm (2.4.7), a 0.001 
per cent w/v solution in ethanol (95 per' cent), shows 
absorption maxima at 246 nm the absorbance at the absorption 
maximaisbetween0.467to0.495.

Tests

Melting range (2.4.21). 192° to 195°.

Specific optical rotation (2.4.22). + 280° to +300°, determined 
in a 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14). • -

Test solution. Dissolve 25 mg of the substance under 
examination in acetonitrile and dilute to 10.0 ml with 
acetonitrile.

Reference solution. A solution containing 0.00125 per cent 
w/v, each of, exemestane IPRS, 1,4-andrastadione IPRS, 4- 
andrastadione IPRS and (5- methyleneandrosta-4-ene-3,17- 
dione IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of a buffer solution 

prepared by dissolving 6.8 g of potassium dihydrogeh 
orthophosphate in 1000 ml of water previously adjusted 
to pH 4.5 with orthophosphoric acid and 40 volumes of 
acetonitrile.

- flow rate: 1.5 ml per minute,

IP 2022

- spectrophotometer set at 254 nm, 
- injection volume: 20 pl.

Name ' : i

________:_____ ________ ___ —----------—letentiontin^ 
1,4-Andrastadione__________________________ qjq

4-Andrastadione . • , 0.95
Exemestane (Retention time: about 18 minute) 1.00
6- Methyleneandrosta-4-ene-3,17-dione 135

Inject the reference solution. The test is not valid unless the 
resolution between the peak due- to 4-andrastadione and 
exemestane is not less than E5.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 1,4-andrastadione; 4-andrastadione and 
6 - methyleneandrosta-4-ene-3,17-dione is not more than 0,6 
times the area of the respective peak in the chromatogram 
obtained with the reference solution (0.3j per cent), the area of 
any other secondary peak is not more than 0.2 times the area 
of the exemestane peak in the chromatogram obtained with 
the reference solution (0.1 per cent) and the sum of the areas 
of all secondary peaks is not more than 2 times the area ofthe 
peaks corresponding to principal peak obtained with reference 
solution (1.0 per cent).

Heavy metals (2.3.13). l.O.g complies with limit test for heavy 
metal, Method B (20 ppm).

Sulphated ash (2.3.18). Not more thanO.l percent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 25 mg of substance under examination in 
ethanol (95 per cent) and dilute to 25 ml with ethanol (95 per 
cent). Dilute 1.0 ml of the solution to 100.0 ml with ethanol (95 
per cent). Measure the absorbance of the resulting solution 
at the maximum at 246 nm (2.4.7).
Calculate the content of C2oH2402 taking 481 as the specific 
absorbance at 246 nm.

Storage. Store protected from moisture.

Exemestane Tablets
Exemestane Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 

exemestane C20H24O2.

Usual strength. 25mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in 
chromatogram obtained with the reference solution.
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EZETIMIBE1P2Q22

Tests
P^solution (2.5.2).

apparatus No. 2 (Paddle),
Med'iun?- 900 ml of 0.5 per cent w/v sodium lauryl sulphate, 
Speed and time. 100 rpm and 45 minutes

Withdraw a su^ta^*e v°lume °f die medium and filter.

Measure the absorbance of the filtrate suitably diluted if 
necessary, with the dissolution medium at the maximum at 
about 246 nm (2.4.7). Calculate the content of C20H24O2 in the 
inediuni from the absorbance obtained from a solution of 
^eniestane IPRS, prepared by dissolving in minimum quantity 
of ethanol (95 per cent) and diluted suitably with the 
(Sissoluion medium to get similar cbncenration of the test 
soluion. .,

Q.Not less than 75. per cent ofthe stated amount of C2qH24O2.
Related substances. Determine by liquid chromatography 
(2.4.14).

lest solution. Weigh and powder 20 tablets. Disperse a 
quantity of powdered tablets containing 50 mg of exemestane 
in 30.0; ml of acetonitrile with the aid of ultrasound for 5 
minutes and dilute to 50.0 ml with acetonitrile and filter and 
filter. Dilute 5.0. ml ofthe solution to 20.0 ml with the mobile 
phase.

Reference solution. A solution containing 0,000125 per cent 
w/v, each of, exemestane IPRS, 1,4-andrastadione IPRS, 4- 
andrastadione IPRS and 6- methyleneandrosta-4-ehe-3,17- 
dione IPRS in acetonitrile. .

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane, bonded to. porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of a buffer solution 

prepared by dissolving 6.8 gof potassium dihydrogen 
.. orthophosphiric acid in 1000 ml of water previously 

adjusted to pH 4.5 with orthophosphoric acid and 40 
volumes of acetonitrile.

- flow: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 ul.

•S3nie , ■ , Relative ..
-__ retention time
M-Andrastadione 0.70
4*Andrastadione ' 0.95
Exemestane (Retention time: about 18 minute) 1.00 
^jfrthyleneandrosta-4-ene-3 J 7-dione. - ■ 1.35

‘nlecl the reference solution. The test is not valid unless the 
isolation between the-peak due; to 4-andrastadiohe and 
exemestane is not less than 1.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 4-andrastadione and 1,4-andrastadione 
is not more than the area of the corresponding peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent), the area of any peak corresponding to 6- 
methyleneandrosta-4-ene-3,l 7-dione is not more than the area 
of the corresponding peak in the chromatogram obtained with 
the reference solution (0.5 per cent), the area of any other 
secondary peak is not more than 0.4 times the area of the 
exemestane peak in the chromatogram obtained with the 
reference solution (0.2, per cent) and the sum of all the 
impurities is not more than 2.0 per cent.

Other tests. Comply with the test stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14), as 
described under test for Related substances with the following 
modifications.

Reference solution. A solution containing 0.025 per cent w/v 
solution of exemestane IPRS prepared by dissolving in 
minimum quantity of acetonitrile and further diluted with the 
mobile phase;

Inject the reference.solution. The. test is not valid.unless the 
column efficiency is not less than 3000 theoretical.plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.. .;

Calculate the content of C20H24O2 in the tablet.

Storage. Store protected from moisture.

Ezetimibe

C24H2iF2NO3 " ' ’ Mol Wt. 409.4

Ezetimibe is (3A,41S)-l-(4-Fluorophenyl)-3-[(35)-3-(4-fluoro- 
phenyl)-3-hydroxypropyl]-4-(4-hydroxypheriyl)-2-azetidinone.

Ezetimibe contains not less than 98.0 per cent and not more 
than 102.0 per cent of C24H21F2NO3, calculated on the dried 
basis.
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EZETIMIBE

Category. Antihyperlipidemic.

Description. A white to off white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ezetimibe IPRS 
or with the reference spectrum of ezetimibe.

Tests

Specific optical rotation (2.4.22). -34.0° to 25.0°, determined 
in a 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 25.0 oft acetonitrile.

Reference solution. A 0.001 per cent w/v solution of ezetimibe 
IPRS in acetonitrile:

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with, 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 0.77 g of ammonium acetate in 
1000 ml of 'water and 5 0 volumes of acetonitrile;

- flow rate: 1 ml per minute,
- spectrophotometer set at 21 O nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak obtained with the reference solution (0.5 per 
cent) and the sum of areas of all the secondary peaks is not 
more than the area of the principal peak obtained with the 
reference solution (1.0 per cent).

Heavy metals (2.3.13). 2.0 g complies with the.limit for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18), Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution: Dissolve 20 mg of the substance under 
examination in 100.0 ml of the acetonitrile.

Reference solution. A 0.02 per cent w/v solution of ezetimibe 
IPRS in acetonitrile.

Ip 2022;

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C24H21F2NO3.

Storage. Store protected from light and moisture.

Ezetimibe Tablets
Ezetimibe Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of ezetimibe, 
c24h21f2no3.
Usual strength. 10 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 1.0 per cent w/v sodium lauryl sulphate, 
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A0.025 per cent w/v solution of ezetimibe 
IPRS in the mobile phase. Further dilute 5.0 ml ofthe solution 
to 100.0 ml with the dissolution medium.

Use chromatographic system as described under Assay.

Calculate the content of C24H2iF2NO3 in the medium.

Q. Not less than 70 per cent of the stated amount of

C24H21F2NO3. , . ■

Uniformity of content. Complies with the test stated under 
tablets.
Determine by liquid chromatography (2.4.14), as described 

under Assay with the following modifications.
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JP2022 EZETIMIBE TABLETS

Test solution. Disperse one tablet in 30 ml ofthe mobile phase, 
with the aid of ultrasound for 15 minutes and dilute to 50.0 ml 
with the mobile phase. Centrifuge and use the supernatant 
liquid.
Calculate the content of C24H2iF2NO3 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 25 mg of Ezetimibe with 15 ml of the 
mobile phase, with the aid of ultrasound 10 minutes and dilute 
to 25.0 ml with the mobile phase, centrifuge. Dilute 
5,0 ml of the supernatant liquid to 25.0 ml with the mobile phase.

Reference solution. A 0.02 per cent w/v solution of ezetimibe 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of buffer solution 

prepared by dissolving 0.77 g of ammonium acetate in 
1000 ml of water and 50 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C24H21F2NO3 in the tablets.
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Famciclovir , 2331

Famciclovir Tablets .... 2331

Famotidine .... 2332

Famotidine Tablets ..., 2333
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Favipiravir .... 2335

Favipiravir Tablets .... 2336

Felodipine .... 2338
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Fenofibrate .... 2342
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Fentanyl Injection .... 2347
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Flucytosine Oral Suspension . .... 2370

Flucytosine Tablets .... 2371

Fludarabine Phosphate .... 2372
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FAMCICLOVIR TABLETSIP 2022

Famcicl°v*r

o o

CmHi9N5O4 Mol. Wt. 321.3

Famciclovir is 2-Acetoxymethyl-4-(2-amino-9H-purine-
9-yI)butyI acetate

Famciclovir contains not less than 98.0 per cent and not more 
than 102.0 per cent of CpJbyNsO.-, calculated on anhydrous 
basis.. .
Category. Antiviral.

Description. A white to cream coloured powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with famciclovir 
IPRS or with the reference spectrum of famciclovir.

B. When examined in the range from 200 nm to 400 nm (2.4.7), 
a 0.001 per cent w/v solution' in methanol exhibits absorption 
maxima at 222 nm, 243 nm and 309 nm (2.4.7).

Tests■ ■.
pH (2.4.24). 6.0 to 75, determined on 1.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.' .

Use chromatographic system as described under Assay using 
detector wavelength at 221 nm.

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent. The sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalisation.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). .

SuIphatedash(2;3.18).Notmorethan0.1 percent.

Water (2.3.43). Not more than 0.5 pen cent, determined on 
02g .... •. ; ■■ . .. ....

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5,0 ml of the solution to 50.0 ml with the 
mobile phase.

Reference solution. A 0.01 per cent w/v solution offamciclovir 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 80 volumes of 0.02 M 

potassium dihydrogen orthophosphate and 20 volumes 
of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 305 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is riot more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C j4H [ 9N5O4.

Famciclovir Tablets
Famciclovir Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
famciclovir, C14H|9N5O4. '

Usual strengths. 250 mg; 500 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the:peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. .2 (Paddle), - .
Medium. 900 ml of mixedphosphate buffer pH 6.8, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate if necessary with the dissolution medium and 
measure the absorbance at the maximum at about 305 nm (2.4.7). 
Calculate the content of Ci4Hi9N5O4 in the medium from the 
absorbance obtained from a solution of known concentration 
oifamciclovir IPRS in the dissolution medium.

Q. Not less than 70 per cent ofthe stated amount C14H19N5O4.

Other tests. Comply with the tests stated in the Tablets.
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FAMOTIDINE; IP 2027

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 50 mg ofFamciclovir in 30 ml of the 
mobile phase with the aid of ultrasound for 15 minutes arid 
dilute to 50.0 ml with the mobile phase, filter. Dilute 5.0 ml of 
the solution to 50.0 ml with the mobile phase:

Reference solution. A0.01 per cent w/v solution oifamciclovir 
IPRS in the mobile phase. /

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilarie borided to porous silica (5 pm),
- mobile phase: a mixture of 75 volumes of buffer solution 

prepared by dissolving 3.85 g Qi ammonium acetate in 
1000 ml of water, adjusted to pH 7:0 with ammonia 
solution and 25 volumes of acetonitrile,

•• flow rate: 1 ml per minute, ;
- spectrophotometer set at: 300 nm, ;
- injectionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CnH^N^CUm the tablets.

Famotidine

C8H15N7O2S3 Mol. Wt. 337.5

Famotidine is [l-amino-3-[[[2-(diaminomethylene)amino]- 
4-thiazolyl]methyl] thio]propylidene] sulphamide. ■

Famotidine contains not less than 98.5 per cent and not more 
than 101.5 per cent of CgH^NvC^Sj, calculated on the dried 
basis. . ■

Category. Antiulcer. :

Description. A white br yellowish-white, crystalline powder 
or crystals. ,' " ’""’"’ri’" ; " ’ ’’ ' "::

Identification ;

Detemiine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with famotidine 
IPRS. or with the reference spectrum of famotidine., :

Tests

Appearance of solution. Dissolve 0.2 g in a 5.0 per cent 
solution of hydrochloric acid, heating to 40°, if necess 
and dilute to 20.0 ml with the same acid. The solution is clear 
(2.4.1)and not more intensely coloured than reference soluf 
BYS7 (2.4.1). IOn

Related substances. Determine by liquid chromatogranh 
(2.4.14). ' J ' ' Py

Test solution. Dissolve 12.5 mg of the substance under 
examination in 25.0 ml ofmobilephaseA.

Reference solution (af Dilute 1.0 ml of the test solution to 
10.0 ml with mobile phase A. Dilute 1.0 ml ofthe solution to 
100.0 ml with mobile phase A.

Reference solution (b). Dissolve 2.5 mg of famotidine impurity 
D IPRS [3-[[[2-[(diaminomethylene)amino]thiazol-4-yl] 
methyl]sulphonyl] propanamide IPRS] in methanol and dilute 
to 10.0ml with the same solvent. To 1.0ml ofthe solution, add 
0.5 ml of the test solution and dilute to 100.0 ml with mobile 
phase A.

Reference solution (c). Dissolve 5 mg offamotidinefor system 
suitability IPRS (famotidine impurities A, B, C, D, E, F, G) in 
mobile phase A and dilute to 10.0 ml with mobile phase A.

Chromatographic system ;
;. - a. stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
~ column temperature.50°, ;
- mobile phase: A. a mixture of 6 volumes of methanol, 94 

volumes of acetonitrile and 900 volumes of a 0.1882 per 
;cent.w/y solution of sodium■ hexanesulphonale 
previously adjusted to pH 3.5 with acetic acid,

'■ Bi acetonitrile,
— a gradient programme using the conditions given below, 
- spectrophotometer.set at 265jim,

: - injection volume: 20 pl. :
Time Mobile phase A Mobile phase B Flow rate

(in min.). (per cent v/v) (per cent y/y) (ml per min.

0 100 < 0 ’ 1

23 96 ■ 4 I

27 ' 96 .. : 4 '. ' 2

. 47 .78 : .22 -■ 2

50 100 0 ■ 2

54 < ■■■ 100 ■ . 0 . 1
Inject reference solution (c). The relative retention time with 
reference to famotidine-for 3-[[[2-[(diaminomethylene)aminoj 
thi azol-4-yl] methyl] sulphanyl]propanamide (famotidine 
impurity D) ’ is about !'. 1', for 3-[[[2-[(diamiriomethylene) amino] 
amino] thiazol-4-yl]methyl]sulphanyl]-N-sulphamoy 
propanamide.( famotidine impurity. C ) is.about 1.2, t°ri
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0_3-[[[2-[(diaminomethylene)amino]thiazol- 
nmethyl]stdphanyl]propanimidamide (famotidine impurity 

n's about 1.4, for 3-[[[2-[(diaminomethylene)amino]thiazol- 
■ I]methyl]sulphanyl]propanoic acid ( famotidine Impurity 

nis about 1-5, for 3-[[[2-[(diaminomethylene)amino]thiazol-4- 
y|liiiethyl]sulphanyl]propanimidamide (famotidine impurity A) 
■-about 1.6, for3i5-bis[2-[[[2-[(diaminomethylene) amino] 
^azql-4-yI]methyl]sulphanyl]ethyl]-4H-1,2,4,6-thiatriazine 
j (dioxide. ( famotidine impurity B) is about 2.0, for 2,2’- 
[disulphanediyl bis (methylenethiazole-4,2-diyl)] diguanidine 
(famotidine Impurity E) is about 2.1.

For calculation of contents, multiply the areas of each known 
impurity by its correction factor, for impurity A=1.9, impurity 
g=2.5, impurity C=L9, impurity F=l.7, impurityG-1.4.

inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to famotidine and famotidine 
impurityDis not less than 3.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
each secondary peak due to famotidine impurity A and G is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent) and for each famotidine impurity B,C,D and E is not 
more than three times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0;3 per 
cent), and the area of the peak due to famotidine impurity F is 
not more than the area of the principal peak in the 
chromatogram obtained, with reference solution (a) (0.1 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent); the sum of the areas 
of all other secondary peaks is not more than 10 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent); Ignore any peak with an 
area less;than 0.2 times the area ofthe principal peak in the 
chromatogram obtained with reference solution (a) (0.02 per 
cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

toss on drying (2.4.19). Not more than 0.5 percent, determined 
on 1.0 g by drying in an oven at 80° at a pressure not exceeding 
0-67 kPa for 5 hours.

Assay. Weigh 0.12 g, dissolve in 60 ml of anhydrous acetic 
Qdd. Titrate with 0.1Mperchloric acid, determining the end- 
Point potentiometrically (2.4.25). Carry out a blank titration.

' ®1 of 0.1 M perchloric acid is equivalent to 0.01687 g of 
c^n7o2s3.
Storage. Store protected from light.

FAMOTIDINE TABLETS

Famotidine Tablets
Famotidine Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of famotidine, 
C8HI5N7O2S3.

Usual strengths. 20 mg; 40 mg.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 2 volumes of 13.5 Mammonia, 20 
volumes of toluene, 25 volumes of methanol and 40 volumes 
of ethyl acetate.

Test solution. Shake a quantity of the powdered tablets 
containing about 40 mg of Famotidine with 4 ml of glacial 
acetic acid, dilute to 10 ml with the same solvent, centrifuge 
and use the clear supernatant liquid.

Reference solution. A 0.4 per cent w/v solution offamotidine 
IPRS in glacial acetic acid.

Apply to the plate 10 pl of each solution. Dry the plate in air . 
and examine at 254 nm, The principal spot in the chromatogram 
obtained with.the test solution corresponds to that in the 
chromatogram obtained, with the reference solution. . .

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of phosphate buffer prepared by dissolving 
13.61 g of potassium dihydrogen orthophosphate in water, 
adjusted to pH 4.5 :with orthophosphoric acid or 1 M 
potassium hydroxide, add sufficient water to produce 
1000ml, ...
Speed and time. 50 rpm and 45 minutes. -

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution.Diinin the filtrate suitably to obtain a solution 
containing 0.001 per cent w/v of Famotidine with the 
dissolution medium.

Reference solution. A 0.001 per cent w/v solution of famotidine 
IPRS in the dissolution medium.
Use chromatographic system as described under Related 
substances.
Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0.
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FAMOTIDINE TABLETS IP 2022

Inject the reference solution and the test solution.

Calculate the content of C8Hi5N7O2S3 in the tablet.

Q. Not less than 70 per cent of the stated amount of 
C8H15N7O2S3.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 0.05 M potassium dihydrogen phosphate, 
adjusted to pH 6.0 with 1 M potassium hydroxide.

Test solution. Shake a quantity of intact tablets containing 
about 0.2 gdf Famotidine, with 200 ml ofthe solvent mixture, 
add 200 ml of methanol. .Shake for 60 minutes and dilute to 
500 ml with the solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Reference solution (b). Dilute 1.0 ml of the test solution to 
10.0 ml with the solvent mixture. Dilute 1.0 ml ofthe solution to 
50.0 ml with the same solvent.

Reference solution (c). Dissolve 2 mg each of 3-[[[2- 
[(diaminomethylene)amino]-l,3-thiqzol-4- yl]methyl] 
sulphinyl]-N-sulphamoylpropanamidine IPRS (famotidine 
impurity C IPRS), 3-[2~(Diaminomethylene-amino)~l,3- 
thiazol-4-ylmethylthio]propanoic acid IPRS (famotidine 
degradation impurity 1) and 3-[2-(Diaminomethyleneamino)- 
l,3-thiazol-4-ylmethylthio] propanamide IPRS (famotidine 
degradation impurity 2) in 40 ml of acetonitrile.40 ml of 
methanol and dilute to 200.0 ml with the solvent mixture. Dilute 
1.0 ml ofthe solution to 5.0 ml with the solvent mixture.

Reference solution (d). Dissolve 8 mg of famotidine IPRS in 
20 ml of solvent mixture (solution A). To 1.0 ml ofthe solution, 
add 0.05 ml of hydrogen peroxide solution (generates 
famotidine degradation impurity 3).

Reference solution (e). Dilute 1.0 ml of solution A with 
100.0 ml of the solvent mixture. Further dilute a suitable 
volume of the solution with an equal volume of reference 
solution (c).

Chromatographic system
- a stainless steel column 15 cm x 4; 6 mm packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (Such as Inertsil ODS-2),

- column temperature: 40°,
- mobile phase: a mixture of 7 volumes of acetonitrile 

and a mixture of 93 volumes of 0.1 Msodium acetate 
containing 0.1 per cent v/v of triethyl'amine, adjusted 
to pH 6.0 with glacial acetic acid,

- flow rate: 1.4 ml per minute, <
- spectrophotometer set at 275 nm, 

injection volume: 50 pl.

Inject reference solution (e), The test is not valid unless the 
resolution between the peaks due to famotidine and famotidine 

impurity C is not less than 1.4 and between the peaks due 
famotidine, and famotidine degradation impurity 2 is not 1 
thanl.4. ,7.

Inject reference solution (a)’ (b), (c) and (d) and the test 
solution. In the chromatogram obtained with the test solutio 
the areas of peaks corresponding to famotidine impurity C or 
famotidine degradation impurities 1 and 2 is not more than the 
area of the corresponding peaks in the chromatogram obtained 
with reference solution (c) (0.5 per cent each), the area of 
corresponding to famotidine degradation impurity 3 js not 
more than the area of the peak in the chromatogram obtained 
with reference solution (a) (TO per cent) and the area of any 
other secondary peak is:not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.2 percent) and the sum ofthe areas of all the secondary 
peaks is not more than 12.5 times the area ofthe principal peak 
in the chromatogram obtained'with reference solution (b) (2.5 
per cent). Ignore any peak with ah area less than 0.25 times the 
area of the principal peak in the’chromatogram obtained with 
reference solution (b) (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of intact tablets containing 
about 0.2 g of Famotidine with 200 ml of the solvent mixture, 
add 200 ml of methanol: Shake for 60 minutes and dilute to 
500 ml with the solvent mixture. Dilute 1.0 ml of the solution to 
5.0 ml with the solvent mixture^

Reference solution. Dissolve 8 mg offamotidine IPRS in 4 ml 
of methanol, dilute to 20 ml with the solvent mixture. Dilute 
1.0 ml of the solution to 5.0 ml with the solvent mixture.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0. : !

Inject the reference solution and the test solution.

Calculate the content of famotidine, C8H15N7O2S3.

Fasudil Hydrochloride

C14H17N3O2S,HC1 ' MolWt-327.S
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jjlHydrochloride is 5-(l,4-Diazepane-l-sulfonyl) 
Quinoline hydrochloride.

iidil Hydrochloride contains not less than 98.0 per cent 
hot more than 102.0 per cent of Ci4Hi7N3O2S,HC1 , 

^Iculated on the anhydrous basis.

Category. Cerebral Vasodilator.

p^eHptioh. An off-white to creamy-white powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained , with fasudil 
hydrochloride IPRS or with the reference spectrum of fasudil 
hydrochloride.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution.. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with 
mobile phase.

Reference solution (a). A 0.0075 per cent w/v. solution of 
tioqiiinoline-5-sulphonic acid IPRS in the mobile, phase .

Reference solution (b). Dissolve 50 mg of fasudil 
hydrochloride IPRS in the mobile phase,add 1.0 ml of reference 
solution (a) and dilute to 50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 |im),
- mobile phase: a mixture of 85 volumes of water, 15 

volumes of acetonitrile and 0.5 volume of trifluoroacetic 
acid, adjusted to pH 7.0 with trieihylamine, -

- flow rate: 1 mlperminute,
- spectrophotometer set at 225 nm,
- injection volume: 10 pl.

The relative retention time for isoquinoline-5-sulphonic acid 
with respect to fasudil is about 0.25

Inject reference solution (b). The test is not valid unless the 
resolution between fasudil and isoquinoline-5-sulphonic acid 
‘s not less than 10.0, the column efficiency is not less than 
3000 theoretical plates and the tailing factor is not more than 
2.0. . ,

Irjec t the test solution. The area of peak due to isoquinoline- 
S'Sulphonic acid is not more than 0.5 per cent, the area of any 
°ther secondary peak is not more than 0,5 per cent and and 

e sum of areas of all the secondary peaks is not more than 
• per cent, calculated by area normalization.

Ihavy metals (2.3.13). 1.0 g complies, with the limit test for 
fteavY ratals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 2.5 to 3.5 per cent, determined on 0.5 g.

Assay. Dissolve 0.3 g and 0.6 g of mercuric acetate in 
40.0 ml of glacial acetic acid, add 15 ml of acetic anhydride. 
Titrate with 0.1 Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03278 g of 
Cl4H17N3O2S,HCl.

Favipiravir

C5H4FN3Oz Mol.Wt. 157.1

Favipiravir is 6-fluoro-3-hydroxypyrazine-2-carboxamide.

Favipiravir contains not less than 98.0 per cent and not more 
than 102.0 per cent of CSH4FN3O2, calculated on the anhydrous 
basis.

Category. Antiviral.

Description. An off-white to light yellow powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with favipiravir 
IPRS or with the reference spectrum of favipiravir.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14), . . . : . /...

Solvent mixture. 90 volumes of water and 10 volumes of 
acetonitrile.

Test jsolutiqn.. Dissolve 50 mg. of the substance under 
examination in the solvent mixture, with the aid of ultrasound 
and dilute to 50.0 ml with the solvent mixture.

Reference solution (a), A solution containing 0.00015 per cent 
w/v of 6-chl(.)ro-3-hydroxy. amide IPRS' and 0.1 per cent w/v 
offavipiravir IPRS in the solvent mixture.

Reference solution (b). A 0.0001 per cent w/v solution of 
favipiravir IPRS in the solvent mixture.
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Chromatographic system <
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm) (Such 
as Inert Sustain), ;

- • column temperature: 35°,
- sample temperature: 5°,
- mobile phase: A. a 0.27 per cent w/v solution of 

potassium dihydrogen orthophosphate in water, 
adjusted to pH 2.5 with orthophosphoric acid,

B. a mixture of 70 volumes of acetonitrile 
and 30 volumes of mobile phase A,

- a gradient programme using the conditions given below, 
- flow rate: 0.6 ml per minute,
- spectrophotometer set at 300 nm and 365 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 89 11
6 89 11
14 72 28
24 26 ■■ 74

. 35 . 26 74
38 .3 97 '
47 3 97
48 89 ■ 11, . - .. .
55 ■ - 89 II •..( , ..

Name Relative Correction
retention time factor

Favipiravir acid impurity 0.52

Favipiravir (Retention time 
about 15 minutes) 1.0
6-chloro-3-hydroxy-amide impurity 1.17'

1.04

0.70
6-bromo-3-hydroxy-amide impurity 129 0.81
6-fluoro-3-hydroxy-nitrile impurity 1.53 1.64

Inject reference solution (a) and (b) at 300 nm. The test is not 
valid unless resolution between the peaks due to favipiravir 
and 6-chloro-3-hydroxy-amide is not less than 2.0 in the 
chromatogram obtained with reference solution (a), the column 
efficiency is not less than 15000 theoretical plates, the tailing 
factor is not more than 2.0 and the relative standard deviation 
for replicate injections is not more than 5.0 per cent in the 
chromatogram obtained with reference solution (b).

Inject reference solution (b) and the test solution at 300 nm. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to favipiravir acid, 6-fluoro-3- 
hydroxy-nitrile and any other secondary peak, each of, is not 
more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3. per 

Ip20>?

cent). Ignore any peak corresponding to 6-chloro-3-hydr0xv 
amide and 6-bromo-3-hydroxy amide.

Inject reference solution (b) and the test solution at 365 nm 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to 6-chloro-3-hydroxy amide and 6- 
bromo-3-hydroxy amide, each of, is not more than 3 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent). The sum of all secondary 
peaks at 300 nm and 365 nm is not more than 1,0 per cent

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals. Method B (10 ppm).
Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.5 g.
Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 90 volumes of water and 10 volumes of 
acetonitrile.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 1.0 ml of the solution to 10.0 ml with 
the solvent mixture.
Reference solution. A 0.01 per cent w/v solution offavipiravir 
IPRS in the solvent mixture.
Chromatographic system

— a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded tb porous silica (5 pm) (Such 
as Inertsil ODS-3V),

- sample temperature: 8°, .
- mobilephase: a mixture of70 volumes of a,buffer solution 

. prepared by dissolving 1.3 6 g ofpotassium dihydrogen 
phosphate in 1000 ml of water, adjusted to pH 2.5 with 
orthophosphoric acid and 30 volumes of acetonitrile, 

— flow rate: 1 ml per minute, .
- spectrophotometer set at 321 nm,.
- injection volume: 5 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3500 theoretical plate, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of the C5H4 FN3O2.
Storage. Store protected from moisture, at a temperature 
between2°to8°.

Favipiravir Tablets
Favipiravir Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of favipiraxir 
C5H4FN3O2.
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Usual strengths. 200 mg; 400 mg.

jden<>cation
A. Determine by infrared absorption spectrophotometry (2.4.6). 
£ornpare the spectrum with that obtained with favipiravir 
IPRS or with the reference spectrum of favipiravir.

g In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of a buffer solution prepared by dissolving 
2.99 g of sodium acetate trihydrate in 500 ml of water, add 
14 ml of 2M glacial acetic acid and dilute to 1000 ml with 
yvatefi adjusted to pH 4.5 with 2Mglacial acetic acid or 2M 
sodium hydroxide,
Speed and time. 75 rpm and 3 0 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Disperse a . quantity of powdered tablets 
containing 50 mg of Favipiravir in 40 ml ofthe solvent mixture, 
with the aid of ultrasound for 30 minutes with intermittent 
shaking and dilute to 50.0 ml with the solvent mixture and 
filter.

Reference solution. :A 0.0005 per cent w/v solution of 
fevipiravir IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inert Sustain),

- column temperature: 40°,
- sample temperature: 8°,
- mobile phase: A. a buffer solution prepared by 

dissolving 2.72 g of potassium, dihydrogen 
orthophosphate into 1000 ml of water, adjusted to pH 
2.4 with orthophosphoric acid,

B. 70 volumes of acetonitrile and 30 
volumes of mobile phase A,

- a gradient programme using the conditions given below, 
- flow rate: 0.8 ml per minute, 

spectrophotometer set at 300 nm,
- injection volume: 5 pl.

6-chloro-3-hydroxy-amide impurity

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Time 
(in min.).

Mobile phase A 
(per cent v/v)

Mobile phase B 
(per cent v/v)

Reference solution. A0.055 per cent w/v solution offavipiravir 0 89, 11
IPRS in acetonitrile. Dilute 10.0 ml ofthe solution to 25.0 ml 6 89 11
with the dissolution medium. 14 72 28

Chromatographic system 24 26 74
- a stainless steel column 15 cm x 4.6 mm, packed with 35 26 74

octadecylsilane bonded to porous silica (5 pm), 38 3 97
- sample temperature: 8°, 47 3 97
- mobile phase: a mixture of 70 volumes of a buffer solution 48 89 11

prepared by dissolving 1.36 g ofpotassium dihydrogen
J. A

orthophosphate in 1000ml of water, adjusted to pH 2.5 55 89 11

with orthophosphoric acid and 30 volumes of Name Relative Correction
acetonitrile,. retention time factor

~ flow rate: 1 ml per minute,
- spectrophotometer set at 321 nm, Favipiravir acid impurity or
- injectibnvolume:5pl. acid impurity 0.53 1.08

Inject the reference solution and the test solution. Favipiravir 1.0 —

Calculate the content of C5H4 FNfO? in the medium.

Q. Not less than 75 per cent of the stated amount of 
CjHtFNjOj.

Related substances. Determine by liquid chromatography 
(2-4.14). -

Solvent mixture. 90 volumes of water and 10 volumes of 
acetonitrile.

’Process impurity included for identification only and not included in 
the calculation of total degradation products.

or chlorohpmplog impurity* .127 .

6-brdmo-3-hydroxy-amide 
impurity* ■ 1.43 — .

6-fluoro-3-hydroxy-nitrile 
impurity* 1.73 —■'
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Inject the.reference solution. The test is not valid unless the 
column efficiency is not less than 10000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to favipiravir acid impurity is not more 
than twice the area of the principal peak in the: chromatogram 
obtained with the reference solution (1.0 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.5 per cent) and the sum ofthe areas of all the 
secondary peaks is not more than 4 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (2.0 per cent). Ignore any peak with an area less than 
0.1 times the area ofthe principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent).

Other tests. Comply with the tests stated under. Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 90 volumes of water and 10 volumes of 
acetonitrile.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 0.4 g of Favipiravir in 10 ml 
of the water, with the aid of ultrasound with intermittent 
shaking, add 10 nil of acetonitrile and 50 ml of equal volumes 
of acetonitrile and water, sonicate for 15 minutes and dilute 
to 100.0 ml with equal volumes of acetonitrile and water, 
filter. Dilute 5.0 ml ofthe solution to 200.0 ml with the solvent 
mixture.

Reference solution. A 0.01 per cent w/v solution offavipiravir 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) ( Such 
as Intersil ODS-3 V),

- sample temperature: 8°,
- mobile phase: a mixture of 70 volumes of a buffer solution 

prepared by dissolving 1.36 g ofpotassium dihydrogen 
phosphate inlOOOmlof water, adjusted to pH 2.5 with 
orthophosphoric acid and 30 volumes df acetonitrile, 

- flow rate: 1 ml per minute,
- spectrophotometer set at 321 nm,
~ injection volume: 5 pl...

Inject the reference solution. The test is not valid unless 
the column efficiency is not less than 3500 theoretical plates, 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 2.0 
per cent. , ;

Inject the reference solution and the test solution.

Calculate the content ofthe C5H4FN3O2.’

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Felodipine

C18H19CI2NO4 Mol, Wt. 384.3

Felodipine is ethyl methyl (47?.S)-4-(2,3 -dichlorophenyl)- 
2,6-dimethyl-I,4-dihydropyridine-3,5-dicarboxylate.

Felodipine contains not less than 99.0 per cent and not more 
than 101.0. per cent of CigH^Cl^NO^. calculated on the dried 
basis.

Category. Antihypertensive.

Description. A white or light yellow crystalline powder.

Identification

Test A may be omitted if tests B, C and Dare carried put. Tests 
B, C and D may be'omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with felodipine IPRS 
or with the reference spectrum of felodipine..

B. When examined.in the range.220 nm to 400 nm (2.4.7), a 
0.0015 per cent, w/v solution in methanol, shows absorption 
maxima at about 238 nm and 361 nm; the absorbance ratio of 
361 nm and 238 nm is between 0.34 to 0.36;

C. Determine by thin-layer chromatography (2:4.17), coating 
the plate with silica gel GF254.
Mobile phase. A mixture of 40 volumes of. ethyl acetate and 
60 volumes of cyclohexane.
Test solution. Dissolve 10 mg of the substance under 
examination ini 0:0 nilof methanol.
Reference solution (a) . Dissolve 10 mg of felodipine IPRSin 
10,0 ml of methanol.
Reference solution (b) . Dissolve-5 nig of nifedipine IPRS111 

5.0 ml of reference solution (a).
Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine un 
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ultraviolet light at 254 nm. The principal spot in the 
liromatogram obtained with the test solution corresponds to 

ihe principal spot in the chromatogram obtained with reference 
*oluhon (a)- The test is not valid unless the chromatogram 
obtained with reference solution (b) shows 2 clearly separated 

spots.
□ Dissolve 0.15 g in a mixture of 25 ml of 2-methyl-2-propanol 
and 25 nil Perchloric acid solution. Add 10 ml of 0.1 M 
eerjUm sulphate, allow to stand for 15 minutes, add 3.5 ml of 
strong sodium hydroxide solution and neutralise with dilute 
sodium hydroxide solution. Shake with 25 ml of 
dichloromethane, evaporate the lower layer to dryness oh a 
water-bath under nitrogen (the-residue is also used in the test 
for related substances). Dissolve 20 mg of the residue in 
50.0 ml of methanol, Dilute 2 .0 ml ofthe solution to 50.0 ml 
with methanol. When examined in the range 220 nm to 400 nm 
(2.4.7), the resulting solution shows an absorption maximum 
only at about 273 nm.

Tests
Appearance of solution. A 5.0 per cent w/v solution in 
methanol (SolutionA) is clear (2.4.1).

Light absorption. Not more than 0.1 /determined at 440 nm 
(2.4.7) on solution A.

Related substances. Determine by liquid chromatography 
(2,4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 5 O.O.ml of the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100,0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the mobile phase.

Reference solution (c). Dissolve 10 mg ofthe residue obtained 
in identification test D [ethyl methyl 4-(2,3-dichlorbphenyl)- 
2,6-dimethylpyridine-3,5-dicarboxylate] (felodipine impurity A) 
and 5 mg offelodipine IPRS in the mobile phase, then dilute 
to 100.0 ml with the mobile phase. Dilute 1.0 ml of the solution 
to 100.0 ml with the mobile phase. ■

Chromatographic system
~ a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 20 volumes of methanol, 40 

volumes of acetonitrile and 40 volumes of a phosphate 
buffer solution pH 3.0 containing 0.0,8 per cent w/v of 
orthophosphoric acid and 0.8 per cent w/v of sodium 
dihydrogen phosphate, r .

~ flowrate: 1 mlperminute, 
spectrophotometer set at 254 nm, 
injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to felodipine and felodipine 
impurity Ais not less than 2.5. The order of elution is dimethyl 
4-(2,3-dichlorophenyl)-2,6-dimethyl-l,4-dihydropyridine- 
3,5-dicarboxylate, (felodipine impurity B), ethyl methyl 4-(2,3- 
dichlorophenyl)-2,6-dimethylpyridine-3,5-dicarboxylate 
(felodipine impurity A), felodipine and diethyl 4-(2,3-dichloro- 
phenyl)-2,6-dimethyl-l,4-dihydropyridine-3,5-dicarboxylate 
(felodipine impurity C).

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of secondary peaks corresponding to felodipine impurity B 
and C is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent). Sum of all other 
secondary peaks is not more than three times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.2 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.02 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0,5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.16 g, dissolve in a mixture of 25 ml of 2-methyl- 
2-propanol and 25 ml of 1 Mperchloric acid. Titrate slowly 
with 0.1 Mcerium ammonium sulphate until the pink colour 
disappears using 0.05 ml offerroin sulphate solution as an 
indicator.

1 ml of 0.1 M cerium ammonium sulphate is equivalent to 
0.01921 gofCiSH19Cl2NO4.

Storage. Store protected from light.

Felodipine Prolonged-release Tablets
Felodipine Sustained-release Tablets; Felodipine 
Extended-release Tablets
Felodipine Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same.

Felodipine Prolonged-release Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of felodipine, CigHwCljNO*
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IP 2022FELODIPINE prolonged-release tablets

Usual strengths. 2.5 mg; 5 mg; 10 mg. :

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests

Dissolution (2.5.2). Complies with the test stated under 
Tablets.

Related substances. Determine by liquid chromatography 
(2.4.14). ' ' ; ’

Test solution. Proceed as directed in the Assay, except that 
after centrifuging a portion of the solution at high speed for 
15 minutes, filter.

Reference solution (a). A 0.02 per cent w/v solution of 
felodipine impurity A IPRS'm methanol. Dilute 10.0 ml ofthe 
solution to 100 ml with the mobile phase.

Reference solution (b). A 0.2 per cent w/v solution of 
felodipine IPRS in methanol. ■.

Reference solution (c). Dilute 15.0 ml of reference solution (a) 
and 5.0 ml of reference solution (b) to 100 ml with the mobile 
phase.

Reference solution (d). Dilute 10.0 ml of reference solution (a) 
to 100 ml with the mobile phase.'

Chromatographic. system.
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), •
- mobile phase: a mixture 40 volumes of a buffer solution 

prepared by dissolving 6.9 g of monobasic sodium 
phosphate in about 800 ml of water, adjusted to pH 3.0 
with orthophosphoric acid and dilute to 1000 ml with 
water, 40 volumes of acetonitrile and 20 volumes of 
methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 40 pl.

Inject reference solution (c). The test is not valid unless the 
relative retention time with reference to felodipine for 
felodipine impurity Ais about 0.75 and the resolution between 
the peaks due to felodipine and felodipine impurity A is not 
less than 1.5 and the theoretical plates is not less than 1500.

Inject reference solution (d) and the test solution. In the 
chromatogram obtained with the test solution, the area ofthe 
peak due to felodipine impurityAis not mOre than 2.0 per cent 
the area of the principal peak in the chromatogram obtained 
with reference solution (d). -

Uniformity of content. Determine by liquid chrornatogra h 
(2.4.14), as described under Assay with the follow' * 
modifications. - 8

Test solution. Sonicate' 1 tablet with 40 ml of acetonitrile f0 
20 minutes and add 20 ml of methanol, and then shake h. 
mechanical means for 30 minutes. Allow to cool to r00[^ 
temperature, dilute to 100.0 ml with the buffer solution 
Centrifuge for 15 minutes. Dilute a portion of the supernatant 
with mobile phase to obtain a solution containing about 20 yg 
of felodipine per ml, filter.

Inject 40 pl of the reference solution and the test solution 

Calculate the content of felodipine, C18Hi9C12NO4 in the Tablet

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Dissolve 6.9 g of monobasic sodium 
phosphate in about 800 ml of water, adjusted to pH 3,0 with 
orthophosphoric acid and dilute to 1000 ml with water.

Test solution. Weigh and powder 10 tablets. Disperse a 
quantity of powder containing about 10 mg of Felodipine with 
40 ml of acetonitrile and 20 ml of methanol, and sonicate for 
5 minutes. Add about 30 ml of buffer solution, and shake by 
mechanical means for 30 minutes. Allow the solution to cool 
to room temperature, dilute to 100.0 ml with buffer solution. 
Centrifuge for 15 minutes. Dilute 10 ml ofthe supernatant Io 
50 ml with the mobile phase, filter.

Reference solution (a). A 0.2 per cent w/v solution of 
felodipine IPRS in methanol. .

Reference solution (b). Dilute a volume of reference solution 
(a) with mobile phase to obtain a solution having a 
concentration of 0.02 mg per ml,r

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 40 volumes of buffer solution, 

40. volumes of acetonitrile and 20 volumes of methanol,
- flow rate: 1 mlperminute,
- spectrophotometer set at 362 nm,
- injection volume: 40 pl.

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent.

Inject reference solution (b) and.the.test solution.

Calculate the content of felodipine, C^H^CbNCL in the tablets.

Storage. Store protected from moisture.
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fenbendazole

CUH13N3Q2S Mol. Wt. 299.4

Fenbendazole is methyl 5-(phenyl thio)-2-benzimidazole- 
carbafnate.

Fenbendazole contains not less than 98.0 per cent and not 
more than 101.0 per cent of Ci5H!3N3O2S, calculated on the 
dried basis.

Category. Anthelminthic.

Description. A white or almost white powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with, fenbendazole 
WS or with the reference spectrum of fenbendazple.

Tests . ...

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 10.0 ml of methanolic hydrochloric acid.

Reference solution (a). Dissolve 50 'mg offenbendazolelPRS 
in 10.0 ml of methanolic hydrochloric, acid. Dilute 1.0 ml of 
the solution to 200.0 mf with methanol. Dilute 5.0 mlof the 
solution to 10.0 ml with methanolic hydrochloric acid.

Reference solution (b). Dissolve 10 mg .of methyl (1H- 
benzimidazol-2-yl)carbamate. IPRS (fenbendazole impurity 
4 IPRS) in 100.0 ml of methanol. Dilute 1.0 ml ofthe solution 
to 10.0 ml with methanolic hydrochloric acid.

Reference solution (c). Dissolve 10 mg of methyl (5-chloro- 
lH-benzimidazol-2-yl)carbamate IPRS (fenbendazole 
impurity B IPRS) in 100.0 ml of methanol. Dilute 1.0 ml of the 
solution to 10,0 ml with methanolic hydrochloric acid.

Reference solution (d). Dissolve. 10 mg offenbendazole IPRS 
and 10 mg of mebendazole IPRS in 100.0 ml of methanol. 
Dilute 1.0 ml of the solution to 10.0 ml with methanolic 
hydrochloric acid.

Chromatographic system
~ a stainless steel coluriiri 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
mobile phase: A. a mixture of 1 volume of anhydrous 
acetic acid, 30 volumes of methanol and 70 volumes of 
water,

B. a mixture of 1 volume of anhydrous 
acetic acid, 30 volumes of water and 70 volumes 
methanol, 
a gradient programme using the conditions given 
below, 
flow rate: 1 mlperminute, 
spectrophotometer set at 280 nm, 
injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

■ 0 100 0
10 0 100
40 0 100
50 100 0
55 100 0

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks due to fenbendazole and 
mebendazole is not less than 1.5.

Inject reference solution (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
secondary peak due to fenbendazole impurity A is not more 
than 2.5 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). The area of secondary peak corresponding to 
fenbendazole impurity B is not more than 2.5 times the area of 
the corresponding peak in the chromatogram obtained with 
reference solution (c) (0.5 per cent), the area of any other 
Secondary peak is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent); The sum of the areas of all other secondary 
peaks is not more than 4 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(1.0 per cent). Ignore any peak with an area less than 6,2 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). 1

Sulphated ash (2.3.18). Not more than 0.3 per cent.

Loss on drying (2.4.19). Not more than 1 .Q.per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 0.2 g in 30 ml of anhydrous acetic acid, 
warming gently, if necessary. Cool and titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25), Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02994 g of
c15hi3n3o2s. •••’ . ■ ‘
Storage. Store protected from light.
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FENOFIBRATE

Fenofibrate

C^CIOa Mol. Wt. 360.8

Fenofibrate is isopropyl [4-(4-chlorophenyl)-2-phenoxy- 
2-methyl]propionate

Fenofibrate contains not less than 98.0 per cent and not more 
than 102.0 per cent of C20H2 |C1O4, calculated on the dried basis.

Category. Antihyperlipidemic.

Description. A white or almost white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with fenofibrate 
IPRS or with the reference spectrum of fenofibrate.

Tests
Appearance of solution. A 5.0 per cent w/v solution in acetone 
is clear (2.4. l) and not mpreintensely coloured than reference 
solution BYS6 (2.4.1). ,

Acidity. Dissolve 1.0 g in 50 ml of ethanol (95 per cent), 
previously neutralized using 0.2 ml ci phenolphthalein and 
titrate with 0:1 Msodium hydroxide. Not more than 0.2 ml of 
0.1 Msodium hydroxide is required to change the color ofthe 
indicator to pink.

Related substances. Determine by liquid chromatography 
(2.4.14). ' • " ' ' '

Test solution. Dissolve 0.1 g of .the substance under 
examination in 100.0 ml of the mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of 
fenofibrate IPRS in the mobile phase.

Reference solution (b). A solution containing 0.005 per cent 
w/v each of fenofibrate IPRS, fenofibrate impurity A IPRS, 
fenofibrate impurity B IPRS and 0.01 per cent w/v of 
fenofibrate impurity G IPRS in the mobile phase. Dilute. 1.0 
.ml ofthe solution to 50.0 ml with the mobile phase. . ;

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), ■
- mobile phase: a mixture of 70 volumes of acetonitrile 

and 30 volumes of water, adjusted to pH 2.5 with 
orthophosphoric acid, ■■ ■' "■ 5 pl.
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- flow rate: 1 ml per minute,
- spectrophotometer set at 286 nm,
- injection volume: 20 pl.

The relative retention time with reference to fenofibrate fOr 
(4-chlorophenyl)(4-hydroxyphenyl)methanone (fenofibrate 
impurity A) is about 0.34, for fenofibric acid (fenofibrate 
impurity B) is about 0.36, for (37?5)-3-[4-(4-chlorobenzoyl) 
phenoxy]butan-2-one (fenofibrate impurity C) is about 0 50 
for methyl 2-[4-(4-chlorobenzoyl)phenoxy]-2-methy|' 
propanoate (fenofibrate impurity D) is about 0.65, for ethyl 
2-[4-(4-chlorobenzoyl) phenoxy]-2-methylpropanoate 
(fenofibrate impurity E) is about 0.80, for (4-chlorophenyl) 
[4-(l-methylethoxy )phenyl] methanone (fenofibrate impurity 
F) is about 0.85 and for 1 -methylethyl 2-[[2-[4-(4-chlorobenzoyi) 
phenoxy]-2-methylpropanoyl]oxy]-2-methylpropanoate 
(fenofibrate impurity G) is about 1.35.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to fenofibrate impurity A 
and fenofibrate impurity B is not less than 1.5.

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of each peak due to fenofibrate impurity A and B is not more 
than the area of the corresponding peaks in the chromatogram 
obtained with reference solution (b) (0.1 per cent), the area of 
the peak due to fenofibrate impurity G is not more than the 
area of the corresponding peak in the chromatogram obtained 
with reference solution (b) (0.2 per cent), the area of any any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.1 per cent). The sum of all the secondary peaks is not more 
than 5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b)(0.01 percent).
Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).
Chlorides (2.3.12). 25 ml of solution A, complies with the limit 
test for chlorides (100 ppm).
Sulphates (2.3.17). Dissolve 5 g in 25 ml of distilled water and 
heat at 50° for 10 minutes. Cool and dilute to 50.0 ml with the 
same solvent, filter (SolutionA). 15 ml ofthe solution complies 
with the limit test for sulphates (100 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.
Loss on drying (2.4.19). Not more than 0.5 per cent determined 
on 1 g by drying in vacuum over phosphorus pentoxide at 60.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances using injection volume-
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IP2022 FENOFIBRATE CAPSULES

. t reference solution (a). The test is not valid unless the 
fglative standard deviation for replicate injections is not more 
than TO percent-
IfljfectTeferehPe solution (a) and the test solution.

Calculate the content of C20H2]ClO4.

Storage- Store protected fromlight.

Fenofibrate Capsules
Fenofibrate Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fenofibrate, C20H21CIO4.

Usual strengths. 50mg; 150mg.

Identification
A, Transfer the contents of 1 Capsule to a glass centrifuge 
tube, add. an amount of dichloromethane, equivalent to about 
10 ml per 67 mg of fenofibrate and shake vigorously. Pass 
through a suitable paper filter into a separatory funnel, wash 
with water and collect the dichloromethane layer. Evaporate 
under a stream of nitrogen and dry under vacuum at 60° for 
1 hour. Determine by infrared absorption spectrophotometry 
(2,4.6) on the residue. Compare the spectrum with that obtained 
with fenofibrate IPRS or with the reference spectrum of 
fenofibrate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle), . .. ..
Medium. 1000 ml of 0.05' M sodium lauryl sulphate, 
Speed and time. 75 rpm and 45 minutes. A

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. -

Reference solution. Dissolve a weighed offenofibrate IPRS 
m the mobile phase and dilute with the dissolution medium to 
obtain a solution having a known concentration similar to the 
expected concentration of test solution.,
inject the reference solution. The test isnot valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
Ming factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C20H2iC1O4.
Q. Not less than 70 percent ofthe stated amount of C2oHnCIO.;.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh the contents of 20 Capsules. Mix and 
transfer a weighed portion of the powder, containing about 
67 mg of Fenofibrate sonicate with 80 ml of mobile phase for 
10 minutes, stir for 15 minutes and dilute to 100.0 ml with the 
mobile phase.

Reference solution (a). A solution containing 0.067 per. cent 
w/v of fenofibrate IPRS and 0.000335 per cent w/v of 
fenofibrate impurity B IPRS (fenofibric acidIPRS) in the mobile 
phase.

Reference solution (b). A solution containing 0.000335 per 
cent w/v each offenofibrate IPRS and fenofibrate impurity B 
IPRS (fenofibric acidIPRS) in the mobile phase.

Use chromatographic system as described under Assay.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to fenofibrate and fenofibrate. 
impurity B is not less than 3.0, the column efficiency for the 
peak due to fenofibrate impurity B is not less than 3000 
theoretical plates and the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to fenofibrate impurity B is not more than the area of 
the principalpeak in the chromatogram obtained with reference 
solution (b) (0.5 per cent), the area of any other secondary 
peak is not more than 0.4 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.2 per cent) and sum of the areas of all the secondary peaks 
is not more than 4 times the area of the principal peak in.the 
chromatogram obtained with reference solution (b) 
(2.0 per cent). .

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh the contents of 20 Capsules. Mix and 
transfer the powder containing. 67 mg of fenofibrate and 
dissolve in 80 ml ofthe mobile phase and dilute to 100 ml with 
the mobile phase. Dilute 5.0 ml ofthe solution to 50 ml with the 
mobile phase.

Reference solution: IS 0.0067 per cent w/v solution of 
fenofibrate lPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
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- mobile phase: a mixture of 80 volumes of methanol and 
20 volumes of buffer solution prepared by dissolving 
136 mg of monobasic potassium phosphate ri\ 1000 ml 
of water, adjusted to pH 2.9 with dilute orthophosphoric 
acid,

- flowrate: 1 mlperminute,
- spectrophotometer set at 285 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 6000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2oH21C104 in the Capsules.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Fenofibrate Tablets
Fenofibrate Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fenofibrate,C20H21C1O4.

Category. Antihyperlipidmic.

Usual strengths. 48 mg; 54 mg; 120 mg; 145 mg; 160 mg;
200 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests

Dissolution (2.5.2).

Apparatus Nq. 2 (Paddle), 
Medium: 1000 ml of 0.05 Msodium lauryl sulphate in water - -
Speed and time. 50 rpm and 45 minutest impurity A IPRS ttnd fenofibrate impurity B IPRS
Withdraw a suitable volume of the medium and filter promptly acetonitrile and dilute to 100.0 ml with acetonitrile. Dilute 1.0

through a membrane filter of 0.45 pm. Reject the first few ml of 
the filtrate and dilute a suitable volume of the filtrate with the
medium. Measure the absorbance of the resulting solution at 
the maximum at about 292 nm (2.4.7). Calculate the content of 
fenofibrate, C20H21CIO4 in the medium from the absorbance of 
a 0.0012 per cent w/v solution of fenofibrate IPRS in the 
dissolution medium.

Q. Not less than 7 5 per cent of the stated amount of C2qH2 1C1O4 
in the tablets. , . .

Related substances. Determine by liquid chromatogra h 
(2.4.14), as described under Assay with the following 
modifications.

Test solution. Disperse a quantity of powder tablets containi 
50 mg of fenofibrate in the mobile phase and dilute to 100 0 ml 
with the mobile phase.

Reference solution (a). Dissolve 5 mg each of fenofibrate 
impurity A IPRS and fenofibrate impurity B IPR$ ,n 
acetonitrile and dilute to 100.0 ml with acetonitrile. Dilute 
1.0 ml of the solution to 100.0 ml with the mobile phase.

Reference solution (b). A 0.00005 per cent w/v solution of 
fenofibrate IPRS in the mobile phase.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks corresponding to fenofibrate 
impurity Aand fenofibrate impurity B is not less than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to fenofibrate impurity A and fenofibrate 
impurity B is not more than twice the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.2 
per cent), the area of any other secondary peak is not more 
than twice the area of the principal peak obtained with reference 
solution (b) (0.2 per cent) and the sum of the areas of all the 
secondary peaks is not more than three times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent).'

Other tests. Complies with the tests stated under tablets.

Assay. Determine by liquid chromatography (2.4.14).

Acidified water. Adjust the pH of water with orthophosphoric 
acid to 2.5.
Mobile phase. A mixture of 70 volumes of acetonitrile and 
30 volumes of acidified water.
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg of fenofibrate in 30 ml of acidified 
water with the aid of ultrasound, add 60 ml of acetonitrile and 
dilute to 100.0 ml with the mobile phase. Dilute 5.0 ml ofthe 
solution to 50.0 ml with the mobile phase.
Reference solution (a). Dissolve 5 mg each of fenofibrate.

ml of the solution to 100.0 ml with the mobile phase.
Reference solution (b). A 0.005 per cent w/v solution of 

fenofibrate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with en 

capped octadecylsilane bonded to porous silica (5 P|T1)’

- column temperature: 35°,
- mobile phase: a mixture of 70 volumes of acetonitri 

and 30 volumes of acidified water,
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flowrate: 1.2ml perminute, 
spectrophotometer set at 286 nm, 
injection volume: 10 pl.

RelativeNW .
retention time

Correction
factor

Fenofibrate impurity A1 0.34 0.7
Fenofibrate impurity B2

(3 RS>3-[4-(4-Chlorobcnzoyl) 
phenoxy]butan-2one*

0.36 1,0

0.50

Methyl 2-[4-(4-chIorobenzoyl) 
phenoxy]-2-methyl-propanoate* 0.65 —

Ethyl 2-[4-(4-chlorobenzoyl)
phenoxy]-2-methyl-propanoate* 0.80 ' —

(4-Chlorophcny 1) [4-( 1 -methylethoxy)
phenyljmethanone* 0.85 —

Fenofibrate 1.00 —

Fenofibrate impurity C3 135 —

•It is a process impurity.

!(4- chlorophenyl) (4-hydrxyphenyl) methanone, 
:2-[4-(4-chlorobenzoyl) phenoxy]-2-methyl propanoic acid, 
U-methylethyl 2-[[2-[4-(4-chIorobenzoyl)phenoxy]-2-methylprpp- 
anoyI]-2-methylprop anoate,

Inject reference solution (a) and reference solution (b). The 
test is not valid unless the resolution between the peaks 
corresponding to fenofibrate impurity A and fenofibrate 
impurity B is not less than 2.0:in the chromatogram obtained 
with reference solution (a) and the relative standard deviation 
for replicate injections is not more than 2.0 per cent in the 
chromatogram obtained with reference solution (b).

Inject reference solution (b) and the test solution;

Calculate the content of C20H2iC1O4, in the tablets.

Storage. Store protected from moisture.

Fenspiride Hydrochloride

CisH^O^HCl MolWt.296.8

Fenspiride Hydrochloride is 8-(2-Phenylethyl)-l-oxa- 
X8-diazaspiro[4.5]decan-2-one hydrochloride.

Fenspiride Hydrochloride contains not less than 98.Q per cent 

not more than 102.0 per cent of CI5H20N2O2,HCl, calculated 
onthe dried basis.

FENSPIRIDE HYDROCHLORIDE

Category. Bronchodilator.

Description. A white to almost white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fenspiride 
hydrochloride IPRS or with the reference spectrum of 
fenspiride hydrochloride.

B. It gives reaction (A) of chlorides (2.3.1).

Tests
pH (2.4.24). 4.5 to 6.5, determined on 1.0 per cent w/v solution 
of substance under examination in water.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Reference solution. A 0.01 per cent w/v solution offenspiride 
hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 80 volumes of buffer solution 

prepared to dissolving 3.0 g of sodium dihydrogen 
orthophosphate in 1000 ml ofwater, adjusted to pH 3.0 
with orthophosphoric acid and 20 volumes of methanol, 

- flowrate: 1.3mlperminute,
- spectrophotometer set at 210 nm,
- injectionvolume:20pl.

The relative retention time for fensipiride impurity Ais about 
0,7 and for fensipiride impurity B is about 1.5 with respect to 
fensipiride hydrochloride.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the test solution. The area of any peak due to fenspiride 
impurity A(1-phenyl ethyl-4-hydroxyl-4-amino methyl piperide- 
2- hydrochloride) is not more than 0.1 per cent, the area of the 
any peak due to fenspiride impurity B (2-phenyl ethyl -1 -oxo- 
3,8-diazospiro-4,5 -ecan-2one-n-6xide) is not more than 0.2 
per cent, the area of any other secondary peak is not more 
than 0.1 per cent and the sum of areas of all the secondary 
peaks is not more than 0.5 per cent, calculated by area 
normalisation.

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method A (10 ppm) .

Sulphated ash(2.3.18). Not more than 0.1 percent.
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Loss on drying (2.4.19). Not more than 0.5 percent, determined 
on 0.3 g by drying in an oven at 100° for 3 hours at a pressure 
of0.67kPa.

Assay. Dissolve 0.235 g in 60.0 ml ofthe 1.0 per cent mercuric 
acetate solution ,in glacial' acetic acid. Titrate with 0.1 M 
perchloric acid to determine the end-point potentiometrically 
(2.4.25). '

1 ml of 0.1 M perchloric acid is equivalent to 0.029679 g of 
C]5H20N2O2,HCl.

Fentanyl

Mol. Wt. 336.5

Fentanyl is A-phenyl -N- [l-(2-phenylethyl)p ip eridin-4- 
yl]propanamide.

Fentanyl contains not less than 99.0 per cent and not more 
than 101.0 per cent of C22H2SN2O, calculated on the dried basis.

Category. Analgesic.

Description. A white or almost white powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fentanyl IPRS 
or with the reference spectrum of fentanyL

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). -

Test solution. Dissolve 0.1g of the substance under 
examination in ill.OdAoi methanol. ■ ' ;

Reference solution (a). Dilute 1.0 ml of the test solution to 
100,0 ml with methanol. Dilute 5.0 ml ofthe solution to 20,0 ml 
with methanol. , .

Reference solution //^.Dissolve 10 mg of the substance under 
examination in 10.0 mi of dilute hydrochloric acid. Heat on a 
water-bath under a reflux condenser for 4 hours. Neutralise 
with 10.0 ml of dilute sodiiirh hydroxide solution and evaporate 
to dryness on a water-bath, cool and dissolve the residue in 
10.0 ml of methanol, filter; \ .'.■■■■ h / . ; - f f >
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Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm),
- mobilephase: A. a 0.5 per cent w/v solution of 

ammonium carbonate in a mixture of 10 volumes of 
tetrahydrofuran and 90 volumes of water,

B. acetonitrile,
- a gradient programme using the conditions given below 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10

15 40. 60
20 40 60

25 90 10
30 90 10

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to fentanyl and fentanyl 
impurity D is not less than 8.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of 
secondary peaks corresponding to ^V-phenyl-7V-'[cis,,fra»s-l- 
oxido-1 -(2-phenylethyl)piperidin-4-yl]propanamide (fentanyl 
impurity A), A-phenyl-A-(piperidin-4-yl)propanamide (fentanyl 
impurity B),.A-phenyl-A-[d-(2-phenylethyl)piperidin- 
4-yl] acetamide (fentanyl impurity C),: A-phenyl-l-(2-phenyl- 
ethyI)piperidin-4-amine (fentanyl impurity D) is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.25 per cent) and the sum ofthe 
areas of all the secondary peaks is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less than 0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 50° under vacuum.

Assay. Dissolve 0.2 .g in 50 ml of a mixture of 1 volume of 
anhydrous acetic acid and 7 volumes of methyl ethyl ketone. 
Titrate with 0.1 M perchloric acid, using 0.2 ml of 
naphtholbenzein solution as indicator, until the colour 
changes from orange-yellow to green. Carry out a blank 
titration. J
1 ml of 0.1 Mperchloric acid is equivalent to 0.03365 g of 

c22h2Sn2o. •••• ••••■'•

Storage. Store protected from light.
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Fentanyl Citrate

Mol. Wt, 528.6

Fentanyl Citrate is A-(phenylethyl-4-piperidinyl)- 
y.phenylpropionamide citrate.

Fentanyl Citrate contains not less than 99.0 per cent and not 
more than 101.0 per cent of C22H28N2O,C6HgO7, calculated on 
the dried basis.

Category. Analgesic.

Description. A white or almost white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fentanyl citrate 
IPRS or with the reference spectrum of fentanyl citrate.

B. Melting point (2.4.21). 152°.

Tests
Appearance of solution. A1.0 per cent w/v solution in water is 
clear (2.4.1) and colourless (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examinationin 10.0 ml of methanol.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol. Dilute 5.0 ml ofthe solution to 20.0 ml 
with methanol. .

Reference solution (b). Dissolve 10 mg of the substance under 
examination in 10.0 ml of dilute hydrochloric acid. Heat on a 
water-bath under a reflux condenser for 4 hours. Neutralise 
with 10.0 ml of dilute sodium hydroxide solution and evaporate 
to dryness on a water-bath, cool and dissolve the residue in 
10.0 ml oTmethanol and filter. To prepare degradation compound 
N-phenyl-1 -(2-phenyiethyl)piperidin-4-amine (fentanyl citrate 
^purity D). - ; -

Chromatographic system . -
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),

- mobile phase: A. 0.5 per cent w/v solution of ammonium 
carbonate in a mixture of 10 volumes of tetrahydrofuran 
and 90 volumes of water,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10
15 40 60
20 . 40 60 .
25 90 10
30 90 10

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to fentanyl and fentanyl 
impurity D is not less than 3.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.25 
per cent) and the sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent). .

Loss on drying (2.4; 19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 50° under vacuum.

Assay. Weigh 0.3 g, dissolve in 50 ml of a mixture of 1 volume 
of anhydrous acetic acid and 7 volumes of methyl ethyl 
ketone. Titrate with 0.1 Mperchloric acidising 0.2 ml of 
naphtholbenzein solution as indicator, until the colour 
changes from orange-yellow to green. Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.05286 g of 
C22H2SN2O,C6HS()7.

Storage. Store protected from light.: .

Fentanyl Injection
Fentanyl Citrate Injection

Fentanyl Injection is a sterile solution of Fentanyl Citrate in 
Water for Injections.

Fentanyl Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent ofthe stated amount of fentanyl,
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Usual strength. 50 pgper ml.

Identification
A. When examined in the range 230 to 350 nm (2.4.7), a solution 
containing 0.005 per cent w/v of fentanyl exhibits two maxima 
at 251 and 257 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak 
obtained with the reference solution.

C. Gives reaction A for citrates (2.3.1).

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a volume of injection containing about 
0.5 mg of Fentanyl to 10.0 ml with the mobile phase, if 
necessary.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
20.0 ml with the mobile phase.

Reference solution (b). A 0.00005 per cent w/v solution of 
N-phenyl-N-[cis, trans-1-oxido-l-(2-phenylethyl)piperidin- 
4-yl]propanamide IPRS (fentanyl impurity, A IPRS) in the 
mobile phase. .......

Reference solution (c). Dissolve 10 mg of fentanyl citrate 
IPRS in 10 ml of 2 M hydrochloric acid, heat on a water-bath 
under a reflux condenser for 4 hours and neutralise with 10 ml 
of 2 M sodium hydroxide. Evaporate to dryness on a water­
bath, cool, dissolve the residue in 10 ml of methanol and filter. 
Dilute 1 ml of the filtrate to 10 ml with the mobile phase 
{generation ofALphenyH-(2-phenylethyl)piperidih-4-amine 
(fentanyl impurity D)}.

Chromatographic system
- a stainless steel column 30,cm x 3.9 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(10 pm) (Such as Bondclone Cl 8),

- mobile phase: a solution containing 0.3 per cent w/v of 
potassium dihydrogen phosphate in a mixture of 
4 volumes of acetonitrile, 40 volumes of methanol and 
56 volumes of water, adjusted to pH 3.2 with ortho­
phosphoric acid,

- flow rate: 1.25 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 100 pl.

Inject reference solution (c)The relative retention time with 
reference to fentanyl for fentanyl impurity D is about 0.8.

Inject reference solution;(a), (b) and the test solution. Run the 
chromatogram twice the: retention time ofthe principal peak: 
In the chromatogram obtained with test solution the area of 

peak corresponding to fentanyl impurity A is not more than 
0.5 times the area of the peak in the chromatogram obtained 
with reference solution (b) (0.5 per cent), the area of peak 
corresponding to fentanyl impurity D is not more than twice 
the area of the peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent), the area of any other 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) 
(0.25 per cent) and the sum of the areas of all secondary peaks 
other than fentanyl impurity A and D is not more than three 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.75 per cent). Ignore 
any peak with an area less than 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent).

Bacterial endotoxins (2.2.3). Not more than 50,0 Endotoxin 
Units per mg. ,

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).
Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of injection containing about 
0.5 mg of Fentanyl to 10.0 ml with the mobile phase, if 
necessary.

Reference solution. A 0.008 per cent w/v solution offentanyl 
citrate IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C^HmNjO in the injection.

Storage. Store protected from light.
Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of fentanyl.

Fesoterodine Fumarate

C30H4iNO7.: Mol Wt-527-7
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reSOterodine Fumarate is 2-((7?)-3-(Diisopropylamino)"l- 
phenyip^Py^^hydroxymcthyljphcnyi isobutyrate fumarate. 

Fesoterodine Fumarate contains not less than 98.0 per cent 
nd not more than 102.0 per cent of C30H4iNO7, calculated on 

the anhydrous basis.

Category'Anticholinergic.

Description. A white to off white crystalline powder.

Identification
A Determine by infrared absolution spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fesoterodine 
fumarate IPRS or with the reference spectrum of fesoterodine 
fumarate.

B in the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Specific optical rotation (2.4.22). +5.0° to +7.0°, determined in 
1.0 per cent w/v solution in ethanol at 20°.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture, 60 volumes of mobile phase A and 40 volumes 
of acetonitrile.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 25.0 ml with 
the solvent mixture.

Reference solution. A. 0.001 per cent w/v solution of 
fesoterodine fumarate IPRS in the solvent mixture.

Chromatographic system
- a stainless; steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), 
mobilephase: A. dissolve 2.72 g of potassium 
dihydrogen orthophosphate into 1000 ml of wafer, 
adjusted to pH 6.5 with potassium hydroxide, .

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Time. Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

■ 0 :■ 60 40 ,
20 60 40
45 40 60
50 40 60 -
53 60 40
60 60 40

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0.

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of area of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalization.

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.2 g.

Assay. Determine by liquid chromatography (2.4,14). . ,

Solvent mixture. 60 volumes of mobile phase A and 40 
volumes of acetonitrile.

Test solution. Dissolve 50 mg of the substance, under 
examination in the solvent mixture and dilute to 25.0 ml with 
the solvent mixture. Dilute 5.0 ml ofthe solution to 50.0 ml with 
the solvent mixture.

Reference solution. A 0.02 per cent w/v solution offesoterodine 
fumarate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. dissolve 2.72 g of potassium 

dihydrogen orthophosphate into 1000 ml of water, 
adjusted to pH 6.5 withpotassium hydroxide,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 55 . 45

20 55 ■ 45 ■

25 40 60

30 40 60

32 55 45 ■

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content.of C30H41NO7.
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Fexofenadine Hydrochloride

C3,H39NO4,IIC1 ■ Mol. Wt.538.1

Fexofenadine Hydrochloride is (7/5) a,a-dimethyl- 
4-[ 1 -hydroxy-4-[4-(hydr6xydiphenylmethyl)-1 piperidinyl] 
butyl] benzene acetic acid hydrochloride;

Fexofenadine Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C32H39NO4,HC1, 
calculated on the anhydrous basis. :

Categrory. Antihistamiriic.

Description. A white to off-white crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum, with that obtained with fexofenadine 
hydrochloride IPRS or with the reference spectrum of 
fexofenadine hydrochloride.

B. In the.Assay, the, principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference .solution.

Tests
Fexofenadine impurity B. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination inlOO.Omlofthe mobile phase.

Reference solution (a). A solution containing 0.025 per cent 
w/v offexofenadine hydrochloride IPRS and 0.0005 per cent 
w/v of {3-[1-hydroxy-4-[4-(hydroxydiphenyl-methyl)-l- 
piperidinyl]butyl]-a^a-dimeihylbenzeneacetic acid 
hydrochloride} IPRS (fexofenadine impurity B IPRS) in the 
mobilephase.

Reference solution (b).. Dilute 1.0 ml of reference solution (a) 
to 10.0ml with the mobile phase.

Chromatographic system .
; a stainless;steel column 25 cm x4.6:mm, packed with

beta cyclodcxtrin bonded to porous silica (5 pm), -
“■ mobile phase: a mixture of 80 volumes of ammonium 

acetate buffer prepared by mixing 1 15 ml of glacial 
acetic acid in 1000 ml of water, adjusted to pH 4. 0 with

6 M ammonium hydroxide and 20 volume 
acetonirile,- ■ ' ■ ■ ■ . ■ s of

- flow rate: 0.5 ml per minute, .
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl.

Inject reference solution (a). The relative retention time with 
respect to fexofenadine, for fexofenadine impurity B is abo^ 
0.7 and the resolution between fexofenadine and fexofenadine 
impurity B is not less than 3.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to fexofenadine impurity B is not more than the area 
ofthe peak due to fexofenadine impurity B in the chromatogram 
obtained with reference solution (b) (0.2 per cent).

Related substances. Determine by liquid chromatography 
(2.4.14).

Use the phosphate-perchlorate buffer, solvent mixture and 
chromatographic system as described under Assay.

Test solution. Dissolve 50 mg.of the. substance under 
examination in 50 ml ofthe solvent mixture.

Reference solution; A solution containing 0.0005 per cent 
w/v, of each, fexofenadine hydrochloride IPRS and 
[benzeneacetic acid, 4-(l-oxy-4-[4-(hydroxydiphenylmethyl) 
-I-piperidinyl] butyl]-a,<x-dimethyl] IPRS (fexofenadine 
impurity A IPRS) in the mobile phase.

Inject the reference solution. The test is not valid unless the 
resolution between fexofenadine and fexofenadine impurity A 
is not less than 10, tailing factor is not more than 2.0 and the 
relative standard deviation for replicate injections for both 
peaks is not more than 2.0 per cent arid 3.0 per cent respectively. 

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to the peak of fexofenadine impurity A is not more 
than 0.4 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (0.2 per cent), 
area of any peak due to decarboxylated degradant [(+H-[1- 
hydroxy-4-(hydroxydi-phenylmethyl)-l-piperidinyl]-butyl]- 
isopropylbenzerie], with a relative retention time of3.2 with 
respect to fexofenadine hydrochloride, is not more than 0.3 
times the area of the peak due to fexofenadine hydrochloride 
in the. chromatogram obtained with reference solution (O.D 
per cent) and the area of any secondary peak is not more than 
0.2 times the area of the peak due to fexofenadine hydrochloride 
in the chromatogram obtained with reference solution (0.1 per 
cent). The sum of all the impurities is not more than 0.5 per 
cent.
Heavy metals (2.3.13). 1.0 g complies with the limit test for 

heavy metals, Method B (20 ppm).

Chlorides. 6.45 per cent to 6.75 per cent.
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Pjjjolye; about 0.3 g of the substance under examination in 50 
nil (fipiethanol- Titrate with 0.1 M silver nitrate. Determine 
(he end-point’potentiometrically (2.4.25). Carry out a blank 
titration.
] ml of 0.1 Msilver nitrate is equivalent to 0.00354 g of chloride. 
Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (-2.3.43.)'. Not more than 0.5 per cent for the anhydrous 
form and 6.0 per cent to 10.0 per cent for the hydrate form 
(dihydmte and trihydrate forms of fexofenadine hydrochloride), 
determined on 1 g.
Assay. Determine by liquid chromatography (2.4.14), 

Solvent mixture. Equal volumes of acetonitrile and 
phosphate-perchlorate buffer.

Test solution. Dissolve 50 .mg of the substance under 
examination in 50 ml of the solvent mixture. Dilute 3.0 ml of the 
solution to 50.0 ml with the mobile phase.

Reference solution. A solution containing 0.006 per cent w/v 
offexofenadine hydrochloride IPRS and 0.0005 per cent w/v 
di fexofenadine impurity A IPRS in the mobile phase.

Chromatographic system,.
- . a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl groups chemically bonded to porous silica 
(5 pm),

- mobile phase: a mixture of 65 volumes of phosphate­
perchlorate buffer prepared by dissolving 6.64 g of 
monobasic sodium phosphate and 0.84 g of sodium 
perchlorate in 1000 ml of water, adjusted to pH 2.0 with 
orthophosphoric acid and 35 volumes of acetonitrile. 
Add 3 ml Of triethylamine to1000 ml of the mixture, 1

- flow rate: 1.5 ml.per minute, ,
- spectrophotometer set at 220 nm,
- injectionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
resolution between fexofenadine and fexofenadine impurity A 
is not less than 10. tailing factor is not more than 2.0, and the 
relative standard deviation for replicate injections for both 
peaks is, not more than 2.0 per cent and 3.0 per cent respectively.
Inject the reference solution and the test solution; ■
Calculate the content of G32H39NO4,HC1..
Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Fexofenadine Capsules
Fexofenadine Hydrochloride Capsules

Fexofenadine Capsules contain not less than 93.0 per cent 

not more than 105.0 per cent of the stated amount of
^ofenadine hydrochloride, C32H39NO4,HC1.

Usual strengths. 120 mg; 1 80 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution (b) corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900ml of water,
Speed and time. 50 rpm and 15 and 45 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution (a).. A 0.007 per cent w/v solution of 
fexofenadine hydrochloride IPRS in the dissolution medium,

NOTE —A small amount of methanol, not exceeding 0.5 per 
cent of the total volume, can be used to dissolve fexofenadine 
hydrochloride. -

Reference solution (b). A solution containing 0.001 per cent 
w/v of benzene acetic acid-4-[l-oxy-4(4-(hydroxydiphenyl- 
methylfl-piperidinyl] butylffx, cx-dimethylIPRS (fexofenadine 
impurity A IPRS) and 0.006 per cent w/v of fexofenadine 
hydrochloride IPRS in water.

NOTE — A small amount of acetic acid, not exceeding 5 per 
cent ofthe total volume, can be used to dissolve fexofenadine 
impurity A.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 30 volumes of a buffer solution 

prepared by dissolving 1.0 g of monobasic sodium 
phosphate, 0.5 g of sodium perchlorate, and 0.3 ml of 
orthophosphoric acid in 300 ml of water and 7 0 volumes 
of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm, '
~ injection volume: 50 pl.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to fexofenadine and 
fexofenadine impurity Ais not less than 2.0 in the chromatogram 
obtained with reference solution (b) and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
in the,chromatogram obtained with reference solution (a).

Inject reference solution (a) and the test solution.
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Q. Not less than 50 per cent in 15 minutes and not less than 75 
per cent in 45 minutes, of the stated amount of C32H39NO4,HC1. 

Related substances. Determine by liquid chromatography 
(2.4.14). ...
Phosphate-perchlorate buffer. Dissolve 6.64.g of monobasic 
sodium phosphate and 0.84 goi sodium perchlorate in 1000 ml 
of water. Adjusted to pH 2.0 with orthophosphoric acid.

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
ofphosphate-perchlorate buffer.

Test solution (a). Weigh a quantity of the mixed contents of 
20 capsules containing about 50 mg of Fexofenadine 
Hydrochloride, add 40 ml of solvent mixture and shake by 
mechanical means for 60 minutes. Mix with the aid of 
ultrasound for about 2 minutes. Cool and dilute to 50.0 ml with 
the solvent mixture.
Test solution (b). Dilute 3.0 ml of test solution (a) to 50.0 ml 
with the mobile phase.
Reference solution. A solution containing 0.006 per cent w/v 
offexofenadine hydrochloride IPRS and 0.0005 per cent w/v 
offexofenadine impurity A IPRS in the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
phenyl groups chemically bonded to porous silica (5 pm), 

- mobile phase: a mixture of 65 volumes of phosphate- 
perchlorate buffer and 35 volumes of acetonitrile. Add 
0.3 ml of triethylamine and mix,

- flow rate: 1.5 mlperminute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution.The test is not valid unless the 
resolution between fexofenadine and fexofenadine impurity A 
is not less than 10, tailing factor is not more than 2.0 and the 
relative standard deviation for replicate injections determined 
from fexofenadine and fexofenadine impurity A are not more 
than 2.0 per cent and 3.0 per cent respectively.

Inject the reference solution and test solution (a). In the 
chromatogram obtained with test solution (a) the area due to 
fexofenadine impurity A is not more than 0.8 times the area of 
the peak due to fexofenadine impurity A in the chromatogram 
obtained with the reference solution (0.4 per cent), the area of 
the peak due to decarboxilated degradant [(+)-4-[l-hydroxy- 
4-[4-(hydroxydi-phenylmethyl)-l-piperidinyl]-butyI]- 
isopropylbenzene having a relative retention time of 3.2 is not 
more than 0.03 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.2 per 
cent), the area of any other individual impurity is not more 
than 0.03 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0,2 per 
cent), and the sum of all the impurities is not more than 0.5 per 
cent. ' ■?.;

IP 2022

Other tests. Comply with the tests stated under Capsules 

Assay. Determine by liquid chromatography (2.4.yj 
described under Related substances.

Inject the reference solution and test solution (b).

Calculate the content of C32H39NO4, HC1 in the capsules

Storage. Store protected from moisture, at a temperature 
exceeding 30°.

Fexofenadine Tablets
Fexofenadine Hydrochloride Tablets

Fexofenadine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
fexofenadine hydrochloride, C32H39NO4;HC1.

Usual strengths. 120 mg; 180 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.001 M hydrochloric acid, 
Speed and time. 50rpmand 10 and 30 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution.. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution (a). Dissolve a weighed quantity of 
fexofenadine hydrochloride IPRS in the dissolution medium 
to obtain a solution having a known concentration similar to 
that expected for the solution under test.

NOTE—A small amount of methanol, not exceeding 0Aper 
cent of the total volume, can be used to dissolve fexofenadine 
hydrochloride.

Reference solution (b). A0.044 per cent w/v solution of benzene 
acetic acid,-4-[1 -oxy-4(4-(hydroxydiphenylmethylfT 
piperidinyl]butyl)-o., a-dimethyl IPRS (fexofenadine 
impurity A IPRS) in water. To 1.0 ml of the solution add 40 
of reference solution (a).

NOTE—A 
cent ofthe t 
impurity A.

small amount of acetic acid, not exceeding 5per 
Aal volume, can be used to dissolve fexofena ine
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Chromatographic system
a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 30 volumes of a buffer solution 
prepared by dissolving 1.0 g of monobasic sodium 
phosphate, 0.5 g of sodium perchlorate, and 0.3 ml of 
orthophosphoric acid in 300 ml of water and 70 volumes 
of acetonitrile,

„ flow rate: 1 mlperminute,
_ spectrophotometer set at 220 nm,
... jnjectionvolume:20pl.

inject reference solution (b). The resolution between 
fexofenadine and fexofenadine impurity A is not less than 2.0. 

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution (aj and the test solution (a).

Q.Not less than 60 per cent in 10 minutes and not less than 80 
per cent in 30 minutes, of the stated amount of C32H39NO4,HC1. 

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 75 volumes of acetonitrile and 25 volumes 
of a 0.17 per cent v/v solution of glacial acetic acid.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 120 mg of Fexofenadine 
Hydrochloride, disperse in 20 ml of 0.17 per cent v/v solution 
of glacial acetic acid, with vigorous shaking for 30 minutes 
and dilute to 100.0 ml with acetonitrile, shake vigorously for 
60 minutes, filter.

Reference solution (a). A solution containing 0.025 per cent 
w/v of. fexofenadine hydrochloride IPRS and 0.005 per cent 
w/v offexofenadine impurity A IPRS in the solvent mixture. 
Dilute 3 ml and 4.5 ml, respectively, ofthe solutions to 50.0 ml 
with the mobile phase.

Reference solution (b). A 0.025 per cent w/v solution of 
fexofenadine hydrochlorideIPRS in the solvent mixture. Dilute 
4 ml ofthe solution to 100.0 ml with the mobile phase. Dilute 6 
ml ofthe solution to 100.0 ml with the mobile phase.

Use the chromatographic system described under Assay.

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
tian 6.0 per cent.

Inject reference, solution (a). The relative retention time with 
respect to fexofenadine for fexofenadine impurity A is about 
1-6. The resolution between fexofenadine and fexofenadine 
^purity A is not less than 7, the tailing factor is not more than 

and the relative standard deviation for replicate injections 
’s not more than 2.0 per cent and not more than 3.0 per cent for 
e^ofenadine and fexofenadine impurity A, respectively. .

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of the 
peak due to fexofenadine impurity A is not more than the area 
of the corresponding peak in the chromatogram obtained with 
reference solution (a) (0.4 per cent), the area of any individual 
impurity is not more than 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.25 per cent), the area ofthe peak due to decarboxilated 
degradant [(+)-4-[ 1 -hydroxy-4-[4-(hydroxydiphenylmethyl)- 
l-piperidinyl]-butyl]-isopropylbenzene having a relative 
retention time of 6.7 is not more than 0.12 times the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (a) (0.15 per cent) and the sum of all the impurities is 
not more than 0.5 per cent. Ignore any peak with an area less 
than 0.04 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 75 volumes of acetonitrile and 25 volumes 
of 0.17 per cent v/v glacial acetic acid in water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 150 mg of Fexofenadine 
Hydrochloride, disperse in 20 ml of a 0.17 per cent v/v solution 
of glacial acetic acid, with vigorous shaking for 30 minutes 
and dilute to 100.0 ml with acetonitrile, shake vigorously for 
60 minutes and filter. Dilute 1.0 ml of the solution to 100.0 ml 
with the mobile phase.

Reference solution. A 0.025 per cent w/v solution of 
fexofenadine hydrochloride IPRS in the solvent mixture. Dilute 
3 ml of the solution to 50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl groups chemically bonded to porous silica (5 pm), 
- column temperature: 35°,
- mobile phase: a mixture of.64 volumes of a buffer solution 

prepared by diluting 7.5 ml of acetonitrile and 7.5 ml of 
triethylamine to 1000 ml with 0.17 per cent v/v glacial 
acetic acid in water, adjusted to pH 5.2 with 
orthophosphoric acid and 36 volumes of acetonitrile, 

- flowrate: 1.5mlperminute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.
Calculate the content of C32H39NO4, HC1 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.
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FEXOFENADINE HYDROCHLORIDE AND PSEUDOEPHEDRINE HYDROCHLORIDE PROLONGED-RELEASE TABLETS

Fexofenadine Hydrochloride and 
Pseudoephedrine Hydrochloride 
Prolonged-release Tablets
Fexofenadine Hydrochloride and Pseudoephedrine 
Hydrochloride Sustained-release Tablets; Fexofenadine 
Hydrochloride and Pseudoephedrine Hydrochloride 
Extended-release Tablets

Fexofenadine Hydrochloride and Pseudoephedrine 
Hydrochloride Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same.

Fexofenadine Hydrochloride and Pseudoephedrine 
Hydrochloride Prolonged-release Tablets contain not less than 
93.0 per cent and not more than 107.0 per cent of the stated 
amounts of fexofenadine hydrochloride, C32H39NO4, HC1 and 
pseudoephedrine hydrochloride, C10Hi5NO, HC1.

Usual strength. Fexofenadine Hydrochloride, 60 mg and 
Pseudoephedrine Hydrochloride, 120 mg.

Identification

A. In the Assay, the principal peaks in the chromatogram 
obtained with test solution (b) correspond to the principal 
peaks in the chromatogram obtained with reference solution 
CO­

ES. Determine by thin-layer chromatography (2,4.17), coating 
the plate with silica gel G. .

Mobile phase. A mixture of 50 volumes of toluene, 45 volumes 
of ethanol and 5 volumes of ammonium hydroxide.

Test solution. Transfer a quantity of the powdered tablets 
containing 30 mg of Fexofenadine Hydrochloride to a 10-ml 
volumetric flask, add 5.0 ml of methanol and shake vigorously 
for 2 minutes, filter.

Reference solution. Dissolve suitable quantities of 
fexofenadine hydrochloride IPRS and pseudoephedrine 
hydrochloride IPRS in methanol to obtain a solution having 
concentration similar to that of the test solution.

Apply to the plate 10 pl of each solutions. After development, 
dry the plate in air. Heat the plate at 105° until the odour of 
ammonia disappears. Allow the plate to cool and examine under 
ultraviolet light at 254 nm. The Rf value of the principal spots 
in the chromatogram obtained with the test solution 
correspond to the spots in the chromatogram obtained with 
the reference solution:

NOTE —The Rfvalues of fexofenadine and pseudoephedrine 
are 0.17 and 0.39 respectively. ■ '.

Tests

Dissolution (2.5.2).

For Fexofenadine hydrochloride —

Apparatus No. 2 (Paddle)
Medium. 900 ml of 0.00 IM hydrochloric acid,
Speed and time. 50 rpm, 15 minutes and 45 minutes for 
fexofenadine hydrochloride and 45.minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute, if necessary with the 
dissolution medium.

Reference solution. Dissolve suitable quantities of 
fexofenadine hydrochloride IPRS and pseudoephedrine 
hydrochloride IPRS in the dissolution medium to obtain a 
solution of known concentration similar to the expected 
concentration of the test solution.

NOTE—A small amount of methanol, not more than 0.5 per 
cent ofthe total volume, can be used to dissolvefexofenadine 
hydrochloride IPRS.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

sulphonated fluorocarbon polymer coated on a solid 
spherical core (strong cation- exchange packing) 
(10 pm) (Such as partisil 10 SCX),.

. - mobile phase: amixture of 45 volumes of abuffer solution 
prepared by dissolving 7.0 g of monobasic sodium 
phosphate in 1000 ml M water, adjusted to pH 2.0 with 
orthophosphoric acid and 55 volumes of acetonitrile, 

- flow rate: 1 mlperminute, 
- spectrophotometer set at 210 nm, 
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due do fexofenadine and 
pseudoephedrine is.not.less than 3.0, the tailing factor is not 
more than 1.5 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent, for both the peaks.

Inject the reference solution and the test solution. 
Calculate the content of C32H39NO4, HC1 and Ci0Hi;NO, HC1 ri 
the medium.

Q. After 15 minutes, not less than 65 per cent and at 45 minutes, 
not less than 80 per Cent of the stated amount 0 
C32H39NO4,HC1.
For Pseudoephedrine hydrochloride — Complies with tht 

test stated under. Tablets.
Related substances. Determine by liquid chromatography 

(2.4.14),
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absolution. A solution prepared by dissolving 6.8 g of 
■odium acetate and 16.22 g of,sodium .octanesulphonate in 
1000 nil of water, adjusted to pH 4.6 with glacial acetic acid.

Solvent mixture. 60 volumes of methanol and 40 volumes of 
buffer solution.

■fest solution (^/Disperse a sufficient quantity of the intact 
tablets containing 0.6 g of Fexofenadine Hydrochloride in 300 
tnl of methanol, with the aid of mechanical shaker for 60 
niinutes. Add 150 ml ofthe buffer solution and sonicate for 60 
minutes at 40°, with intermittent shaking, cool to room 
[emperature and dilute to 500.0 ml with the buffer solution, 
filter. ' ' ■

Test solution (b). Dilute 2.0 ml of test solution (a) to 50.0 ml 
with mobile phase.

Reference solution (a). Weigh and transfer 40 mg of 
pseudoephedrine hydrochloride IPRS to a.50-ml volumetric 
flask, add ,5 ml of tert-butyl hydroperoxide solution, sonicate 
to dissolve. Cover the flask opening with aluminium foil and 
place the flask in an oven at 90° for 60 minutes, Remove from 
the oven and allow to cool, dilute to volume with the mobile 
phase (to generate ephedrine impurity).

Reference solution (b). Dissolve 20 mg,, each of, fexofenadine 
related compound A IPRS and decarboxylated degradant in 
60 ml of methanol and dilute to .100.0 ml with the buffer solution. 
Dilute 1.0 ml of the solution to 10.0 ml with the mobile phase.

Reference solution (c). A 0.048 per cent w/v solution of 
fexofenadine hydrochloride IPRS in the mobile phase.

Reference solution (d). A 0.12 per cent w/v solution of 
pseudoephedrine hydrochloride IPRS in the mobile phase.

Reference solution (e). Dilute 15.0 ml’of reference solution 
(b), 5.0 ml of reference solution (c) and 4.0 ml of reference 
solution (d) to 50.0 ml with the mobile phase.

Reference solution (J). Dilute suitable volumes of reference 
solution (c) and reference solution (d) with the mobile phase 
to obtain a solution having similar concentration to that of 
tost solution (b).

Chromatographic system
~ a stainless steel column 5 cm x 4.6 mm, packed with a 

sulphonated fluorocarbon polymer coated on spherical 
core (strong cation exchange packing) (5 pm) (Such as 
Adsorbo sphere XL SCX) connected in series to a 
column 25 cm x 4.6 mm, packed with phenyl group 
bonded to porous silica (5 pm) (Such as Zorbax SB 
phenyl),
column temperature: 35°,
Mobile phase: a mixture of 3 5 volumes of a buffer solution 
prepared by dissolving 6.8 g of sodium acetate and 
16.22 g of sodium I-octanesulfonate in 1000 ml of water,

adjusted to pH 4.6 with glacial acetic acid, and 65 
volumes of methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set 215 nm, .
- injection volume: 20 pl.

Name Relative 
retention time

Correction 
factor

Fexofenadine 1.0 —

Pseudoephedrine 1.0 —
Ephedrone8 1.2 2.54
Fexofenadine related 
compound Alb 1.2 —

Tertiary dehydrated impurityIb 1.8 —

Decarboxylated degradant3b 3.1 —

“Relative retention time with, reference to pseudoephedrine.
bRelative retention time with reference to fexofenadine.
'2-(4{4-[4-(hydroxydephenyl methyl)piperidin-l-yl]butanoxyl]-2- 
methyl propanoic acid,
24-[4{4-(Diphenylmethylene)-l-piperidinyl}-l-hydroxybutyl]-2, 2- 
dimethyl phenyl acetic acid,
3(±)-4-(l -Hydroxy-4-[4-(hydroxydiphenylmethyl)-l-piperidinyl]- 
butyl]-isopropylbenzene.

Inject reference solution (a) and(e). The test is not valid unless 
the resolution between the peaks due to pseudoephedrine 
and ephedrone is not less than 1.7 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent 
for pseudoephedrine peak in the chromatogram obtained with 
reference solution (a), the resolution between the peaks due 
to fexofenadine and fexofenadine related compound A is not 
less than 2.0, the relative standard deviation for replicate 
injections is not more than l.Oper cent for fexofenadine peak 
and not more than 3.0 per cent for fexofenadine related 
compound A and decarboxylated degradant in the 
chromatogram obtained with reference solution (e).

Inject reference solution (e) and test solution (a). In the 
chromatogram obtained with test solution (a), the area of any 
peak corresponding to fexofenadine related compound A is 
not more than 0.8 times the area of the corresponding peak in 
the chromatogram obtained with reference solution (e) (0.4 
per cent), the area of any peak corresponding to 
decarboxylated degradant is not more than 0.4 times the area 
of the corresponding peak in the chromatogram obtained with 
reference solution (e) (0.2 per cent), the area of any peak 
corresponding to ephedbne is not more than 0.05 times the 
area of the pseudoephedrine peak in the chromatogram 
obtained with reference solution (e) (0.2 per cent), the area of 
any other secondary peak is not more than 0.05 times the area 
of fexofenadine peak in the chromatogram obtained with 
reference solution (e) (0.2 per cent). Ignore any peak with an 
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area less than 0.0125 times the area of fexofenadine peak in 
the chromatogram obtained with reference solution (e) (0.05 
percent).

The sum of all the impurities is not more than 0.8 per cent.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject reference solution (a) and (e). The test is not valid unless 
the resolution between the peaks due to pseudoephedrine 
and ephedrone is not less than 1.5 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent 
for pseudoephedrine peak in the chromatogram obtained with 
reference solution (a), the resolution between the peaks due 
to fexofenadine and fexofenadine related compound A is not 
less than 2.0 and the relative standard deviation for replicate 
injection is not more than 1.0 per cent for fexofenadine peak in 
the chromatogram obtained with reference solution (e).

Inject reference solution (f) and test solution (b).

Calculate the content of C32H39NO4, HC1 and C!0H!5NO, HC1 
in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Finasteride

C23H36N2O2

Finasteride is 17/i-(A-ze/7-butylcarbamoyi)-4-aza--5a-androst- 
l-en-3-one.

Finasteride contains not less than 98.0 per cent and not more 
than 102.0 per cent of C23H36N2O2, calculated on the dried 
basis.

Category. Antiandrogen.

Description. A white or almost white, crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with finasteride 
IPRS or with the reference spectrum of finasteride. .

Tests

Specific optical rotation (2.4.22). +12.0° to+14.00, determined 
in a 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatograph 
(2.4.14). P‘

Solvent mixture'. Equal volumes of acetonitrile and water 

Test solution (a). Dissolve 25.0 mg ofthe substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Test solution (b). Dissolve .100.0 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.

Reference solution (a). Dissolve 25.0 mg of finasteride 
IPRS in the solvent mixture and dilute to 50.0 ml with the 
solvent mixture.

Reference solution (b). Dissolve 10 mg offinasteride for peak 
identification IPRS (containing impurities A and C) in 1.0 ml 
of the solvent mixture.

Reference solution (c). Dilute 1.0 ml of test solution (b) to 
100.0 ml with the solvent mixture. Dilute 1.0 ml ofthe solution 
to 10.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated end capped octadecylsilane bonded 
to porous silica or ceramic microparticles (5 pm),

- column temperature: 60°,
- mobile phase: a mixture of 10 volumes acetonitrile, 10 

volumes of tetrahydrofuran and 80 volumes of water, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 15 pl.

Mol. Wt. 372.6

Name Relative 
retention time

Correction 
factor

Finasteride impurityA1 0.9 2.4

Finasteride 1.0 —
Finasteride impurity C2 1.3 0.72

/Ar“(l)l-dimethylethyl)-3-oxo-4-aza-5a-androstane’17P-cabroxami(ie 
carboxamide (A-l,5-aza amide)
W-(1,1 -dimethylethyl)-3-oxo-4-azaandrosta-1,5-diene-1 
(dihydro finasteride).
Inject reference solution (b) and (c). The test is not valid unless 
the signal to noise ratio is not less 40 for the principal peak ffl 
the chromatogram obtained with reference solution (c) and 
the peak to valley ratio is not less than 5.0 where Hp - height 
above the baseline of the peak due to impurity^ 
and Hv = height above the baseline of the lowest point oft « 
curve separating this peak from the peak due to finasteride m 
the chromatogram obtained with reference solution (b).
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>ct reference solution (c) and test solution (b). Run the 
^oinatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution (b) the 
area of secondary peak corresponding to finasteride impurity 
\ and finasteride impurity C is not more than 3 times the area 
ofthe principal peak in the chromatogram obtained with the 
jeference solution (c) (0.3 per cent), the area of any other 
secondary peak is not more than the area ofthe principal peak 

chromatogram obtained with reference solution (c) (0.1 
per cent) and the sum of the areas of all the secondary peaks 
is not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.5 per 
cent). Ignore any peak with an area less than 0. 5 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (c) (0.05 per cent).

Loss on drying (2.4,19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2,4.14) as 
described under Related substances.

Inject reference solution (a) and test solution (a).

Calculate the content of C23H36N2O2. ■

Storage. Store protected from light.

Finasteride Tablets
Finasteride Tablets containnot less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of finasteride, 
WJA.

Usual strength. 5 mg.

Identification
In the test for Dissolution, the principal, peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
■Medium. 900 ml of water, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

solution. The filtrate obtained as given above.
eference solution. Dissolve a weighed quantity offinasteride

A in a mixture of 3 volumes of water and 7 volumes of 
aie^nitrile and dilute with the same mixture to obtain a 

FINASTERDE TABLETS

solution having a known concentration similar to the expected 
concentration of the test solution.
Chromatographic system

- a stainless steel column 5.0 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 pm),

- column temperature: 45°,
- mobile phase: a mixture of 42 volumes of water and 

58 volumes of acetonitrile,
- flowrate: 1.5 ml perminute,
- spectrophotometer set at 220 nm,
- injection volume: 200 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor of the principal peak is not more than 2.0;

Inject the reference solution and the test solution.

Calculate the content of C23H36N2O2 in the medium.

Q. Not less than 75 per cent of the stated amount of 
c23h36n202.
Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water.

Test solution. Dissolve a quantity of powdered tablets 
containing 100 mg of Finasteride in 30 ml ofthe solvent mixture 
and dilute to 50.0 ml with the solvent mixture, centrifuge and 
filter the supernatant liquid.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Spherisorb ODS 2),

- column temperature: 60°,
- mobile phase: a mixture of 10 volumes of acetonitrile, 

10 volumes of tetrahydrofuran and 80 volumes of water,
- flowrate: l.Smlperminute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pL

W-(l,l-dimethylethyl)-3-oxo-4-aza-5a-androstane-I7b-carboxamide, 
2 Methyl 3-oxo-4-aza-5a-androst-l-ene-17b-carboxylate,
W-( 1,1 -dimethylethyI)-3-oxo-4-azaandrosta-1,5-diene-l 7b- 
carboxamide.

Name Relative 
retention time

Correction 
factor

Finasteride impurity A1 0.9 2.4

Finasteride (Retention time about:
28 minutes) 1.0 —
Finasteride impurity B2 1.2 —

Finasteride impurity C3 1.3 . 0.72
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Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0..

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any peak corresponding to finasteride impurities A; B and 
C is not more than 0.3 times the area of the principal peak in 
the chromatogram obtained with the reference solution (0.3 
per cent). The area of any other secondary peak is not more 
than 0.1 times the area ofthe principal peak in the chromatogram 
obtained with the reference solution (0.1 per cent) and the 
sum of the areas of all other secondary peaks is not more than 
0.6 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.6 per cent). Ignore any 
peak with an area less than 0.05 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.05 percent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), using the 
chromatographic conditions and reference solution as 
described under Assay.

Test solution. Transfer one tablet to a suitable volumetric flask, 
add 5 ml of a mixture of 3 volumes of water and 7 volumes of 
acetonitrile, disperse with the aid of ultrasound for 20 minutes. 
Dilute, as necessary with the solvent mixture with intermittent 
shaking to produce a solution containing 0.01 per cent w/v of 
finasteride, mix and filter.

Calculate the content of C23H36N2O2 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 50 mg of Finasteride with 25 ml of water. 
Add 350 ml of a mixture of 3 volumes of water and 
7 volumes of acetonitrile, mix with the aid of ultrasound for 
30 minutes, dilute to 500 ml with acetonitrile, centrifuge and 
filter the supernatant liquid.

Reference solution. A 0.01 per cent w/v solution offinasteride 
IPRS in a mixture of 3 volumes of water and 7 volumes of 
acetonitrile.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm) (Such 
as Hypersil ODS),

- column temperature: 45°, ~
- mobile phase: a mixture of equal volumes of acetonitrile 

and 0.0025 M of orthophosphoric acid,
- flowrate: 1.5mlperminute, . .

IP 2022

- spectrophotometer set at 240 nm,
- injection volume: 20 plJ -

Inject the reference solution. The test is not valid unless th 
tailing factor of the principal peak is less than 2.0 an(j 
relative standard deviation for replicate injections is not mo * 
than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C23H36N2O2 in the tablets.

Fingolimod Hydrochloride

C19H33NO2, HC1 Mol Wt. 343.9

Fingolimod Hydrochloride is 2-amino-2-[2-(4-octylphenyl) 
ethyl] propane-1,3-diol hydrochloride.

Fingolimod Hydrochloride contains not less than 98.0 percent 
and not more than 102.0 per cent of Ci9H33NO2,HC1, calculated 
on the anhydrous basis.

Category. Immunomodulator

Description. A white to off-white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fingolimod 
hydrochloride IPRS or with the reference spectrum of 
fingolimod hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. It gives reaction (A) of chlorides (2.3.1).

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). •
Solvent mixture. 50 volumes of water and 50 volumes of 0.1 
per cent w/v solution of orthophosphoric acid.-
Test solution. Dissolve 60 mg of the substance unde, 
examination in 100.0 ml ofthe solvent mixture. . .
Reference solution (a): A 0.0003. per cent w/v solution of 

fingolimod hydrochloride IPRS in the solvent mixture.
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ference solution (b). Dilute 1.0 of reference solution (a) to 
10 0 mlthc solvent m'xtLirc.

geferenoe solution (c). A 0.06 per cent w/v solution of 
fnaolimod hydrochloride system suitability mixture IPRS in 
the solvent mixture.

Chromatographic system
a stainless steel column 15 cm x 3.0 mm, packed with 
octadecylsilane bonded to porous silica (3 pm), 
column temperature: 40°,

- mobile phase: A. 0.1 per cent w/v solution of 
orthophosphoric acid in water,

B, acetonitrile,
- a gradient programme using the conditions given below,
- flowrate: 0.8mlperminute,
- spectrophotometer set at 215 nm,
- injection volume: 5 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20

20 5 95

23 5 95

23.1 80 20

33 80 20

2-amino-2-(4-hexylphenetliyl)propane-l,3-diol, 
*2-ariiino-2-(4-heptyiphenethyI)propane-1,3-diol, 
2'amino-2-(4-nonylphenethyl)propane-l ,3-diol, 
2-amino-2-(4-decyIphenethyl)propane-l,3-diol} 

I2-amino-2-[4-octyl-3r(4-octylpheiiethyl)phenethyl]propane-r,3- 
dio]„

Name . Relative Correction
retention time factor

Fingolimod hexyl homolog1 0.82 0.91

Fingolimod heptyl homolog2 0.93 : —■

Fingolimod 1.0
111

--

Fingolimod nonyl, homo log3

Fingolimod decyl homolog4 ..

„K1J>

123

3-phenethyl fingolimod analog5 1.97 0.77
2-phenethyl fingolimod analog6 2.0 . 0.71 .

2-ainino-2-[4-.octyl-2-(4-o<jtylphenethyl)phenethyl]propane-l,3--diql. 

Hie relative retention time with reference to fingolimod fpr O- 
acetyl fingolimod (2-amino-2-(hydroxymethyl)-4-(4- 
octylphenyl)butyl acetate) is about 1.11.
Inject reference solution (a), (b) and (c). The test is not valid 
unless the resolution between the peaks due to; O-acetyl 
ungolimod and fingolimod nonyl homolog is not less than 1 ;2 

and peaks due to 2-phenethyl fingolimod analog and 3- 
phenethyl fingolimod is not less than 0.8 in the chromatogram 
obtained with reference solution (c), the relative standard 
deviation for replicate injections is not more than 10 per cent 
in the chromatogram obtained with reference solution (a) and 
signal-to-noise ratio is not less than 10 in the chromatogram 
obtained with reference solution (b).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to fingolimod hexyl homolog and 
fingolimod decyl homolog, each of, is not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent), the area of any peak 
corresponding to fingolimod heptyl homolog, fingolimod 
nonyl homolog, 3-phenehyl fingolimod analog and 2- 
phenethyl finolimd analog, each of, is not more than 0.4 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.2 per cent), the area of any other 
secondary peak is not more than 0.2 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent) and the sum of the areas of all the 
secondary peaks is not more than twice the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). Ignore any peak with an area less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, MethodA(20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.3 g.

Microbial contamination (2.2.9). The total aerobic viable count 
is not more than 103 CFUperg. The total combined molds and 
yeasts count is not more than 102 CFU per g.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modification.

Reference solution. A 0.06 per cent w/v solution of fingolimod 
hydrochloride IPRS in the solvent mixture.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 5 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C 19H33NO2,HC1.

Storage. Store protected from moisture and at a temperature 
not exceeding 30°.
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, HCI

C24H25NO4,HC1 Mol. Wt.427.9

Flavoxate Hydrochloride is 2-Piperidinoethyl 3-methyl-4-oxo- 
2-phenyl-4/7-chrbmene-8-carboxylate hydrochloridei

Flavoxate Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C24H25NO4,HC1I calculated 
on the dried basis.

Category. Anticholinergic.

Description. Awhite or almost white, crystalline powder.

Identification
A.Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with flavoxate 
hydrochloride IPRS or with the reference spectrum of flavoxate 
hydrochloride.

B. It gives reaction (A) of chlorides (2.3.1).

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Use freshly prepared solutions.

Solvent mixture. 20 volumes of a 0.04 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 3.0 with 
orthophosphoric acid and 80 volumes of acetonitrile.

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the solvent mixture.

Reference solution (c). A solution containing 0.006 per cent 
w/v offlavoxate impurity A IPRS and 0.003 per cent w/v pf 
flavoxate impurity B IPRS and 0.002 per cent w/v of the 
substance under examination in the solvent .mixture. Dilute 
1.0 ml ofthe solution to 20.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), : 

mobilephase: A. 0.044 per cent 
dipotassium hydrogen phosphate, 
with orthophosphoric acid, 

B. acetonitrile,
a gradient programme using the conditions given belo\ 
flow rate: 0.8 ml per minute, 5

7V s°hition of 
adjusted to pH 7 <

- spectrophotometer set at 254 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent, v/v) (per cent v/v)

0 . 20 80
10 20. ' ' 80
20 10 90
25 10 90

28 20 80

Name Relative 
retention time

Flavoxate impurity A1 0.2

l3-methyl-4'Oxo-2-phenyI-4H-l-benzopyran-8-carboxylic acid,

2ethyl 3-methyl-4-oxo-2-phenyl-4/f-l-beiizopyran-8-carboxylate.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to fluvoxate impurity B and 
flavoxate is not less than 4.0.

Inject reference solution (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to fluvoxate impurity A is not more 
than the area of the corresponding peak in'the chromatogram 
obtained with reference solution (c) (0.3 per cent), the area of 
any peak corresponding to fluvoxate impurity B is not more 
than the area of the corresponding peak in the chromatogram 
obtained with reference solution (c) (0,15 per cent), the area of 
any other secondary peak is not more than, the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of areas of all other 
secondary peaks is not more than 0.5 times the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Heavy metals (2.3.13)1 2.0 g complies with the limit test for 

heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.
Losson drying(2.4.19). Not more than 0.5 per cent, determined 

on 1.0 g by drying in an oven at 105°.

Flavoxate impurity B2 0.8
Flavoxate (Retention time: about 10 minutes) 1.0
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Ass^y (NOTE — In order to avoid overheating, mix 
‘boroughthroughout and stop the titration immediately 
jjef- the end-point has been reached):

Dissolve 0.35 g in 10 ml of anhydrous formic acid and add 
40 ml oiacetic anhydride. Titrate with 0.1 Mperchloric acid, 
jetermining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of ft/ M perchloric acid is equivalent to 0.04279 g of

Storage. Store protected from light.

Flavoxate Tablets
Flavoxate Tablets contain Flavoxate Hydrochloride. The tablets 
are coated.

Flavoxate Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of flavoxate 
hydrochloride, C24H25NO4,HC1.

Usual strength. 200 mg.

Identification
A. Extract a quantity of the powdered tablets containing 0.2 g 
of Flavoxate Hydrochloride with 10 ml of dichloromethane, 
filter and evaporate the filtrate to dryness. On the residue, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flavoxate 
hydrochloride IPRS of with the reference spectrum of flavoxate 
hydrochloride.

B. In the test for Related substances, by applying 10 pl of 
each solution, the principal spot in the chromatogram obtained 
with test solution (b) corresponds to that in the chromatogram 
obtained with reference solution (c).

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 100 rpm and 3 0 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted with the medium, 
^necessary, at the maxima at about 294 nm (2.4.7). Calculate 
the content of C24H2sNO4,HC1 in the medium from the 
absorbance obtained from a solution of known concentration 

flavoxate hydrochloride IPRS prepared , by dissolving in
Omnium amount ofme/ZzanoZand diluted with the dissolution 
ftfcdium.

Not less than 70 per cent of the stated amount of 
c^No.jia.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

'Mobile phase. A mixture of 1 volume of 18 M ammonia, 
80 volumes ofpropan-2-ol and 200 volumes of ethyl acetate.

Test solution (a). Disperse a quantity of the powdered tablets 
containing 0.2 g of Flavoxate Hydrochloride with 10 ml of 
chloroform and filter.

Test solution (b). Dilute 1.0 ml of test solution (a) to 20.0 ml 
with chloroform.

Reference solution (a). A 0.015 per cent w/v solution of 
3- methylflavone-8-carboxylic acid ethyl ester IPRS in 
chloroform.

Reference solution (b). Dilute 1.0 ml of test solution (a) to 
500.0 ml with chloroform.

Reference solution (c). A0.1 per cent w/v solution offlavoxate 
hydrochloride IPRS in chloroform.

Reference solution (d). A 0.03 per cent w/v solution of 3- 
methylflavone-8-carboxylic acidIPRS in chloroform.

Apply 10 pl of reference solution (a), (c), (d), test solution (b), 
25 pl of reference solution (b) and 50 pl of test solution (a). 
After removal of the plate, allow it to dry in air and examine 
under ultraviolet light at 254 nm. Any spot corresponding to 
3-methylflavone-8-carboxylic acid ethyl ester in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) (0.15 per cent) and any other secondary 
spot in the chromatogram obtained with test solution (a), 
other than the spot corresponding to 3-methyflavone-8- 
carboxylic acid is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent).

3-Methylflavone-8-carboxylic acid. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel 
GF254.

Mobile phase. Amixture of 4 volumes of glacial acetic acid, 
25 volumes of ethyl acetate and 70 volumes of cyclohexane.

Test solution.Disperse a quantity of the powdered tablets 
containing 0.2 g of Flavoxate Hydrochloride with 10 ml of 
chloroform and filter.

Reference solution. A 0.01 per cent w/v solution of 3- 
methylflavone-8-carboxylic acidIPRS.in chloroform.

Apply 50 pl of each solution. After removal ofthe plate, allow 
it to dry in air and spray with dilute potassium iodobismuthate 
solution. Any spot corresponding to 3-methylflavone- 
8-carboxylic acid in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution (0.5 per cent).
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Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
powder containing 1 g of Flavoxate Hydrochloride with 600 ml 
of 0.1 M hydrochloric acid with the aid of ultrasound for 
10 minutes. Place in a water-bath at 70° for 90 minutes, cool 
and dilute to 1000 ml with 0.1 M hydrochloric acid. Dilute 
5.0 ml to 250.0 ml with 0.1Mhydrochloric acid and measure 
the absorbance at 293 nm (2.4.7). Calculate the content of 
C24H25NO4,HC1 from the absorbance obtained by using a 
0.002 per cent w/v solution of flavoxate hydrochlorideIPRS 
in 0. IM hydrochloric acid.

Storage. Store protected from light::

Flucloxacillin Sodium

Mobile phase. A mixture of 30 volumes of acetone and 
70 volumes of 15.4 per cent w/v solution of ammonium acetate 
adjusted to pH 5.0 with glacial acetic acid.

Test solution; Dissolve 25 mg of the substance under 
examination in 5 ml of -water.

Reference solution (a). A 0.5 per cent w/v solution of 
flucloxacillin sodium IPRS in water.

Reference solution (b). A solution containing 0.5 per cent 
w/v each of flucloxacillin sodium IPRS, cioxacillin sodium 
IPRS and dicloxacillin sodiumlPRS in water.

Apply to the plate 1 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and expose to iodine 
vapour until the spots appear and examine in day light. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows 
three clearly separated spots.

C. Place 2 mg in a test-tube, moist with 0.05 ml of water and 
add 2 ml of sulphuric acid formaldehyde reagent. Mix the 
contents of the tube by swirling; the colour of the solution is 
slightly greenish-yellow. Place the test-tube in a water-bath 
for 1 minute; the solution becomes yellow.

D. It gives reaction (A) of sodium (2.3.1).

Tests

C14i16ClFN3NaO5S,H2O Mol. Wt 493.9

Flucloxacillin is sodium (21S',5/?,67?)-6-[[[3-(2-chlbro- 
6-fluorophenyl)-5-methylisoxazol-4- yl]carbbnyl] amirib]- 
3,3-dimethyl-7-bxo-4-thia-l-azabicyclo[3.2.0]heptane- 
2- carboxylate monohydrate.

Flucloxacillin contains not less than 95.0 per cent and not 
more than 102.0 per cent of C^H^Cl FN3NaO5S, calculated on 
the anhydrous basis.

Category. Antibacterial.

Description. A white or almost white hygroscopic, crystalline 
powder.

Identification

Test A may be omitted if fests B, C and D are carried out. Tests 
B and, C may he omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtamed with flucloxacillin sodium 
IPRS or with the reference spectrum of flucloxacillin sodium.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel.

Solution A. A 10.0 per cent w/y solution in carbon dioxide­
free water.

Appearance of solution. Solution Ais clear (2.4.1) audits 
absorbance at 430 nm (2.4.7) is not more than 0.04.

pH (2.4.24). 5.0 to 7.0, determined in solution A:

Specific optical rotation (2.4.22). +158° to +168°, determined 
in a 1.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase.
Reference solution (a). A 0.001 per cent w/v solution of 
flucloxacillin sodium IPRS in the mobile phase.

Reference solution (b). \ solution containing 0.01 perccnt 
w/v each oiflucloxacillin sodiumlPRS and cloxacillin sodium 
IPRS in the mobile phase.

Chromatographic system
- a stainless stebl colundn 25 cm x 4.0 min, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 25 .vblumes of acetonitrile 

and 75 volumes of a 0.27 per cent w/v solution o 

2362

https://nhathuocngocanh.com/



FLUCLOXACILLIN CAPSULESIP 2022

potassium dihydrogen phosphate, adjusted to pH 5.0 
with sodium hydroxide solution, 
flow rate: 1 ml per minute, 
spectrophotometer set at 225 nm,

„ injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the. peaks due to cioxacillin (1st peak) and 
flucloxacillin (2nd peak) is not less than 2.5.

Inject reference solution (a) and the test solution. Run the 
chromatogram 6 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 Per cent) and . the sum of the areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(5.0'per cent). Ignore any peak with an area less than 
0,05 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

AjA-Dimethylaniline (2.3.21). Not more than 20 ppm, 
determined by method B.

2-Ethylhexanoic acid (2.3.51). Not more than 0.8 per cent.

Water (2.3.43). 3.0 per cent to 4,5 per cent, determined on 
0.3 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 100.0ml with 
the mobile phase.

Reference solution. A 0.01 per cent w/v solution of 
jlucloxacillin sodium IPRS in the mobile phase.. . .

Use chromatographic system as described under test for 
Related substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C^H^Cl FN3NaO5S.

Flucloxacillin sodium intendedfor use in the manufacture of 
parenteral preparations without a further appropriate 
Procedure for the removal of bacterial endotoxins complies 
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per mg of flucloxacillin sodium.
Storage. Store protected from moisture, at a temperature not 
exceeding 30°. If it is intended for use in manufacture of 
Parenteral preparation, the container should be sterile, airtight 
and tamper proof.

Flucloxacillin Capsules
Flucloxacillin Sodium Capsules

Flucloxacillin Capsules contain Flucloxacillin Sodium.

Flucloxacillin Capsules contain not less than 92.5 per cent and 
not more than 110.0 per cent of the stated amount of 
flucloxacillin, Ci9H17C1FN3O5S.
Usual strengths. 250 mg and 500 mg equivalent to flucloxacillin.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flucloxacillin 
sodium IPRS or with the reference spectrum of flucloxacillin 
sodium.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity ofthe contents of capsules 
containing 0.1 g of flucloxacillin with 80 ml of the mobile 
phase for 15 minutes and dilute to 100.0 ml with the mobile 
phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.01 per cent 
w/v each offlucloxacillin sodium IPRS and cloxacillin sodium 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 75 volumes of a 0.27 per cent w/v solution of 
potassium dihydrogen orthophosphate, adjusted to 
pH 5.0 with 2 Msodium hydroxide, .

- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to cloxacillin and 
flucloxacillin is not less than 2.5.

Inject reference solution (a) and the test solution. Run the 
chromatogram 6 times the retention time ofthe principal peak; 
In the chromatogram obtained with test solution, the area of 
any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(5.0 per cent). Ignore any peak with an area less than 
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0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of the contents of capsules 
containing 50 mg of Flucloxacillin in about 40 ml of the mobile 
phase with the aid of ultrasound for 15 minutes and dilute to 
50 ml with the mobile phase. Further dilute 5.0 ml of the solution 
to 50.0 ml with the mobile phase.

Reference solution (a). A 0.011 per cent w/v solution of 
flucloxacillin sodium IPRS in the mobile phase.

Reference solution '(b). A solution containing 0.01 per cent 
w/v each offlucloxacillin sodium IPRS and cioxacillin sodium 
IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to cloxacillin (1st peak) and 
flucloxacillin (2nd peak) is not less than 2.5.

Inject reference solution (a) and the test solution.

Calculate the content of CL;HI7CIFN;O5S in the capsules.

Labelling. The label states the quantity ofthe active ingredient 
in terms of the equivalent amount of flucloxacillin.

Flucloxacillin Oral Solution
Flucloxacillin Oral Solution is a mixture consisting of 
Flucloxacillin Sodium with buffering agents and other 
excipients and a suitable flavoring agent. It is filled in a sealed 
container.

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use.

Flucloxacillin Oral Solution contains not less than 90.0 per 
cent and not more than 120.0 per cent of the stated amount of 
flucloxacillin, C!SH!7C1FN3O5S:

When stored at the temperature and for the period stated on 
the label during which the constituted suspension may be 
expected to be satisfactory for use, it contains not less than 
80.0 per cent of the stated amount of flucloxacillin.

Usual strengths. 125 mg per 5 ml; 250 mg per 5 ml.

Identification

In the Assay, the, principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
pH(2.4.24).4.0to7.0.

Other tests. Comply with the tests stated under Oral Liquids 
Assay. Determine by liquid chromatography (2.4.14).

Test solution. Transfer an accurately weighed quantity ofthe 
oral suspension containing 50 mg of Flucloxacillin to a 50 0 m| 
volumetric flask, add 40 ml ofmobile phase, shake for 15 minutes, 
dilute to volume with mobile phase and filter. Dilute 5.0 ml of 
the solution to 50.0 ml with the mobile phase.

Reference solution (a). A 0.011 per cent w/v solution of 
flucloxacillin sodium IPRS in the mobile phase.

Reference solution (b). A solution containing 0.01 per cent 
w/v each offlucloxacillin sodium IPRS and cloxacillin sodium 
IPRS in the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 25 volumes of acetonitrile 
and 75 volumes of a 0.27 per cent w/v solution of 
potassium dihydrogen orthophosphate, adjusted to 
pH 5.0 with 2 Msodium hydroxide,

- flowrate: 1 mlperminute,
- spectrophotometer set at 225 nm,
- injection volume: 20 pl.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to cloxacillin (first peak) 
and flucloxacillin (second peak) is not less than 2.5 in the 
chromatogram obtained with reference solution (b) and in the 
chromatogram obtained with reference solution (a), the tailing 
factor is not more than 1.5 and the relative standard deviation 
for replicate injections is not more than 1.0 per cent.
Inject reference solution (a) and the test solution.
Determine the weight per ml of the oral solution (2.4.29) and 
calculate the content of Ci9H17C1FN3O5S, weight in volume.
1 mg of C19H16ClFN3NaO5S is equivalent to 0.9538 mg of 
C19H17C1FN3O5S.
Labelling. The quantity of active ingredient is stated in terms 
of the equivalent amount of flucloxacillin.

Fluconazole

C13H12F2N6O Mol. wt. 306.3 
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fluconazole is 2-(2,4-difluorophenyl)-1,3-bis( 1/7-1,2,4-triazo- 
pyl)propan-2-ol.

fluconazole contains not less than 98.5 per cent and not more 
than 101-5 per cent of C13H12F2N6O, calculated on the dried 

basis.
Category. Antifungal.

Description- A white or almost white, crystalline powder.

Identification

A Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluconazole 
IPRS or with the reference spectrum of fluconazole.

B. When examined in the range 200 nm to 350 nm (2.4.7), a 
0.025 per cent w/v solution in methanol shows absorption 
maximaatabout266nmand261 nm.

Tests
Appearance of solution. A 5.0 per cent w/v solution in methanal 
is clear (2.4.1) and colourless (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 300 mg of the substance under 
examination in 100 ml ofthe mobile phase.

Reference solution. A 0.003 per cent w/v solution of 
fluconazole IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3.5 pm),
- column temperature: 40°,
- mobile phase: 80 volumes of water and 20 volumes of 

acetonitrile,
- flowrate: 0.5 mlper minute,
- spectrophotometer set at 260 nm,
- injectionvolume:20pl.

The relative retention time with reference to fluconazole for 2- 
(2-fluoro-4-(l H-1,2,4-triazol-1 -yl)phenyl]-1,3-bis(l H-1,2,4- 
triazol-1 -yl)-propan-2-ol (fluconazole impurity A) is about 0.49, 
for 2-(4-fluorophenyl)-1,3-bis( 111-1,2,4-triazol-l -yl)-propan-2- 
ol(fluconazole impurity B) is about 0.81 and for l’,l’ - (1,3- 
phenylene)di(l/7-l,2,4-triazole) (fluconazole impurity C) is 
a^out0.86.

The correction factor of fluconazole impurity A is 0.08, for 
fluconazole impurity B is 1.29 and for fluconazole impurity C is

hiject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of impurity 
Peak at relative retention time about 0.6 is not more than the area 
°f the principal peak in the chromatogram obtained with the 

reference solution (1.0 per cent), the area of secondary peak due 
to fluconazole impurity A or fluconazole impurity C is not more 
than 0.2 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (0.2 per cent); the area, of any 
peak corresponding to fluconazole impurity B is not more than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (0.1 per cent), the area of any 
other secondary peak is not more than 0.1 times the area ofthe 
principal peak in the chromatogram obtained with the reference 
solution (0.1 per cent) and the sum of the areas of all the 
secondary peaks is not more than 1.5 times the area ofthe 
principal peak in the chromatogram obtained with the reference 
solution (1.5 per cent).

Iron (2.3.14). Dissolve 2.0 g in 20 ml of ethanol and 20 ml of 
water and mix; the resulting solution complies with the limit 
test for iron (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 0.2 g in 100 ml of glacial acetic acid. Titrate 
with 0,1 M perchloric acid. Determine the end-point 
potentiometrically (2.4.25). Carry out a blank titration:

1 ml of 0.1 Mperchloric acid is equivalent to 0.01531 g of 
Ci3H12F2N6O.

Storage. Store protected from moisture.

Fluconazole Capsules
Fluconazole Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fluconazole, C]3H12F2N6O.

Usual strengths. 50 mg; 150 mg; 200 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc with an average pore diameter not more 
than 1.0 pm, rejecting the first few ml of the filtrate.
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Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described under Assay.

Test solution . Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a weighed quantity of 
fluconazole IPRS in the dissolution medium and dilute with 
the dissolution medium to obtain a solution having a known 
concentration similar to the expected concentration of the 
test solution. . ..

Q. Not less than 80 per cent of the stated amount of 
Cl3H12F2N6O.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh a quantity of the powder containing 
100 mg of Fluconazole, disperse in 100.0 ml ofthe mobilephase 
and filter.

Reference solution (a). A 0.1 per cent w/v solution of 
fluconazole IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to lOO.Omlwiththemobilephase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 80 volumes of water and 20 

volumes of acetonitrile,
- flowrate: 0.5 mlperminute,
- spectrophotometer set at 260 nm,
- injection volume: 50 pl.

!2-(2-fluoro-4-(lJ/-l,2,4-triazol-l-yl)pheiiyl]-l,3-bis(l. Jff-l,2,4- 
triazoI-l-yl)-propan-2-ol,
22-(4-fluoropheny[)-l,3--bis(l//-l,2,4-triazo!-l-y!)-propan-2-ol,

1 (l,3-phenylene)di( 1//-1,2,4-triazole).

Name Relative 
retention time

Correction 
factor

Fluconazole impurity A1 0.49 0.08

Fluconazole impurity B2 0.81 129 ”

Fluconazole impurity C3 0.86 0.05

Fluconazole 1.0 —

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (h) and the test solution. Run the 
chromatogram four times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent) and the sum of areas of all the secondary 

peaks is not more than twice the area of the peak in 
chromatogram obtained with reference solution (b) (2 q 
cent).

Other tests. Comply with the tests stated under Capsules

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the powder contains 
50 mg of Fluconazole, add 70 ml ofthe mobile phase, sonica^ 
for 15 minutes and dilute to 100.0 ml with the mobile phase and 
filter.

Reference solution. A0.Q5 per cent w/v solution offluconazole 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25.cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobilephase: amixture of 60 volumes of buffer solution 

prepared by dissolving 1.36 g of potassium dihydrogen 
orthophosphate in 1000 ml of water and 40 volumes of 
methanol, adjusted to pH 3.6 with orthophosphoric 
acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 261 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
tailing factor is not more than 2;0 .and the relative standard 
deviation for replicate injections is not more than2.0 percent.

Inject the reference solution and the test solution.

Calculate the content of Ci3H12F2N6O in the capsules.

Storage. Store protected from moisture.

Fluconazole Oral Suspension
Fluconazole Oral Suspension is a mixture consisting of 
fluconazole with buffering agents and other excipients. It 
contains a suitable flavouring agent. It is filled in a sealed 
container.
The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water.

Fluconazole Oral Suspension contains not less than 90-0 per 
cent and not more than 110.0 per cent of the stated amount o 
fluconazole, Ci3Hi2F2H)O.

Usual strengths. 50 mg per 5 ml; 200 mg per 5 ml.

Identification
In the Assay, the principal peak in the chromatogram 
with the test solution corresponds to the peak m 
chromatogram obtained with reference solution (b).
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fests
pH (2.4.24). 3.0 to 5.0.

Related substances. Determine by liquid chromatography 

(2,4.14)-
Solvent mixture. 13 volumes of acetonitrile and 87 volumes 
of ammonium formate solution prepared by dissolving 630 
,0 of ammonium formate in 1000.0 ml water.

test solution: Disperse a quantity of suspension containing 
300 mg of fluconazole in 40 ml ofthe solvent mixture, mix with 
theaidofultrasound. Dilute the resulting solution to 100.0ml 
with the solvent mixture..

Reference solution (a). A. 0.03 per cent w/v solution of 
fluconazole IPRS, 0.0003 per cent w/v solution each of 
fluconazole impurity B IPRS, and fluconazole impurity C 
IPRSin the solvent mixture.

Reference solution (b). A 0.0006 per cent w/v solution of 
fluconazole IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 gm),
- column temperature: 40°,
- mobile phase: A. a 0.063 per cent w/v solution of 

ammonium formate in water,
B. acetonitrile,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 20 pL.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 87 13
20 87 : 13
35 ' bO 40
50 60 40
52 87. 13
60 87 13

,2'[2'Fluoro-4-(U7 -l,2,4-triazoLl-yI)phenyl]-l,3-bis(U? -1,2,4-
!naz°l-l-yl)-propan-2-ol, this is a process impurity,

Name Relative 
retention time

Fluconazole impurity A1 0.45
Fluconazole isomer2 0.51
Fluconazole impurity B3 0.71
Fluconazole impurity C4 
Fluconazole..

0.78

1.0

~'(2,4-Difluorophenyl)-l-(l/ir -l,2,4-triazol-l-yl)-3-(4//: -1,2,4- 
zoM-ylJpropaj^-oi, this is a process impurity,

3 2-(4-Fluorophenyl)-l,3-bis (1ZZ -l,2,4-triazol-l-yl)propan-2-ol, this 
is a process impurity,

41, r-(l,3-Phenylene) di (1/f-1,2,4-triazole), this is a process impurity.

Inject reference solution (a). The test is not valid unless the 
resolution between peaks due to fluconazole impurity B and 
fluconazole impurity C is not less than 1.5, the resolution 
between the fluconazole impurity C and fluconazole is not 
less than 4.0, and the tailing factor for fluconazole peak is not 
more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained with the reference solution (b) 
(0.2 per cent) and the sum of the areas of all the secondary 
peaks is not more than 1.5 times the area of principal peak in 
the chromatogram obtained with the reference solution (b) 
(0.3 percent).

Microbial contamination (2.2.9). Total aerobic microbial count 
is not more than 100 CFU per g and total combined molds and 
yeasts is not more than 50 CFU per g. 1 g is free from 
Escherichia coli.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determined by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of methanol and water.

Test solution. Transfer a quantity of suspension containing 
10 mg of fluconazole in 70 ml of the solvent mixture and mix 
with the aid of ultrasound. Dilute the resulting solution to 
100.0 ml with the solvent mixture.

Reference solution (a). A 0.01 per cent w/v solution of 
fluconazole IPRS and 0.0024 per cent w/v solution of sodium 
benzoate IPRS in the solvent mixture.

Reference solution (b). A 0.01 per cent w/v solution of 
fluconazole IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 20 volumes of acetonitrile 
and 80 volumes of buffer solution prepared by dissolving 
2.72 g potassium dihydrogen orthophosphate in 1000 
ml water, adjusted to pH 2.5 with dilute orthophosphoric 
acid,

- flowrate: 1.5mlperminute,
- spectrophotometer set at 260 nm,
- injection volume: 50 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to fluconazole and sodium 
benzoate is not less than 5.0, the tailing factor for fluconazole 
peak is not more than 2.0 and relative standard deviation for 
replicate injections of fluconazole peak is not more than 2.0 
per cent.
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Inject reference solution (b) and the test solution.
Determine the weight per ml (2.4.29) of the oral suspension.
Calculate the content of C!3H12F2N6O.
Storge. Store protected from moisture at a temperature not 
exceeding 30°.

Fluconazole Tablets
Fluconazole Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fluconazole, C11H.,FoN,O.1j 12 2 D

Usual strengths. 50 mg; 100 mg; 150 mg; 200 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution^

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter disc with an average pore diameter not more 
than 1.0 um. rej ecting the first few ml of the filtrate.

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described under Assay.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a weighed quantity of 
fluconazole IPRS in the dissolution medium and dilute with 
the dissolution medium to obtain a solution having a known 
concentration similar to the expected concentration of the 
test solution.

Q. Not less than 80 per cent of the stated amount of
Ci3H12F2N6O.
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh a quantity of the powdered tablets 
containing 100 mg of Fluconazole, disperse in 100.0 ml ofthe 
mobile phase and filter.

Reference solution (a). A 0.1 per cent w/v solution of 
fluconazole IPRS in the mobile phase.

Reference solution (b). Dilute 1 ml. of reference solution (a) to 
100 ml with the mobile phase.

IP 2022

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed 

octadecylsilane bonded to porous silica (5 pm),
■ mobile phase: a mixture of 80 volumes of water and 20

volumes of acetonitrile,
. - flow rate: 0.5 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 50 pl.

'2-(2-fluoro-4-(lff-l ,2,4-triazol- l-yl)phenyl]-l,3'bis(l//-C2.4. 
triazol-l-yl)-propan-2-ol,

Name Relative 
. retention time

Correction 
factor

Fluconazole impurity A1 0.49 oS ”

Fluconazole impurity B2 0.81 129
Fluconazole impurity C3 0.86 0.05
Fluconazole 1.0 —

22-(4-fluorophenyl)-l,3-bis(I7/-l,2,4-triazol-l-yl)-propan-2-ol,

Flucytosine

H 
O

F

NH2

- (l,3-phenylene)di(17/-l,2,4-triazole).

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram 4 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the peak in 
the chromatogram obtained with reference solution (b) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than twice the area of the peak in the chromatogram 
obtained with reference solution (b) (2:0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 50 mg of Fluconazole with 
70 ml of the mobile phase, sonicate for 15 minutes and dilute 
to 100.0 ml with the mobile phase, filter.

Reference solution. AO.05 per cent w/v solution offluconazole 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobilephase: a mixture of60 volumes of buffer solution 

prepared by dissolving 1.36 g ofpotassium dihydrogen 
orthophosphate in 1000 ml of water and 40 volumes of 
methanol, adjusted to pH 3.6 with orthophosphoriC 

. acid, .
- flow rate: 1 ml per minute,
- spectrophotometer set at 261 nm, 
- injection volume: 20 pl.

• ct the reference solution. The test is not valid unless the 
'durflh efficiency is not less than 1000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.

Calculate the content of Ci3HI2F2N6O.
Storage- Store protected from moisture.

C4H4FN3O Mol. Wt. 129.1

Flucytosine is 4-amino-5-fluoro-2-(17/)-pyrirnidinone.

Flucytosine contains not less than 98.5 per cent and not more 
than 101.0 percent of C4H4FN3O, calculated on the dried basis.

Category. Antifungal!

Dose.50to 150 mg per kg body weight daily, in divided doses 
every 6 hours.

Description. A white or almost white, crystalline powder.

Identification
Test A may be omitted if tests B, C andD are carried out. Tests 
B, C and D maybe omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flucytosine 
IPRS or with the reference spectrum1 bf flucytosine.

B. In the test for Related Substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the peak in the chromatogram obtained with reference solution 
(a)-

C. Mix about 5 mg with 45 mg of heavy magnesium, oxide and 
ignite in a crucible until an almost white residue is obtained 
(usually less than 5 minutes). Allow to cool, add 1 ml of water, 
0-05 ml of phenolphthalein solution and about 1 ml of dilute 
hydrochloric acid to render the solution colourless. Filter 
and add to the filtrate a freshly, prepared mixture of 0.1 ml of 
alizarin solution and 0.1 ml oi zirconyl nitrate solution .■ Mix, 
allow to stand for 5 minutes and compare the colour of the 
solution with that of a blank prepared in the same manner. The 
c°l°ur of the solution changes, from red to yellow.

To 5 ml of solution A, add 0.15 ml of bromine water and 
shake. The colour of the solution is discharged.

FLUCYTOSINE

Tests

Appearance of solution. A1.0 per cent w/v solution in carbon 
dioxide-free water (solution A) is clear (2.4.1) and not more 
intensely coloured than reference solution BYS7 (2.4.1).

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Solvent mixture. 40 volumes of water and 60 volumes of 
methanol.

Mobile phase. A mixture of 1 volume of anhydrous formic 
acid, 15 volumes of water, 25 volumes of methanol and 60 
volumes of ethyl acetate.

Test solution (a). Dissolve 50 mg of the substance under 
examination in 5.0 ml of the solvent mixture.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the solvent mixture.

Reference solution (a). A 0.1 per cent w/v solution of 
flucytosine IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of test solution (b) to 
100.0 ml with the solvent mixture.

Reference solution (c). Dissolve 5 mg offluorouracil IPRS in 
5.0 ml of reference solution (a).

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of cold air, heat 
at 110° for 10 minutes, place the plate, while hot, in a tank of 
chlorine vapours for 5 minutes,1 prepared by adding a mixture 
of 2 volumes of a 1.5 per cent w/v solution of potassium 
permanganate, 1 volume of hydrochloric acid and 1 volume 
of water contained in a beaker placed at the bottom of tank 
and allow the plate to stand for 15 minutes. Remove the plate 
from the tank and dry it in a current of cold air until the excess 
of chlorine is removed and an area of the plate below the line 
of application gives not more than a faint blue colour with a 
drop of potassium iodide and starch solution', avoid 
prolonged exposure to cold air. Spray the plate with potassium 
iodide and starch solution and examine the plate in daylight. 
Any secondary spot in the chromatogram obtained with test 
solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The test is not valid unless the chromatogram obtained 
with reference solution (c) shows two clearly separated 
principal spots.

Fluoride. Not more than 200 ppm.

NOTE~Prepare and store all solutions in plastic containers.

Buffer solution. Dissolve 58 g M sodium chloride in 500 ml of 
water. Add 57 ml ofglacial acetic acid and 200 ml of a 10.0 per 
cent w/v solution of cyclohexylenedinitrilotetra-acetic acid 
in 1 Msodium hydroxide. Adjusted to pH 5.0 to 5.5 with a
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20.0 per cent w/v solution of sodium hydroxide and dilute to 
1000.0 ml with water.

Test solution. Dissolve .1.0 g of the substance under 
examination in water and dilute to 100.0 ml with the same 
solvent.

Reference solution. Dissolve 4.42 g of sodium fluoride, 
previously dried at 120° for 2 hours, in 300 ml of water and 
dilute to 1000.0 ml with the same solvent (0.19 per cent w/v of 
fluoride). Prepare three reference solutions by diluting 1ml in 
100 ml, 1ml in 1000 ml and 1 ml in 10000 ml.

To 20.0 ml of each reference solution, add 10.0 ml ofthe buffer 
solution and stir with a magnetic stirrer. Introduce the 
electrodes into the solution and allow to stand for 5 minutes 
with constant stirring, determining the end point 
potentiometrically (2.4.25) for fluoride ion, using a fluoride­
selective indicator electrode and a silver-silver chloride 
reference electrode. Determine the potential difference between 
the electrodes. Plot on semi-logarithmic graph paper the 
potential difference obtained for each solution as a function 
of concentration of fluoride. Using exactly the same 
conditions, determine the potential difference obtained with 
the test solution and calculate the content of fluoride.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent, using 
platinum crucible..

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.1g, dissolve in 40 ml of anhydrous acetic 
acid and add 100 ml of acetic anhydride. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01291 g of 
C4H,FN3O.

Storage. Store protected from light.

Flucytosine Capsules
Flucytosine Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
flucytosine, C4H4FN3O.

Usual strengths. 250 mg; 500 mg.

Identification
A. When examined in the range 200 nm to 400 nm (2.4;7), a 
0.002 per cent w/v solution shows absorption maxima at about 
260 nm and 350 nm.

B. Shake a portion of the contents of capsules contain; 
about 500 mg of Flucytosine with 10 ml of water and filter 
2 ml ofthe filtrate, add 1 ml of. sodiumpentacyanoaminoferr 
reagent prepared by dissolving 100 mg of sodiu^ 
(tri)pentacyanoaminoferrate in 20 ml of 1 per cent 
solution of sodium carbonate solution and 1 ml of 3 per cem 
v/v hydrogen peroxide-, a darker green colour is produced

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter. Use the 
filtrate, dilute if necessary, with the same solvent. Measure 
the absorbance at the maximum at about 276 nm (2.4.7) 
Calculate the content of C4H4FN3O in the medium from the 
absorbance obtained from a solution of known concentration 
offlucytosine IPRS.

Q. Not less than 80 per cent of the stated amount of C4H4FN3O. 

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the contents of 20 capsules 
containing about 250 mg of Flucytosine, add about 50 ml of 
0.1 M hydrochloric acid, shake for 30 minutes, then dilute 
with 0.1 M hydrochloric acid to produce 250.0 ml. Mix, and 
filter, discard the first 20 ml.of the filtrate and dilute 10.0 ml of 
the filtrate to 250.0 ml with 0.1 Mhydrochloric acid. Further 
dilute 10.0 ml ofthe solution to 50.0 ml. with 0.1Mhydrochloric 
acid. Measure the absorbance of the resulting solution at the 
maximum at about 285 nm (2.4.7). Calculate the content of 
C4H4FN3O from the absorbance obtained with 0.0008 percent 
w/v solution of flucytosine IPRS in the same medium.

Storage. Store protected from light.

Flucytosine Oral Suspension
Flucytosine Oral Suspension is a suspension of Flucytosine 
in a suitable flavoured vehicle.
The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use.
Flucytosine Oral Suspension contains not less than 90.0 per 
cent and not more than 110.0 per cent ofthe stated amount 0 
flucytosine, C4H4FN3O.
When stored at the temperature and for the period stated on 
the label during which the constituted suspension may 
expected to be satisfactory for use, it contains not less 
80.0 per cent of the stated amount of flucytosine C4H4FH
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Usual strength- 10 mg per ml.

Identification

In the Assay, the principal peak in the chromatogram obtained 
-ith the test solution corresponds to the peak in the 

chromatogram obtained with the reference solution.

Tests
pH(2A24).4,0to5.0.

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14).

fest solution. Shake a quantity of the oral suspension 
containing about 5 mg of Flucytosine with 100.0 ml of the 
mobiIe phase.

Reference solution. A 0.005 per cent w/v solution of 
flucytosine IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 20. cm x 4.6 .mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of methanol and 

50 volumes of buffer solution prepared by dissolving 
1 g of ammonium acetate and 1.0 ml of di­
isopropylamine in 1000 ml of water, adjusted to pH 7.5 
with glacial acetic acid ,

- flow rate: 1 mlperminute, ..
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Inject.the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C4H4FN3O in the suspension.

Determine the weight per mi of the suspension (2.4.29) and 
calculate the content of C4H4FN3O, weight in volume.

Storage. Store protected from light and moisture.

labelling. The label states (1) the quantity of flucytosine per 
ml; (2) the temperature of storage and the period during which 
&e constituted suspension may be expected to be satisfactory 
for use.

Flucytosine Tablets
flucytosine Tablets contains not less than 92.5 per cent and 
n°t more than 107.5 per cent of the stated amount of 
Cytosine, qH^O.

^sual strengths. 250 mg; 500 mg.

Identification

A. Extract a quantity ofthe powdered tablets containing 0.5 g 
of flucytosine with 100 ml of methanol for 30 minutes, filter 
and evaporate the filtrate to dryness. On the residue, determine 
by infrared absorption spectrophotometry (2.4.6). Compare 
the spectrum with that obtained withflucytosine IPRS or with 
the reference spectrum of flucytosine.

B. When examined in the range.230 to 350 nm (2.4.7), the 
solution obtained in the Assay shows absorption maxima only 
at about 286 nm.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary, with the same solvent. Measure the 
absorbance at the maximum at about 276 nm (2.4.7). Calculate 
the content of C4H4FN3O in the medium from the absorbance 
obtained from a solution of known concentration offlucytosine 
IPRS.

Q. Not less than 80 per cent of the stated amount of C4H4FN3O.

Related substances. Determine by thin layer chromatography 
(2.4.17), coating the plate with silica gel G..

Mobile phase. A mixture of 1 volume of anhydrous formic 
acid , 15 volumes of water, 25 volumes of methanol and 
60 volumes of ethyl acetate.

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of Flucytosine with 10.0 ml of a mixture of 
equal volumes of 13.5 M ammonia and methanol, filter.

Reference solution (a). Dilute 1.0 ml of test solution to 10.0 ml 
with methanol (60 per cent). Dilute 1.0 ml ofthe solution to 
100.0 ml with methanol (60per cent).

Reference solution (b). Dilute .1.0 ml of test solution to 10.0 ml 
and dissolve 5 mg offluorouracilIPRSin 5.0 ml ofthe resulting 
solution.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of cold air, heat 
at 110° for 10 minutes, place the plate, while hot, in a tank of 
chlorine gas prepared by adding hydrochloric acid to a 5 per 
cent w/v solution of potassium permanganate contained in a 
beaker placed in the tank and allow to stand for 15 minutes-. 
Dry it in a current of cold air until an area of the plate below the 
line of application gives at most a very faint blue colour with 
a 0.5 per cent w/v solution of potassium iodide in starch 
solution-, avoid prolonged exposure to cold air. Spray the plate 
with potassium iodide and starch solution and examine the 
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plate in daylight. Any secondary spot in the chromatogram 
obtained with test solution is not more intense than the spot 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent). The test is not valid unless the chromatogram 
obtained with reference solution (b) shows two clearly 
separated principal spots.

Other tests. Comply with the tests stated under tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.1 g of Flucytosine add 80 ml of 0.IM 
hydrochloric acid, shake for 15 minutes and Dilute to 
100.0 ml with 0.1 Mhydrochloric acid and filter. Dilute 10.0 ml 
of the filtrate to 100.0 ml with ft 1 M hydrochloric acid. Further 
dilute 10.0 ml ofthe solution to 100.0 ml with 0.1 Mhydrochloric 
acid. Measure the absorbance of the resulting solution at the 
maximum at about 286 nm (2.4.7). Calculate the content of 
C4H4FN3O taking 709 as the specific absorbance at 286 nm.

Storage. Store protected from light.

Fludarabine Phosphate

C10Hl3FN5O7P Mol. Wt. 365.2

Fludarabine Phosphate is [(2R,3R,4S,5R)-5-(6-Amino-2-fluoro- 
9-purinyl)-3,4-dihydroxy-2-oxolanyl]methoxyphosphonicacid.

Fludarabine Phosphate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C10H13FN5O7P, calculated 
on the anhydrous and solvent free basis.

CA UTION: Fludarabine Phosphate is cytotoxic; Extra care 
required to prevent inhaling and exposing the skin to it.

Category. Antineoplastic.

Description. A white to off-white crystalline hygroscopic 
powder. ' ''

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fludarabine 
phosphate IPRS or with the. reference spectrumpf fludarabine 
phosphate.

IP 2022

Tests

Specific optical rotation (2.4.22). +10° to+14°, determined in 
0.5 per cent w/v solution.

Related substances. A. For impurities eluting befor> 
fludarabine —

Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with tfr 
mobile phase.

Reference solution (a). A 0.002 per cent w/v solution of 
fludarabine phosphate IPRS in the mobile phase.

Reference solution (b). Dissolve! 0 mg of the substance under 
examination in 10 ml of 0. IM hydrochloric acid. Heat the 
solution at 80° in a water-bath for 15 minutes

Use chromatographic system as described under Assay.

Name Relative Correction
retention time factor

Iso-ara-guanine-monophosphate10.26 4.0

16-Amino-9-p-D-arabinofuranosyt-2-oxo-rZ/~purine 5’-(dihydrogen
phosphate)
36-Amino-l#-purin-2(9£/)-one
39-p-D-arabinofuranosyI-2-fludroadenine3 ’5 ’-bis(di hydrogen 
phosphate)

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between theiso-ara-guanine monophosphate 
peak and the isoguanine peak is not less than 2.0 in the 
chromatogram obtained with reference solution (b) and the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent in the chromatogram obtained with reference 
solution (a).
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area ofthe 
peak due to iso-ara-guanine-monophosphate is not more than 
0.4 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.8 per cent), the area of 
the peak due to isoguanine is not more than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent), the area of the peak due to 
3',5'-diphosphate analog is not more than 0.2 times the area 0, 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.4 per cent) and the area of the any other 
secondary peak that eluting before fludarabine phosphate is 
not more than 0.05 times the area of the principal peak in e 
chromatogram obtained with reference solution (a) (0-1 Per 
cent).

Isoguanine2 0.34 2.5
3’,5’-Diphosphate analog3 0.42 J.9

Fludarabine phosphate 1.0
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pQl. impurities eluting afterfludarabine —

Determine by liquid chromatography (2.4; 14), as described 
under test A with the following modifications.

mobile phase: a mixture of 80 volumes of 10 mM 
monobasic potassium phosphate and 20 volumes of 
methanol,

^,.jne Relative Correction
retention time factor

_ , '
1.0Fludarabine phosphate —

2Tluoroadenine’ 1.5 0.5
2-Fluoro-ara-adenine2 1.9 0.6
2-Ethoxyphosphate analog3 2.5 1.8
<2-fluoro-9//-purin-6-amine
:9-p-D-Arabinofuranosyl-2-fluoroadenine

5\Ethoxy-9- p-D-arabinofuranosyladenine 5’-(dihydrogren phosphate) 

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 2-fluoroadenine is not more than 0.05 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent), the area of 
any peak corresponding to 2-fluoro-ara-adenine is not more 
than 0.1 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent), the area of 
any peak corresponding to 2-ethoxyphosphate analog is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0;2 per 
cent), the area of any other secondary peak is not more than 
0.05 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0,1 per cent). '

The sum of other secondary peaks obtained in test A and B is 
not more than 0.5 per cent and the sum of all the secondary 
peaks obtained in test A and B is not more than 1.5 per cent. 
Chlorides (2.3.12). Dissolve 0.125 g in 15 ml of water. The 
solution complies with the limit test for chlorides (0.2 per cent). 
Ethanol; Not more than 1.0 per cent.
determine by gas chromatography (2.4.13).

Test solution. Dissolve 0,5 g of the substance under 
lamination in dimethylformamide and dilute to 10.0 ml with 
^ethylfprmamide.

fyference.solution. A 0.05. per cent w/v solution of ethanolwx 
^ifnethylformamide. ■ - .

Chromatographic system • - . <

a capillary column 30 m x 0.25 mm, coated with 6 per cent 
cyanopropylphenyl- 94 per cent dimethylpolysiloxane 
(film thickness 1.4 pm),

FLUDARABINE PHOSPHATE

- temperature:
column. 40° for 10 minutes, then raised at the rate of 5° 
per minute to 70°, followed by an increase at a rate of 
30° per minute to 220°,

- inletportat 160oanddetectorat250°,
- flame ionization detector,
- linear velocity: 27 cm per second, using nitrogen as the 

carrier gas.

Inject the reference solution. The test is not valid unless and 
the relative standard deviation for replicate injections is not 
more than 4.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2H5OH.

Free phosphate content. Not more than 0.1 per cent.

Test solution. Dissolve 16 mg of Fludarabine Phosphate in 
2.0 ml of water, heat gently in a test-tube.

Reference solution. A0.072 per cent w/v solution ofpotassium 
dihydrogen phosphate in water. Dilute 1.0 ml ofthe solution 
to 100 ml with water.

Molybdovanadic reagent. In a 15 0-ml beaker, mix 4 g of finely 
powdered ammonium molybdate and 0.1 g of finely powdered 
ammonium vanadate. Add 70 ml of water and grind the particles 
using a glass rod. A clear solution is .obtained within a few 
minutes. Add 20 ml of nitric acid and dilute to 100.0 ml with 
water.

In 2.0 ml of the reference solution and the test solution in test 
tubes, add 2.0 ml molybdovanadic reagent. The yellow 
coloration of the test solution is not more intense than that of 
the reference solution.

Sodium. Determine by flame photometry (2,4.4).

Test solution.. Dissolve 50 mg of the substance under 
examination in water and dilute to 100 ml with water.

Reference solution. Dissolve a quantity of sodium chloride, 
previously dried at 105° for 2 hours in water and dilute to 
250.0 ml with water to obtain a solution having a concentration 
of 2.54 mg of sodium chloride per ml. Dilute the solution with 
water to obtain a solution containing 0.0001 per cent w/v of 
sodium.

Determine the atomic emission of the solutions at the sodium 
emission line at 589.0 nm. The emission response obtained 
with the test solution is not more than the reference-solution 
(0.2 percent).

Microbial contamination (2i2.9)i The total aerobic microbial 
count is not more than 1000 CFU per g.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Water (2.3.43). Not more than 3.0 per cent, determined on 
1.0g.
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Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml ofthe solution to 250.0 ml with the 
mobile phase.

Reference solution. A 0.002 per cent w/v solution of 
fludarabine phosphate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 94 volumes of 10 mM 

monobasic potassium phosphate and 6 volumes of 
methanol, ....

- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm, 
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Cl0H13FN5O7p.

Storage. Store protected from light and moisture, at a 
temperature between!0 to 8°.

Fludarabine Phosphate Injection
Fludarabine Phosphate Injection is a sterile solution of 
Fludarabine Phosphate in Water for Injections.

Fludarabine Phosphate Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of fludarabine phosphate, CioH^FNjOyP.

CAUTION: FludarabinePhosphate is cytotoxic; Extra care 
required to prevent inhaling and exposing the skin to it.

Usual strength. 25 mgperml.

Identification

A. A 0.0027 per cent w/v solution in 0.1 M hydrochloric acid 
gives absorption maximum.at 254 nm (2.4.7).

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
pH (2.4.24). 6.0 to 7.1. ’

Related substances.A. For impurities eluting before 
fludarabine—

IP 2022

Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of Fludarabine Phosphate in 
mobile phase and dilute to 50.0 ml with the mobile phase 

Reference solution (a). A 0;002 per cent w/v solution of 
fludarabine phosphate IPRS in the mobile phase.

Reference solution (b). Dissolve 10 mg of Fludarabine 
Phosphate in 10 ml of 0.1 M hydrochloric acid. Heat the 
solution at 80° in a water-bath for 15 minutes.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 94 volumes of 10 m\[ 

monobasic potassium phosphate in water and 
6 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: lOpl.

Name Relative Correction
___________________________retention time factor

Iso-ara-guanine-monophosphate1 0.26 4.0

Isoguanine2 0.34 2.5
3’,5’-Diphosphate analog3* 0.42 —

Fludarabine phosphate 1.0 —

"process impurity included for identification only and to be controlled 
in drug substance.
!5-Amino-9-P-D-arabinofuranosyl-2-oxo-l//-purine 5’-(dihydrogen 
phosphate),
:6-Amino-lH-purin-2(977)-one,

P-D-arabinofuranosyl-2-flu oroadenine3’ 5 ’-bisfdi hydrogen 
phosphate).

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the iso-ara-guanine monophosphate 
peak and the isoguanine peak is not less than 2.0 in the 
chromatogram obtained with reference solution (b) and the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent in the chromatogram obtained with reference 
solution (a).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area ofthe 
peak due to iso-ara-guanine-monophosphate is not more than 
0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent), the area o 
the peak due to isoguanine is not more than 0.1 times the area 
of the principal peak in the chromatogram obtained wit 
reference solution (a) (0.2 per cent). The area ofthe any other 
secondary peak that eluting before to fludarabine phosphate 
is not more than 0.1 times the area of the .principal peak in 
chromatogram obtained with reference solution (a) (0.2 Per 
cent).
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petennine by liquid chromatography (2 A. 14), as described in 
rst A with, the following modifications.

mobile phase: a mixture of 80 volumes of 10 mM 
monobasic potassium phosphate in water and 20 
volumes of methanol,

’process impurity included for identification only and to be controlled 
in drag substance.
o*f]uoro-97¥-purin-6-amin,
•'9-p-D-Arabinofuranosy 1-2-fluoroadenine,
?2-Ethoxy-9- P-D-arabinofuranosyladenine 5’-(dihydrogren 
phosphate).

yanie Relative 
retention time

Correction 
factor

Fludarabine phosphate 1.0 —
2-fluoroadenine1 1.5 0.5
2-Fluoro-ara-adenine2 1.9 0.6

2*Ethoxyphosphate analog3* 2.5 —

Inject reference solution (a). The test is not valid unless 
the tailing factor is • not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
J.Opercent.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to 2-fluoroadenine is not more than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent), the area of the peak due to 
2-fluoro-ara-adenine is notmore than 0.1 times the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent). The area ofthe any other secondary 
peak that elutes after fludarabine phosphate is not more than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent). The sum of 
areas of all the secondary peaks found in test A and B is not 
more than 2.0 per cent.

Bacterial endotoxins (2.2.3). Not more than 7.7 Endotoxin 
Units per mg of Fludarabine Phosphate. .

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

■^say. Determine by liquid chromatography (2.4.14).

Solution A. A 0.69 per cent w/v solution of monobasic sodium 
phosphate monohydrate in. water, adjusted to pH 4.5 with 
I M sodium hydroxide.

^solution. Dilute a volume of injection containing 10 mg of 
fludarabine Phosphate in 100.0 ml of solution A.

Reference solution. A 0.01 per cent w/v solution of fludarabine 
Phosphate IPRS in solution A.

Chromatographic system
. - a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobilephase: amixtureof94 volumes of solution Aand 

6 volumes of methanol,
- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,.
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless 
the tailing factor is not more than 1.8 and the relative 
standard deviation for replicate injections is not more than 
1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci0Hi3FN5O7P in the injection.

Storage. Store protected from moisture and light, preferably 
of type I glass at a temperature 2° to 8°.

Fludrocortisone Acetate

C23H31FO6 Mol. Wt. 422.5

Fludrocortisone Acetate is 9a-fluoro-11 [3,17a,21 -trihydroxy- 
pregn-4-ene-3,20-dione 21 -acetate.

Fludrocortisone Acetate contains not less than 96.0 per cent 
and not more than 104.0 per cent of C23H31FO6, calculated on 
the dried basis.

Category. Mineralocorticoid.

Description, A white or almost white, crystalline powder; 
hygroscopic.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and Cmay be omitted,if test A.is.carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fludrocortisone 
acetate IPRS or with the reference spectrum of fludrocortisone 
acetate.
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FLUDROCORTISONE ACETATE

B.Toawarm 1 per cent w/v solution in methanol add an equal 
volume of potassium cupri-tartrate solution} a red precipitate 
is produced.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes of formamide.

Mobile phase. A mixture of 30 volumes of toluene and 
10 volumes of chloroform.

Test solution.- Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture.

Reference solution (a). Dissolve 25 mg of fludrocortisone 
acetate IPRS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a).

Place the dry plate in a tank containing a shallow layer ofthe 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot.

Tests
Specific optical rotation (2.4.22). +148° to+156°, determined 
in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v 
solution in ethanol at the maximum at about 240 nm, 0.39 to 
0.42. ' ' •

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobilephase.

Reference solution (a) .Dissolve 2 mg of fludrocortisone 
acetate IPRS and 2 mg of hydrocortisone acetate IPRS in the 
mobile phase and,dilute to 50.0 ml with the mobile phase. , 

Reference solution (b).Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase.

Ip 2022

Chromatographic system

■ a stainless steel column 2O .cm x 4.6 mm, packed -l 
octadecylsilane bonded to porous silica (5 pm)

- mobile phase: a mixture of 35 volumes of 
tetrahydrofuran and 65 volumes of water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Equilibrate the column with the mobile phase for about 
30 minutes.

Inject reference solution (a). The retention times are- 
hydrocortisone acetate, about 8.5 minutes and fludrocortisone 
acetate about 10 minutes. The test is not valid unless the 
resolution between the peaks corresponding to hydrocortisone 
acetate and fludrocortisone acetate is at least 1.0. If this is not 
achieved, adjust the concentration of tetrahydrofuran in the 
mobile phase. Increasing the concentration of tetrahydrofuna 
reduces the retention times.

Inject reference solution (b) and the test solution. Continue 
the chromatography for twice the retention time ofthe principal 
peak. In the chromatogram obtained with the test solution: 
the area of any peak other than the principal peak is not greater 
than half the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent) and the sum 
of the areas of all such peaks is not greater than 0.75 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (1.5 per cent). Ignore any peak due to 
the solvent and any peak with an area less than 0.025 times 
that of the principal peak in the chromatogram obtained with 
reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 10 mg, dissolve in. 50 ml of ethanol and add 
sufficient ethanol to. produce 1.00.0 ml. Dilute 5.0 ml ofthe 
solution to 50.0 ml with ethanol and. mix. Measure the 
absorbance ofthe resulting solution (2.4.7) at the maximum at 
about 238 nm. Calculate the content of C23H31FO6 taking 405 
as the specific absorbance at 238 nm.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Fludrocortisone Tablets
Fludrocortisone Acetate Tablets
Fludrocortisone Tablets contain not less than 90.0 percen* 
and not more than 110.0 per cent of the stated amount 0 
fludrocortisone acetate, C23H31FO6.
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! Usual strength. 100 pg.

I ■ ■ ■ ■ ■ "
J identification
] ^ermine bythin-layer chromatography (2.4.17), coating the
! p^e with

i Solved mixture. 90 volumes of acetone and 10 volumes of 
J formamide.

| Mobile phase. A mixture of 30 volumes of toluene and 
j 10 volumes of chloroform.

I solution.- Shake a quantity of the powdered tablets 
I containing 1 mg of Fludrocortisone Acetate with 20 ml of
I chloroform for 5 minutes, filter and evaporate the filtrate to

| dryness. Dissolve the residue in 4 ml of a mixture of 90 volumes 
| of chloroform and 10 volumes of methanol.

I Reference solution (a). Dissolve 25 mg of fludrocortisone 
I acetate IPRS in 10 ml of the solvent mixture.

\ Reference solution (b). Mix equal volumes of the test solution
| and reference solution (a).

1 Place the dry plate in a tank containing a shallow layer of the 
| solvent mixture, allow the solvent mixture to ascend to the 
= top, remove the plate from the tank and allow the solvent to 
| evaporate. Use within 2 hours, with the flow of the mobile 
| phase in the direction in which the aforementioned treatment 
| was done.

I Apply to the plate 20 pl of each solution. Allow the mobile 
1 phase to rise 12 cm. Dry the plate in a current of warm air, allow 
| the solvent to evaporate, heat at 120° for 15 minutes and spray 
j the hot plate with ethanolic sulphuric acid (20per cent v/v). 
| Heat at 120° for a further 10 minutes, allow to cool and examine 
| in daylight and under ultraviolet light at 365 nm. The principal 
I spot in the chromatogram obtained with the test solution 
| corresponds to that in the chromatogram obtained with 
I reference solution (a). The principal spot in the chromatogram 
I obtained with reference solution (b) appears as a single, 
j compact spot. 1

1 ............................................ '..................................

I ' ‘ ■■■■■■■
| Tests
| Dissolution (2.5.2).

| Apparatus No. 2 (Paddle),

। Medium. 500 ml of 0.0 IM hydrochloric acid,
1 Speed and time. 75 rpm and 30 minutes.

| Withdraw a suitable volume of the medium and filter. . .

। Determine by liquid chromatography (2.4.14).
| Test solution. Use the filtrate, dilute if necessary, with the 
| dissolution medium.

| Reference solution. Dissolve a quantity of fludrocortisone 
I Estate IPRS in minimum amount of acetonitrile and dilute 

FLUDROCORTISONE TABLETS

with the dissolution medium to obtain a solution of known 
concentration similar to the expected concentration of the 
test solution.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 45 volumes of acetonitrile 

and 55 volumes of water,
- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injection is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C33H3lFO6 in the medium.

Q. Not less than 80 per cent ofthe stated amount of C23H31FO6.

Uniformity of content. Complies with the test stated under 
Tablets.

Powder one tablet, disperse in 10 ml of water and extract with 
three quantities, each of 5 ml, at chloroform. Filter the extracts 
through a plug of cotton wool moistened with chloroform. 
Evaporate the chloroform on a water-bath just to dryness. 
Cool and dissolve the residue in 10.0 ml of ethanol. Measure 
the absorbance of the resulting solution at the maximum at 
about 240 rim (2.4.7). Calculate the content of C2 J’L t FO6 taking 
405 as the specific absorbance at 240 nm.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing about 0.5 mg of 
Fludrocortisone Acetate with 2 ml of water for one minute, 
add 8 ml of acetonitrile and shake bn a mechariical Shaker for 
40 minutes. Dilute the mixture to 20.0 ml with acetonitrile, 
centrifuge and use the supernatant liquid.

Test solution (b)'. Prepare in the same manner as test solution 
(a) but using 4.0 ml of a solution Containing 0.0 T per cent w/v 
of norethisterone IPRS (internal standard) in acetonitrile arid 
4.0 ml of acetonitrile in place of 8 ml of acetonitrile.

Reference solution. Mix 20.0 ml of internal standard, 25.0 ml of 
a 0.01 per cent w/v solution offludrocortisone acetate IPRS 
in acetonitrile and 10 ml of water and dilute to 100.0 ml with 
acetonitrile.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecyl silane bonded to porous silica (Such as 
SpherisorbODS 1), /
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- mobile phase: a mixture of 40 volumes of acetonitrile 
and 60 volumes of water,

- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution and test solution (b).

Calculate the content of C23H3!FO6in the tablets.

Storage. Store protected from, light.

Flumazenil

Cl5HMFN3O3 Mol. Wt. 303.3

Flumazenil is 4J7-imidazo[l-,5-a][l,4]benzodiazepine- 
3-carboxylic acid, 8-fluoro-5,6-dihydro-5-methyl-6-oxo-, ethyl 
ester. '

Flumazenil contains not less than 98.0 per cent and not more 
than 102.0 per cent of Ci5H14FN3O3, calculated on the dried 
basis.

Category. Benzodiazepine toxcity antidote.

Description. Awhite to off-white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flumazenil IPRS 
or with the reference spectrum of flumazenil.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

N,N-dimethylformamide diethyl acetal. Determine by thin- 
layer chromatography (2.4.17), coating the plate .with silica 
gel GF254. .........

Mobile phase. A mixture of 75 volumes of chloroform, 
15 volumes ol glacial acetic, acid, 7.5 volumes of ethanol 
and 2.5 volumes of water.

Solvent mixture. Equal volumes of ethanol and chloroform.

Test solution. Disperse 250 mg of the substance under 
examination with the solvent mixture and dilute to 5.0 m] 
the solvent mixture.

Reference solution (a). A solution containing 0.05 ner 
w/v offlumazenil IPRS and 0.6 pl per ml offlumazenil impurity 
C IPRS (NyN-dimethylformamide diethyl acetal IPRS) in 
solvent mixture.

Reference solution (b). Dilute 2.0 ml of reference solution (a) 
to 10.0 ml with the solvent mixture.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in cold air and examine under ultraviolet light at 
254 nm. Spray the plate with ninhydrin solution and heat at 
105° for 15 minutes. Any spot at an Rf value 0.04 corresponding 
to flumazenil impurity C in the chromatogram obtained from 
the test solution is not more intense than the corresponding 
spot in the chromatogram obtained with reference solution 
(b) (0.2 per cent).

Related substances.. Determine by liquid chromatography 
(2.4.14) as described under Assay with the following 
modifications.

Reference solution (c). A 0.0001 per cent w/v solution of 
flumazenilIPRS in the mobile phase.

!8 - fiuoro-5,6-dihydro-5-methyl-6-oxo.-4/f-imidazoi-[ 1,5- 
a][l,4]benzodiazepine-3-carboxylic acid,
27-fluoro-4-methyL3,4-dihydro-2,5//-l,4-benzodiazepine-2,5-dione, 
3ethyl 5,6-dihydro-5-methyI-6-oxo-4H-imidazo-[l,5- a][l,4] benzo- 
diazepine-3-carboxylate,
4ethyl 8-hydroxy-5,6-dihydro-5-methyl-6-oxo-427-imidazol-[l,5-][l 4] 
benzodiazepine-3-carboxylate,
5ethyl 8-chloro-5,6-dihydro-5~methyi-6-oxo-427-iniidazo-[l,5-a][b41 
benzodiazepine-3-carboxylate. ;

Name Relative 
retention time

Correction 
factor

Flumazenil impurity A1 0.4 0.91
Flumazenil impurity C2 0.5 0.67
Flumazenil impurity D3 0.7 0.77

Flumazenil impurity B4 0.8 0.91
Flumazenil 1.0 —

Flumazenil impurity E5 2.2 0.91

Inject reference solution (c) and the test solution. Run the 
chromatograms 3 times the retention time ofthe principal peak 
In the chromatogram obtained with the test solution, the area 
of any peak due to flumazenil impurities A, B, C, D and E is not 
more than twice the area of the principal peak in the 
chromatogram obatined with reference solution (c) (0.2 Per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtains 
with reference solution (c):(0.1 per cent) and the sum of areas 
of all the secondary peaks is not more than 5 times the area o

2378

https://nhathuocngocanh.com/



IP 2022

^principal peak in the chromatogram obatined with reference 
^ution(c) (0.5 per cent).

geivy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0,5 per cent, determined
on 1 0 gby drying in an oven at 105° for 3 hours.

Bacterial endotoxins (2.2.3). Not more than 25.0 Endotoxin 
? Units per mg of flumazenil.

I \ssay Determine by liquid chromatography (2.4.14).

? solution. Disperse 25 mg of the substance under 
5 examination with the mobile phase and dilute to 25.0 ml with 
I the mobile phase.

1 Reference solution (a). A 0.1 per cent w/v solution of 
j flumazenil IPRS in the mobile phase.

; Reference solution (b). A solution containing 0.00064 per cent 
w/v each offlumazenil IPRS and flumazenil impurity B IPRS 
in the mobile phase.

t Chromatographic system
I - a stainless steel column 25 cm x 4.6 mm packed with 
1 octadecylsilane bonded to porous silica (5 pm),
| - mobile phase: a mixture of 80 volumes of 800 ml of
| water, adjusted to pH 2.0 with orthophosphoric acid,
| 13 volumes of methanol and 7 volumes of
| tetrahydrofuran, ■
; - flow rate: 1 ml per minute,
| - spectrophotometer set at 230 nm,

j - injection volume: 5 pl.

1 Inject reference solution (a) and (b). The test is not valid the 
1 resolution between the peak due to flumazenil impurity B and 
1 flumazenil is not less than 4.0, the column efficiency is not 
। less than 1500 theoretical plates for the principal peak and the 
j tailing factor is not more than 1.5 for the principal peak in the 
1 chromatogram obtained with reference solution (b) and in the 
| chromatogram obtained with reference solution (a), the relative 
I standard deviation for replicate injections is not more than 
j 2.0 per cent. '

| Inject reference solution (a) and the test solution.
| Calculate the content of C^H^FNaCf.

\ Storage. Store protected from moisture.

| Flumazenil Injection
| Humazenil Injection is a sterile solution of Flumazenil.

| Flumazenil Injection contains not less than 90.0 per cent and 
j 1501 more than 110.0 per cent of the stated. amount of 
I CbH!4FN3O3. ,

FLUMAZENIL INJECTION

Usual strength. 0.1 mg per ml.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 90 volumes of ethyl acetate and 
10 volumes of methanol.

Test solution. Diluteavolumeofinjection containing lOmgof 
Flumazenil to 100.0 ml with water.

Reference solution. A 0.01 per cent w/v solution offlumazenil 
IPRS in a mixture of 9 volumes of water and. 1 volume of 
methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

B. In the Assay, the principal peak' in the chromatogram 
obtained with the test solution corresponds to the.peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 3.4 to 4.6.

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay with the following 
modifications.

i8-fluoro-5,6-dihydro-5-methyI-6-oxo-4//-imidazol-[l,5-a][l,4]benzo- 
diazepine-3-carboxylic acid,

Name Relative 
retention time

Coprrection 
factor

Flumazenil impurity A1 0.71 1.1

Flumazenil impurity B2 0.85 —

Flumazenil 1.0 —

2ethyl 8-hydroxy-5,6-dihydro-5-methyl-6-oxo-4//-imidazol-[l,5-a] 
[l,4]benzodiazepine-3-carboxylate.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area ofthe 
peak due to flumazenil impurity Ais not more than 1.0 per cent 
and the area of any other secondary peak is not more than 
0.5 per cent. The sum of areas of all the secondary peaks other 
than flumazenil impurity A is not more thanl .0 per cent and the 
sum of areas' of all the secondary peaks is not more than 
2.0 per cent, calculated by area normalization.

Bacterial endotoxins (2.2.3). Not more than 10.0 Endotoxin 
Units per mg of flumazenil.
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Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 75 volumes of water, 20 volumes of 
tetrahydrofuran and 5 volumes of methanol.

Test solution. Dilute a volume of injection to obtain a 0.01 per 
cent w/v solution of Flumazenil in the solvent mixture.

Reference solution. A 0.01 per cent w/v solution ciflumazenil 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica (5 pm),
- mobile phase: a mixture of 75 volumes of 0.02 M 

phosphate buffer prepared by adding 6.02 M 
orthophosphoric acid to 0.02 M monobasic potassium 
phosphate to obtain a solution pH 2.7, 20 volumes of 
tetrahydrofuran and 5 volumes of methanol, , ,

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injectionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C isH^FNjOa in the injection.

Storage. Store protected from moisture in single-dose 
containers, preferably of Type I glass and at controlled room 
temperature.,

Flunarizine Dihydrochloride

2HCI

C^lkCXF.H, / . Mol. Wt. 477.4

Flufiarizine Dihydrochloride is l-[Bis(4-fluorophenyl)methyl]- 
4-[(2E)-3-phenylprop-2-enyl]piperazine dihydrochloride.
Flunarizine Dihydrochloride contains not less than 99.0 per 
cent and not more than 101.5 per cent Of 
calculated on the dried basis. ;

Category. Antimigraine, Anti-vertigo.

Description. A white or almost white powder, hygroscopic

Identification

A. Determine by infrared absorption spectrophotometry (2 4 
Compare the spectrum with that obtained with flunari*ine 
dihydrochloride IPRS or with the reference spectrum of 
flunarizine dihydrochloride.

B. Dissolve 25 mg in 2 ml of methanol and add 0.5 ml of water 
it gives reaction (A) of chlorides (2.3.1).

Tests

Related substances. Determine by liquid chromatographv 
(2.4.14). . '

NOTE — Prepare the solutions immediately before use and 
protect from light.

Test solution. Dissolve 100 mg of the substance under 
examination in methanol and dilute to 10.0 ml with the same 
solvent.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with methanol. Dilute 5.0 ml of the solution to 20.0 ml 
with the same solvent.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

base deactivated octadecylsilane bonded to porous 
silica (3 pm),

- mobile phase: A. a mixture of 2.38 per cent w/v solution 
of tetrabutylammonium hydrogen sulphate and 0.7 per 
cent w/v solutioii of ammonium acetate,

B. acetonitrile,
. “7 a gradient programme using the conditions given below, 
- flow rate: 1.5 mlperminute,
- spectrophotometer set at 230 nm,
- injection volume: 10 pl. /

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20

12 40. 60

15 40 60

16 80 20

20 80 20

Inject the reference solution. The test is riot valid unless the 
column efficiency is not less than 1000' theoretical plates and 

the tailing factor is not more than 2.0.
Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than twice the area of the pnncip
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k in the chromatogram obtained with the reference solution 
percent), the area of not more than one other secondary 

eak *s not more ^ian ^ie area ^1C PrinciPal Pcak in the 
^□niatogram obtained with the reference solution (0.25 per 

'ent) the area of any other secondary peak is not more than 
0 4 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.1 per cent) and the 
sum of areas of all the secondary peaks is not more than the 4 
.jines the area of the principal peak in the chromatogram 
obtained with the reference solution (1.0 per cent). Ignore any 
peak with an area less than 0.2 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.05 percent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent, using 
platinum crucible.

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Dissolve 0.2 g of the substance under examination in 
70 ml of ethanol. Titrate with 0.1 M sodium hydroxide, 
determining the end-point potentiometrically (2.4.25). Read 
the volume added at the second point of inflexion. Carry out a 
blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.02387 g of 
C26H28C12F2N2.

Storage. Store protected from light and moisture.

Flunarizine Tablets
Flunarizine Dihydrochloride Tablets
Flunarizine Tablets contain flunarizine dihydrochloride 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent of the stated amount of flunarizine, C26H26F2N2.

Usual strengths. 5 mg; 10 mg.

Identification
fr* the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.1 Mhydrochloric acid,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance ofthe filtrate, suitably diluted with the medium 
if necessary, at the maximum at about 253 nm (2.4.7). Calculate 
the content of C26H26F2N2 in the medium from the absorbance 
obtained from a solution of known concentration olflunarizine 
dihydrochloride IPRS in the same medium.

Q. Not less than 75 per cent of the stated amount of C26H26F2N2.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14) as described 
under Assay with the following modification.

Test solution. Disperse one intact tablet in 5 ml of water with 
the aid of ultrasound, until tablet is completely dispersed and 
dilute with methanol to obtain a solution containing 0.001 per 
cent w/v solution of Flunarizine.

Inject the reference solution and the test solution.

Calculate the content of C26H26F2N2.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powdered tablets containing 20 mg of 
Flunarizine in 5 ml of water with the aid of ultrasound. Add 70 
ml of methanol and further sonicate to dissolve,, dilute to 
100.0 ml with methanol. Dilute 5.0 ml. of the solution to 
100.0 ml with methanol.

Reference solution. A 0.0012 per cent w/v solution of 
flunarizine dihydrochloride IPRS in methanol.

Chromatographic system
- a stainless steel column 12.5 cm * 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Lichrospher 100 RP 18-E),

- mobile phase: a mixture of 20 volumes of a buffer solution 
prepared by dissolving 1.13 g of T- hexane sulphonic 
acid sodium salt (anhydrous) in 200 ml of water and 
80 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injectionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.

Calculate the content of C26H26F2N2 in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Labelling. The label states the strength in .terms of the 
equivalent amount of flunarizine.
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FLUOCINOLONE ACETONIDE

Fluocinolone Acetonide

C24H30F3O6 Mol. Wt. 452.5

Fluocinolone Acetonide is 6a,9a-difluoro-llp,21-dihydroxy- 
16a,17a-isopropylidenedioxypregna-l,4-diene-3,20-dione.

Fluocinolone Acetonide contains not less than 96.0 per cent 
and not more than 104.0 per cent of C24H30F2O6, calculated on 
the dried basis.

Category. Adrenocortical steroid.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if tests A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with.that obtained fluocinolone 
acetonide IPRS of with the reference spectrum of fluocinolone 
acetonide.

B. In the related, substances test, the principlal peak in the 
chromatogram obtained with reference solution (b) is similar 
in retention time to the peak due to fluocinolone acetonide 
IPRS in the chromatogram obtained with reference solution 
(a).

C. Heat 0.5 ml of chromic-sulphuric acid in a test-tube (5 cm x 
about 6 mm) in a naked flame until white fumes are evolved; 
the solution wets the sides of the tube readily and there is no 
greasiness. Add 2 or 3 mg of the substance under examination 
and again heat in a naked flame until white fumes appear; the 
solution does not wet the sides of the tube and does not pour 
easily from the tube.

Tests"
Specific optical rotation (2.4.22), +92.0° to +96.0°, determined 
in a 1.0 per cent w/v solution In dioxan.

Light absorption. Dissolve 15 mg in about 50 ml of ethanol 
and dilute to 100.0 ml with ethanol'. Dilute 10.0 ml of the 
solution to 100.0 ml with ethanol. Absorbance of the resulting 
solution at the maximum at about 239 nm, 0.52 to 0.56 (2.4.7).'

IP 202?

Related substances. Determine by liquid chromatogranh 
(2.4.14). P y

Test solution. Dissolve 25 mg of the substance under 
examination in acetonitrile and dilute to 10 ml with the same 
solvent.

Reference solution (a). Dissolve 2.5 mg offluocinolone 
acetonide IPRS and 2.5 mg of triamcinolone acetonide 
in 45 ml of acetonitrile and dilute to 100 ml with water.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base-deactivated end-capped octadecylsilane bonded 
to porous silica (5 pm),

- mobile phase: a mixture of 450 ml of acetonitrile and 
500 ml of water, allowed to equilibrate, the volume 
adjustedto 1000 ml with water and mixed again,

- flow rate: 1 ml per minute,
- spectrophotometer set at 238 nm,
- injection volume: 20 pl.

Inject reference solution (a). The retention times are: 
triamcinolone acetonide about 8.5 minutes and fluocinolone 
acetonide about 10 minutes. The test is not valid unless the 
resolution between the peaks corresponding to triamcinolone 
acetonide and fluocinolone acetonide is not less than 3.0.

Inject reference solution (b) and the test solution. Continue 
the chromatography for 4 times the retention time of 
fluocinolone acetonide. In the chromatogram obtained with 
the test solution the area of any peak other than the principal 
peak is not greater than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent); not more than one such peak is more than 0.5 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent) and the sum of the areas 
of all such peaks, is not greater than 2,5.timesthe area ofthe 
principal peak in the chromatogram obtained with reference 
solution (b) (2.5 per cent). Ignore any peak due to the solvent 
and any peak with an area less than 0.05 times that ofthe 
principal peak in the chromatogram obtained with reference 
solution (b) (0.05 per cent).
Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.
Assay. Dissolve 50 mg in ethanol, add sufficient ethanol to 

produce 50.0 ml and mix. Dilute 2.0 ml of the solution to 
100.0 ml with ethanol. Measure the absorbance ofthe resulting 
solution at the maximum at about 238 nm. Calculate the content 
of C24H3oF206, taking 355 as the specific absorbance at 
238 nm. ..

Storage. Store protected from light.
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ff2022 FLUOCINOLONE CREAM

Fluocinolone Cream
fluocinolone Acetonide Cream

Fluocinolone Cream contains Fluocinolone Acetonide in a 
suitable cream base.

Fluocinolone Cream contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fluocinolone acetonide, C24H30F2O6.

Usual strengths. 0.0025 per cent; 0.00625 per cent; 0.01 per 
cent; 0.025 per cent; 0.2 per cent w/w.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of n-hexane, 40 volumes 
of chloroform, 10 volumes of methanol and 1 volume of 
triethylamine.

Test solution. Disperse, by shaking a quantity of the cream 
containing 0.25 mg of Fluocinolone Acetonide in 2 ml of 
chloroform, add 10 ml of methanol, shake vigorously, cool in 
ice for 15 minutes, centrifuge at 3000 rpm for 15 minutes, decant 
the clear supernatant liquid, evaporate to dryness on a water­
bath in a current of nitrogen and dissolve the residue in 1 ml of 
chloroform.

Reference solution. A 0.025 per cent w/v solution, of 
fluocinolone acetonide IPRS in chloroform.

Apply to the plate 5 pl of each, solution. After development, 
dry the plate in air until the odour ofthe solvent is no longer 
detectable, heat at 105° for 5 minutes and spray whilst hot 
with blue tetrazolium solution. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with'the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution (a) has the same retention time 
as that of the peak due to Fluocinolone Acetonide in the 
chromatogram obtained with the reference solution.

Tests
Other tests. Comply with the tests stated under Creams. 
Assay. Determine by liquid chromatography (2.4.14).
lor creams containing 0.025 per cent to 0.2 per cent w/w of 
fluocinolone acetonide—
Test solution (a). Weigh a quantity of the cream containing 
about 2.5 mg of Fluocinolone Acetonide, add 60 ml of a 
elution prepared by adding 80 ml of methanol to 20 ml of a 25 
Per cent w/v solution of lithium chloride and disperse by 
shaking vigorously. Add 100 ini of cyclohexane, shake gently 
f°r 2 minutes and separate the. lower, aqueous methanolic 
kycr, taking care to exclude any solid matter that separates at 

the interface. Repeat the extraction using a further 25 ml ofthe 
lithium chloride solution. To the combined extracts add a 
solution containing 11 g of alum in 214 ml of waler followed 
by 50 ml of chloroform, shake vigorously for about 3 minutes, 
allow the layers to separate and filter the chloroform extract 
through filter paper (such as Whatman No 1), previously 
moistened with chloroform, again excluding any solid matter 
at the interface. Repeat the extraction with 50 ml and 10 ml 
quantities of chloroform, filtering the extracts as before. 
Evaporate the combined extracts to dryness on a water-bath 
in a current of nitrogen, dissolve the residue in 5 ml of 
chloroform, transfer to a 10-ml volumetric flask with the aid of 
chloroform and add sufficient chloroform to produce 10.0 ml. 

Test solution (b). Prepare in the same .manner as test solution 
(a) but adding 1.0 ml of a 0.05 per cent w/v solution of 
phenacetin (internal standard) to the chloroform solution 
before dilution to 10.0 ml.

Reference solution. A solution containing 0.025 per cent w/v 
offluocinolone acetonide IPRS and 0.005 per cent w/v of 
phenacetin in chloroform.

For creams containing 0.01 per cent w/w of fluocinolone 
acetonide—

Test solution (a). Prepare as described above but using a 
quantity of the cream containing about 1 mg of Fluocinolone 
Acetonide.

Test solution (b). Prepare in the same manner as test solution 
(a) but adding 1.0 ml of a 0.02 per cent w/v solution of 
phenacetin (internal standard) to the chloroform solution 
before dilutingto 10.0 ml.

Reference solution. Asolution containing 0.01 per cent w/v of 
fluocinolone acetonide IPRS and 0.002 per cent w/v of 
phenacetin in chloroform.

For creams containing 0.00625per cent w/w offluocinolone 
acetonide—

Test solution (a). Prepare as described above but using a 
quantity of the cream containing about 0.625 mg of 
Fluocinolone Acetonide.

Test solution (b). Prepare in the same manner as test solution 
(a) but adding 1.0 ml of a 0.0125 per cent w/v solution of 
phenacetin (internal standard) to the chloroform solution 
before dilutingto 10.0 ml.

Reference solution. A solution containing 0.00625 per cent 
w/v offluocinolone acetonide IPRS and 0.00125 per cent w/v 
of phenacetin in chloroform.

For creams containing 0.0025per cent w/w offluocinolone 
acetonide—

Test solution (a). Prepare as described above but using a 
quantity ofthe cream containing about 0.25 mg of Fluocinolone 
Acetonide.
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Test solution (b). Prepare in the same manner as test solution 
(a) but adding 1,0 ml of a 0.005 per cent w/v solution of 
phenacetin (internal standard) to the chloroform solution 
before diluting to 10.0 ml.

Reference solution. Asolution containing 0.0025 per cent w/v 
offluocinolone acetonide IPRS and 0:0005 per cent w/v of 
phenacetin in chloroform.

Chromatographic system
■ a stainless steel column 25 cm x 4.6 mm, packed with 

porous silica particles (5 pm),
. - mobile phase: a mixture of 58 volumes of n-hexane, 

40 volumes of chloroform, 2 volumes of methanol and 
0.1 volume of glacial acetic acid,

- flow rate: 1.8 ml per minute,
- spectrophotometer set at 243 nm,
- injectionvolume:20pl.

The assay is not valid unless the resolution between the peaks 
due to fluocinolone acetonide,and phenacetin is more than 2, 
and the capacity factors of fluocinolone acetonide and 
phenacetin are about 3 and 2, respectively. If these conditions 
are not achieved, adjust the concentration of methanol and 
chloroform in the mobile phase. Repeat the adjustment of 
chloroform and methanol concentration until correct values 
for both resolution and capacity factors have been obtained.

Calculate the content of C24H3oF206 in the cream.

Storage. Store at a temperature not exceeding 30°.

Fluorescein Sodium
Soluble Fluorescein

C2OH10Na2O5 Mol. Wt. 376.3

Fluorescin Sodium is disodium 2-(3-oxo-6-oxido-377-xanthen- 
9-yl)benzoate. ;

Fluorescein Sodium contains not less than 98.5 per cent and 
not more than 100.5 per cent ofC20HipNa2O5, calculated on the 
dried basis.

Category. Diagnostic aid (dye for detection of corneal lesions 
and'foreign bodies).

Description. An orange-red powder; hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2 4 f. 
Compare the spectrum with that obtained with fluorescein 
sodium IPRS or with the reference spectrum of fluorescein 
sodium.

B. A solution is strongly fluorescent, even in extreme dilutions. 
The fluorescence disappears when the solution is made acidic 
and reappears when it is made alkaline.

C. A drop of a 0.05 per cent w/v solution, absorbed on a piece 
of filter paper, colours the paper yellow. On exposing the moist 
paper to the vapours of bromine for 1 minute and then to the 
vapours of ammonia, the yellow colour becomes deep pink

D. The residue after incineration gives the reactions of sodium 
salts (2.3.1).

Tests

pH (2.4.24). 7.0 to 9.0, determined in a 2.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography 
(2.4.17). using a silica gel GF254 precoated plate (such as Merck 
silica gel 60 GF254 plate).

Mobile phase. A mixture of 80 volumes of chloroform and 
20 volumes of methanol.

Test solution. Dissolve 0.1 g of the substance under 
examination in 10.0 ml of 0.1Mmethanolic hydrochloric acid 

Reference solution. A 0.002 per cent w/v solution of the 
substance under examination in 100.0 ml of 0.1Mmethanolic 
hydrochloric acid.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. Expose the.plate to iodine vapour for.30 minutes. Any 
secondary spot in the chromatogram obtained with the test 
solution is riot more intense than the spot in the chromatogram 
obtained with the reference solution;

Chloroform-soluble matter. Dissolve 0.2 g in 10 ml of0./ Af 
sodium hydroxide and extract with 10 ml of chloroform. Dry 
the chloroform layer with anhydrous sodium sulphate and 
filter. Absorbance of the resulting solution at about 480 nin, 
using chloroform as the blank, not more than 0.10 (2.4.7).

Zinc. Dissolve 0.1 gin 10mlofwater,add2mlofAyi/m^tohc 
acid, filter and add 0.1 ml ofpotassium ferrocyanide solution, 
no turbidity or precipitate is produced immediately.
Chlorides (2.3,12). Dissolve 75 mg in 20 ml of water, add 2 ml 
of nitric acid and filter; the filtrate complies with the limit 
for chlorides (0.33 per cent).
Sulphates (2.3.17)..Dissolve 62.5 mg in 100 ml of water. T° 
20 ml add 2.5 ml of dilute hydrochloric acid and filter, e 
filtrate complies with the limit test for sulphates. (1.2 per cent•
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pjgjethylformamidc. Determine by gas chromatography 

(2.4.13)-
Test solution (a). Dissolve 1.0 g of the substance under 
xaiiiination in 10 ml of water, add with stirring, 10 ml of 0.6 M 

hydrochloric acid, allow to stand for 15 minutes and 
centrifuge- -To 5 ml of the supernatant liquid add 0.1 g of 
irisodiufu phosphate and shake to dissolve.

fest solution (b). Prepare in the same manner as test solution 
(a) but using 10 ml of a 0.02 per cent w/v solution of 
dimethylacetamide (internal standard) in place of water.

Reference solution. Mix 10 ml of a 0.02 per cent w/v solution 
didimethylformamide IPRS-with 10 ml ofthe internal standard.

Chromatographic system
- a glass column 1.5m x 4 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 10 per cent w/w of polyethylene glycol 1000,

- temperature:
column. 120°, ;
inlet port and detector. 180°,.

- flame ionisation detector,
- flow rate: 30 ml per minute of the carrier gas (nitrogen).

in the chromatogram obtained with test solution (b) the ratio 
ofthe area of any peak corresponding to dimethylformamide 
to the area of the peak due to the internal standard is not 
greater than the corresponding ratio in the chromatogram 
obtained with the reference- solution.

Resorcinol. Determine by thin-layer chromatography (2.4.17), 
using a silica gel GF254 precoated plate (such as Merck silica 
gel 60 GF254 plate).

Mobile phase. A mixture of 60 volumes of hexane and 
40 volumes of ethyl acetate.

Test solution. Dissolve 1 g of the substance under examination 
in 10 ml of water, add slowly with constant stirring, 10 ml of 
0.6 M hydrochloric acid, allow to stand for 15 minutes, 
centrifuge and use the supernatant liquid.

Reference solution. A 0.025 per cent w/v solution ofresorcinol 
in water.

APply to the plate 5 pl of each solution. After development, 
dry the plate in air and expose to iodine vapour for 30 minutes. 
Any spot corresponding to resorcinol in the chromatogram 
obtained with the test solution is not more intense than the 
W in the chromatogram obtained with the reference solution. 
Acriflavin. Dissolve 10 mg in 5 ml of water, and add a few 
drops of sodium salicylate solution-, no precipitate is formed. 

Loss on drying (2.4.19). Not more than 10.0 per cent, 
determined on 1.0 g,by drying in anoven at 105°.

Assay. Weigh 0.5 g, dissolve in 20 ml of water, add 5 ml of 
dilute hydrochloric acid, and extract with, four quantities, 

FLUORESCEIN EYE DROPS

each of 20 ml, of a mixture of equal volumes of 2-methyl-l- 
propanol and chloroform. Wash the combined extracts with 
10 ml of water, extract the washings with 5 ml ofthe mixture of 
2-met hyl-1-prop ano I and chloroform and add to the combined 
extracts. Evaporate the combined extracts to dryness on a 
water-bath in a current of air, dissolve the residue in 10 ml of 
ethanol (95 per cent), evaporate to dryness on a water-bath 
and dry to constant weight at 105°.

1 g of the residue is equivalent to 1.132 g of C20HioNa205.

Storage. Store protected from light.

Fluorescein Eye Drops
Fluorescein Sodium Eye Drops

Fluorescein Eye Drops are a sterile solution of Fluorescein 
Sodium in Purified Water.

Fluorescein Eye Drops contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fluorescein sodium, C20Hl0Na2O5.

Usual strengths. 1 per cent w/v; 2 per cent w/v.

Identification

A. Evaporate a volume of the eye drops containing 20 mg of 
Fluorescein Sodium and dry at 105° for 30 minutes. The residue 
complies with the following test.

Determine by infrared absorption spectrophotometry (2:4.6). 
Compare the spectrum with that obtained with fluorescein 
sodium IPRS or with the reference spectrum of fluorescein 
sodium.

B. Dilute the eye drops with water to produce a solution 
containing 0.05 per cent w/v of Fluorescein Sodium. One drop 
of the solution, absorbed by a piece of filter paper, colours the 
paper yellow. On exposing the moist paper to the vapours of 
bromine for 1 minute and then to vapours of ammonia, the 
yellow colour becomes deep pink.

C. The eye drops are strongly fluorescent, even in extreme 
dilution. The fluorescence disappears when the solution is 
made acidic and reappears when it is made alkaline.

Tests

pH (2.4.24). 7.0 to 9.0.

Related substances. Determine by thin-layer chromatography 
(2.4.17), using a silica gel GF254 precoated plate (such as 
Merck silica gel 60 GF254 plate).

Mobile phase. Amixture of 80 volumes of chloroform and 20 
volumes of methanol.
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Test solution. Dilute a suitable volume of the eye drops, if 
necessary, with an equal volume of 0.1 M methanolic 
hydrochloric acid, so as it give a concentration of 1.0 per cent 
w/v .of fluorescein sodium.

Reference solution. Dilute 1.0 ml of the test solution to 
500.0 ml with 0.1 Mmethanolic hydrochloric acid.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. Expose the plate to iodine vapour for 30 minutes. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution.

Chloroform-soluble matter. To a volume of the eye drops 
containing 0.1g of Fluorescein Sodium add 1ml of 2 Msodium 
hydroxide, extract with 10 ml of chloroform, diy the chloroform 
layer with anhydrous sodium sulphate and filter; absorbance 
of the resulting solution at about 480 nm, using chloroform as 
the blank, not more than 0.05 (2.4.7).

Dimethylformamide. Determine by gas chromatography 
(2.4.13).

Test solution (a). Dilute the eye drops with -water, if necessary, 
to produce a solution containing 1.0 per cent w/v of 
Fluorescein Sodium. To 5 ml of the solution add, with stirring, 
0.3 ml of 1Mhydrochloric acid, allow to stand for 15 minutes 
and centrifuge; dissolve 10 mg of trisodium phosphate in 2 ml 
of the supernatant liquid.

Test solution (b). Prepare in the same manner as test solution 
(a) but adding 1.0 ml of a 0.01 per cent v/v solution of dimethyl­
acetamide (internal standard) before the hydrochloric acid.

Reference solution. A solution containing 0.002 per cent v/v 
of dimethylformamide and 0.002 per cent v/v of the internal 
standard.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 10 per cent w/w of polyethylene glycol 1000,

- ■ temperature: 
column. 120°, 
inlet port and detector. 180°, . .

- flame ionisation detector,
- flow rate: 3 0 ml per minute, using nitrogen as the carrier 

gas.

In the chromatogram obtained with test solution (b) the ratio 
ofthe area of any peak corresponding to dimethylformamide 
to the area of the peak due to the internal standard is not 
greater than the corresponding ratio in the chromatogram 
obtained with the reference solution.

Resorcinol. Determine by thin-layer chromatography (2.4.17), 
using; a silica gel GF254 precoated plate (such as Merck silica 
gel 60 GF254 plate).
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Mobile phase. A mixture of 60 volumes of hexan 
volumes of ethyl acetate.

e and 40

Test solution. Dilute the eye drops with water, if necessary to 
produce a solution containing 1.0 per cent w/v of Fluorescein 
Sodium and to 10 ml add, with stirring, 2.5 ml of 0 15 y 
hydrochloric acid. Allow to stand, for 15 minutes, centring,, 
and dissolve 0.1g of. trisodium, phosphate, in 5ml ofthe 
supernatant liquid.

Reference solution. A0.004 per cent w/v solution of resorcinol 
in water.

Apply to the plate 5 pl of each solution. After development 
dry the plate in air and expose to iodine vapour for 30 minutes’ 
Any spot corresponding to resorcinol in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution 

Other tests. Comply with the tests stated under Eye Drops.

Assay. Dilute a measured volume of the eye drops containing 
about 0.1 g of Fluorescein Sodium to 20 ml with water. Add 
5 ml of dilute hydrochloric acid and extract with four 
quantities, each of 20 ml, of a mixture of equal volumes of 
2-methyl-1 -propanol and chloroform. Wash the combined 
extracts with 10 ml of water, extract the washings with 5 ml of 
the mixture of 2-methyl-l -propanol and chloroform and add 
to the combined extracts. Evaporate the combined extracts to 
dryness on a water-bath.in a current of air, dissolve the residue 
in 10 ml of ethanol (95 per cent), evaporate to dryness on a 
water-bath and dry to constant weight at 105°.

1 g of the residue is equivalent to 1.132 g of C20HloNa2O3.

Storage. Store protected from light.

Labelling. The label states that the eye drops should be 
discarded after use on a single occasion.

Fluorescein Injection
Fluorescein Sodium Injection

Fluorescein Injection is a sterile solution of Fluorescein Sodium 
in Water for Injections.

Fluorescein Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
fluorescein sodium, C20HwNa2O5.

Usual strengths. 100 mg per ml; 200 mg per ml.

Identification
A. Evaporate 1 ml of the injection to dryness on a water bath 
and dry the residue at 105° for 30 minutes. On the residue, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluorescein 

odium 1P^ 0T with rc)'erence spectrum of fluorescein 
sodium-
g The injection is strongly fluorescent, even in extreme 
dilution. The fluorescence disappears when the solution is 
made acidic and reappears when it is made alkaline.

C One drop of the solution containing 0.05 per cent w/v of 
fluorescein Sodium, absorbed by a piece of filter paper, colours 

paper yellow. On exposing the moist paper to bromine 
vapour for 1 minute and then to ammonia vapour the yellow 
colour becomes deep pink.

1 Tests .
j pH (2.4.24). 8.0 to 9.8.

( Chloroform-soluble matter. Dilute a volume of injection
i containing about 0.5 g of Fluorescein-Sodium in 10 ml of
1 vater. To 4 ml of the solution add 1 ml of 1 M sodium
: hydroxide, dilute to 10 ml with water, extract with 10 ml of
I chloroform and dry the, chloroform layer over anhydrous 
J sodium sulphate. The absorbance ofthe solution at 480 nm 
i (2.4.7) is notmore than 0.1.

? Dimethylformamide. Determine by gas chromatography
! (2.4.13).

j Test solution (a). Dilute a volume of injection containing about
( 0.5 g of fluorescein sodium to 10.0 ml with water. To this
| solution add, with stirring, 1 ml of 3 M hydrochloric acid,
I allow.to stand for 15 minutes and centrifuge; dissolve 0.1 g of
| trisodium orthophosphate in 5 ml of the supernatant liquid.

j Testsolution (b). DiluteavolumeofinjectioncontainingO.5 g 
। of fluorescein sodium to 10.0 ml with water. To this solution 
| add, with stirrings 1.0 ml of a 0.10 per cent v/v solution of
j dirnethylacetamide (internal standard) and 1 mlof 3 M
| hydrochloric acid, allow to stand for 15 minutes and
| centrifuge; dissolve 0.1 g of trisodium orthophosphate in
| 5 ml of the supernatant liquid:
i Reference solution. A solution containing 0.002 per cent v/v
( each of dimethylformamide and dimethylacetamide (internal 
| standard).
| Chromatographic system : .

| - a glass column 1.5 m x 4 mm, packed with acid-washed,
\ silanised diatomaceous support (80 to 100 mesh) coated 
* with 10 per cent w/w of polyethylene glycol 1000, 
। - temperature:
I column 120°,

inlet port and detector at 120°,
| ~ flow rate: 30 ml per minute, using nitrogen as the carrier
| gas. ■ ■ . . ■
| Inject the reference solution, test solution (a) and (b). In the 
| chromatogram obtained with test solution (b) the ratio of the 
। area of any peak corresponding to dimethylformamide to the

area of the peak due to the internal standard is not more than 
the corresponding ratio in the chromatogram obtained with 
the reference solution (0.2 per cent). . / .

Related substances and resorcinol. Determine by thin-layer 
chromatography (2.4.17), coating the plate with.silica gel 
GF254.

Mobile phase. A mixture of 10 volumes of methanol and 
90 volumes of dichloromethane.

Test solution. Dilute a volume of injection containing about 
1 g of Fluorescein Sodium with 0.1 M methanolic 
hydrochloric acid.

Reference solution (a). A 5.0 per cent w/v solution of 
fluorescein sodiumlPRS in water. To 5 ml ofthe solution add 
2 ml of phosphate buffer pH 8.0, 3 ml of water and 2.5 g of 
sodium chloride, shake to dissolve the sodium chloride and 
extract with two 25-ml quantities of peroxide-free ether. Dry 
the combined extracts over anhydrous sodium sulphate, 
evaporate to dryness under reduced pressure and dissolve 
the residue in 10 ml bf 0.1 Mmethanolic hydrochloric acid.

Reference solution (b). Dilute 1.0 ml of the test solution to 
200.0 ml with 0.1 Mmethanolic hydrochloric acid.

Reference solution (c). Dilute 2.0 ml of reference solution (b) 
to 5.0 ml with 0.1 Mmethanolic hydrochloric acid.

Reference solution (d). A 0.0125 per cent w/v solution of 
resorcinol in 0.1 M methanolic hydrochloric acid.

Reference solution (e). Amixture of 9 ml of reference solution 
(d) and 1 ml of the test solution.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and expose the plate to iodine vapour for 30 
minutes and examine under ultraviolet light at 254 nm. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the.chromatogram 
obtained with reference solution (b) (0.5 per cent) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (d) (0.2 per 
cent). On examination in daylight, any spot corresponding to 
resorcinol in the chromatogram obtained with reference solution 
(a) is not more intense than the spot in the chromatogram 
obtained with reference solution (d) (0.5 per cent). The test is 
not valid unless the. chromatogram obtained with reference 
solution (e) shows two clearly separated spots in daylight.

Other tests. Comply with the tests stated under Parenteral 
Preparation (Injections).
Assay. Determine by liquid chromatography (2.4.14). .

Test solution. Dilute a volume of injection containing about 
1.0 per cent w/v of Fluorescein Sodium. Dilute 1.0 ml of the 
solution to 200.0 ml with the mobile phase.

Reference solution. Dissolve 55 mg of diacetylfluorescein 
IPRS in a mixture of 5 ml of ethanol (95 per cent) and 1 ml of
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2.5 M sodium hydroxide^ heat on a water bath for 20 minutes, 
mixing frequently, cool and add sufficient water to produce 
50 ml. Dilute 5.0 ml ofthe solution to 100.0 ml with the mobile 
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (Such as Spherisorb ODS 2),

- mobile phase: a mixture of 5 volumes of triethylamine, 
400 volumes of acetonitrile and 595 volumes of water, 
adjusted to pH 3.0 with orthophosphoric acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl:

Inject reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not less 
than 2.0 per cent.
Inject the reference solution and the test solution.
Calculate the content of C20H10Na2O5 in the inj ection.

1 mg of anhydrous diacetylfluorescein is equivalent to 
0.9037 mg.of C20Hi0Na2O5..

Storage. Store protected from light.

Fluorometholone

C22H29FO4 Mol. Wt. 376.5

Fluorometholone is 9a-Fluoro-l 10,17a-dihydroxy-6 a- 
methylpregna-1,4-diene-3,20-dione

Fluorometholone contains not less than 97.0 per cent and not 
more than 103.0 per cent of C22H29FO4, calculated on the dried 
basis.

Category. Glucocorticoid.

Description. A white to yellowish white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
fluorometholone IPRS or with the reference spectrum of 
fluorometholone.

2388 MWMIiMM

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Specific optical rotation (2.3.22). +52.0° to +60.0°, determined 
on 1.0 per cent w/v solution in pyridine.

Related substances. Determine by liquid chromatography 
(2.4.14), y

Test solution. Dissolve 10 mg of the substance under 
examination in methanol and dilute to 100.0 ml with methanol 

Reference solution (a). A 0.00005 per cent w/v solution ofthe 
substance under examination in methanol.

Reference solution (b). A solution containing 0.00005 percent 
w/v each of deltamedrane IPRS and fluorometholone /PUS 
in methanol.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 40 volumes of water and 60 

volumes of methanol,
- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to deltamedrane and 
fluorometholone is not less than 1.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area.of the principal peak in 
the chromatogram obtained with reference solution (a) (1.0 
per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent
Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying at 60° at 0.7 kPa for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).
Test solution. Dissolve 5 mg of the substance under 
examination in methanol and dilute to 100.0 ml with methanol.

Reference solution (a). A 0.005 per cent w/v solution of 
fluorometholone IPRS in methanol.
Reference solution (b). A solution containing 0.00005 Per 
cent w/v, each of, deltamedrane IPRS and fluorometholone 
IPRS in methanol.
Use chromatographic system as described under Related 

substances.
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Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to deltamedrane and 
fluorometholone is not less than 1.5.

Inject reference solution (a) and the test solution. 

Calculate the content of C22H29FO4.

Fluorometholone Eye Drops
Fluorometholone Eye Drops are a sterile suspension of 
Fluorometholone in Purified Water.

Fluorometholone Eye Drops contain not less than 95.0 per 
cent and not more than 105.0 percent ofthe stated amount of 
fluorometholone, C22H29FO4.

Usual strength. 0.1 per cent w/v.

Identification
A. Shake a quantity of the eye drops containing 5 mg of 
Fluorometholone with 20 ml of acetone, filter and evaporate 
the filtrate to dryness. Dissolve the residue in 10 ml of acetone, 
filter and evaporate the filtrate to dryness. On the residue, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluorometholone 
IPRS or with the reference spectrum of fluorometholone.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
pH (24.24). 6.0 to 7.5.
Related substances. Determine by liquid chromatography 
(2-4.14). . . ...
Solvent mixture. Equal volumes of methanol and water..
Test solution. Dilute a volume of the eye drops containing 
1 mg of Fluorometholone to 10.0 ml with the solvent mixture.
Reference solution (a). Dilute E0 ml of the test solution to 
20 ml with methanol. Further dilute 1.0 ml of the solution to 
10.0 ml with methanol. '■ ■ ■ .
Reference-solution (b). A solution containing 0.00005 per cent 
w/v each of deltamedrane IPRS and fluorometholone IPRS 
in the solvent mixture. ■

Chromatographic system
~ a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
■ mobile phase: a mixture of 40 volumes of water and 

60 volumes of methanol, .: f
- flow rate: 2 ml per minute,
~ spectrophotometer set at 254 nm,
~ injection volume: 20 pl.;

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to deltamedrane 
and fluorometholone is not less than 1.5.
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(1.0 per cent).
Other tests. Comply with the tests stated under Eye Drops.
Assay. Determine by liquid chromatography (2.4.14).
Solvent mixture. Equal volumes of methanol and water.

Test solution. Dilute a volume of eye drops containing! mgof 
Fluorometholone to 25.0 ml with the solvent mixture.
Reference solution (a). Dilute. 4.0.ml of a 0.05 per cent w/v 
solution offluorometholone IPRS in methanol to 50.0 ml with 
the solvent mixture.
Reference solution (b). A solution containing 0.00005 percent 
w/v each of deltamedrane IPRS and fluorometholone IPRS 
in the solvent mixture.
Use chromatographic system as described under Related 
substances.
Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to deltamedrane 
and fluorometholone is not less than 1.5.
Inject reference solution (a) and the test solution.

Calculate the content of C22H29FO4 in the eye drops.

Fluorometholone Acetate

C24H31FO5 Mol. Wt. 418.5
Fluorometholone Acetate is Pregna-l,4-diene-3,20-dione, 17- 
(acetyloxy)-9-fluoro-l l-hydroxy-6-methyl- (6a, 1 Ip); 9-fluoro- 
11 P,17-dihydroxy-6a-methylpregna-l,4-diene-3,20-dione, 17 
acetate.
Fluorometholone Acetate contains not less than 98.0 per cent 
and not more than 101.0 per cent of CMUFCE, calculated on 
the dried basis. .
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Category. Adrenocortical steroid: .

Description. Awhite to yellowish crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4,6). 
; Compare the spectrum with that obtained whhfluorometholone 
apetate IPRS or with the reference, spectrum of 
fluorometholone acetate.

B. When examined in the range 200 nm to 400 nm (2.4.7),ia 
0.001 per cent w/v solution in methanol shows absorption 
maxima as obtained with fluoromethoIone acetate IPRS of 
the same concentration.

Tests
Specific optical rotation (2.4.22).+25.0° to +31.0°, determined 
in a 2.0 per cent w/v solution in chloroform.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of acetonitrile.

Reference solution (a). A 0.003 per cent w/v solution of 
fluoromethoIone IPRS in minimum quantity of methanol and 
dilute to volume with acetonitrile.

Reference solution (b). A 0.1 per cent w/v solution of 
fluoromethoIone acetate IPRS in acetonitrile:

Reference solution (c). Mix a suitable quantity of reference 
solution (a) and reference solution (b) to obtain a 0.003 per 
cent w/v solution each of fluoromethoIone IPRS arid 
fluoromethoIone acetate IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 25 cm * 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of a water and 

40 volumes of acetonitrile,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Name Relative Correction
retention time factor

119b, 11 b~Epoxy-17-hydroxy-6a-methylpregna-1,4-dien-3,20-dione,

Fluorometholone 0.6 1.0
Compound 5OX1 0.89 1.0
Fluorometholone Acetate 1.0 —
Fluorometholone Diacetate 139 .7 . 2.2
Fluorometholone Acetate,. ,
epoxy analog2 1.58 1.0
Fluorometholone Acetate, Delta 9(H)3 .1.82 ; 1-0

.Fluorometholone Acetate, 7,9(11) Diene4 1.77 .. . 0.55.

IP 2022

217-Acetoxy-9b,l lb-epoxy-6a-methylpregna-l,4-dien-3,20-dione 
317a-Acetoxy-6a-methylpregna-l,4,9(l l)-trien-3,20-dione, 
417a-Acetoxy-6a-methylpregna-l,4,7,9(1 l)-tetraen-3,20-dione 
a relative to fluorometholone. •. <.

Inject reference solution, (b) and (c). The test is not valid 
unless the resolution between fluorometholone acetate and 
fluoromethoIone peaks is not less than 10.0 in the 
chromatogram obtained with reference solution (c), the column 
efficiency is not less than 10000’theoretical plates, the tailing 
factor is not more than 2.0,.and the relative standard deviation 
for replicate injections is not more than 2.0 per cent in the 
chromatogram obtained with reference solution (b).

Inject the test solution. Run the.chromatogram at least 
2.5 times of the retention time of the principal peak. The area 
of any peak corresponding to fluorometholone and 
fluorometholone diacetate is not more than 1.0 per cent, the 
area of any peak corresponding to compound 50X, 
fluorometholone acetate and epoxy analog is not more than 
0.5 per cent, fluorometholone acetate, delta 9( 11) is not more 
than 0.2 per cent, fluorometholone acetate, 7,9(11) diene is not 
more than 0.3 per cent. The area of any other secondary peak 
is not more than 0.1 per cent, and the sum of areas of all the 
secondary peaks is not more than 1.5 per cent calculated by 
area normalization.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of acetonitrile.

Reference solution (a). A 0.1 per cent w/v solution of 
fluorometholone. acetate.IPRS in acetonitrile. L

Reference solution (b). A 0.1 per cent w/v solution of 
fluorometholone IPRS in minimum quantity of methanol and 
dilute in acetonitrile and mix equal volume of the solution 
and the reference solution (a), dilute, with acetonitrile to a 
final concentration of about 0.003 per; cent w/v solution each 
lorfluorometholone IPRS andfluorometholone acetate IPRS.

Chromatographic system
- a stainless steel column 25 cm x 4.6. mm, packed with 

octadecylsilane bonded to porous silica (5.iim),
- mobile phase: a mixture of 60 volumes of a water and 40 

volumes of acetonitrile,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm, : 
-injection volume: 10 pl.

Inject reference solution (a) and (b). The'test is not valid 
unless the resolution between fluorometholone acetate and 
fluorometholone peaks is not less than 10.0 with reference 
solution (b), the column efficiency is not less than 10000
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I theoretical plates, the tailing factor is not more than 2.0, and 
= the relative standard deviation for replicate injections is not 

more than 2.0 per cent with reference solution (a).

: ftiject'reference solution (a) and the test'solution.

Calculate the content of C2 iI 13 j FO5.

Storage; Store protected from moisture.

Fluorouracil

FLUOROURACIL INJECTION

Mobile phase. A mixture of 70 volumes of ethyl acetate, 
15 volumes of methanol and 15 volumes of water.

Test sohition (a). Dissolve 0.1 g of the substance under 
examination in 10 ml of methanol (50 per cent).

Test solution (b). Dilute 5.0 ml of the test solution to 25.0 ml 
with methanol (50 per cent).

Reference solution (a). A 0.2 per cent w/v solution of 
fluorouracil IPRS in methanol (50per cent).

Reference solution (b). A 0.0025 per cent w/v solution of 
fluorouracil IPRS in methanol (50per cent).

GH3FN2O2 ••••’• Mol. Wt. 130.1

Fluorouracil is 5-fluoro-\H,3/-/-pyrimidine-2,4-dione.

Fluorouracil contains notjess than 98.0 per cent and not more 
than 101.0 per cent of C4H3FN2O2, calculated on the dried 
basis.

Category. Anticancer.

Description. A white or almost white, crystalline powder.

CAUTION - Great care should be taken to avoid inhaling 
particles of Fluorouracil and exposing the skin to it.

Identification
Test A may be omitted iftests B, C andD are carried out. Tests 
B, C and D may be omitted if test A is carried out.
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluorouracil 
IPRS or with the reference spectrum of fluorouracil.
B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in acetate buffer pH 4.7 shows an 
absorption maximum only at about 266 nm.
C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a). 
D. To 5 ml of a 1 per cent w/v solution add 1 ml of bromine 
water; the colour of bromine is discharged.

Tests
Appearance of solution. A1.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more intensely 
coloured than reference solution YS7 orBYS7 (2.4.1).
pH (2.4.24). 4.5 to 5.0, determined in a 1.0 per cent w/v solution. 
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. •

Reference solution (c). A 0.0025 per cent w/v solution of 
5-hydroxyuracil in methanol (50 per cent).

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (b). Spray the 
plate with a freshly prepared 0.5 per cent w/v solution offast 
blue B salt and then with 0.1 Msodium hydroxide. Any spot 
corresponding to 5-hydroxyuracil in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution 
(c). Ignore any secondary spot on or near the line of application.

Heavy metals (2.3.13). 1.0 g complies with the limit test .for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 1.0 g in a platinum crucible.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide in an oven at 
80° at a pressure of 1.5 to 2.5 kPa for 4 hours.

Assay. Weigh 0,2 g, dissolve in 80 ml of dimethylformamide 
with the aid of gentle heat and cool. Titrate with 0.1 ,M 
tetrabutylammonium hydroxide in methanol, using 0.25 ml of 
a 1 per cent w/v solution of thymol blue in dimethylformamide 
as indicator. Carry out a blank titration.

1 ml of 0.1 Mtetrabutylammonium hydroxide is equivalent to 
0.01301 gofC4H3FN2O2.

Storage. Store protected from light.

Fluorouracil Injection
Fluorouracil Injection is a sterile solution in Water for Injections 
of fluorouracil sodium, prepared by the interaction of 
Fluorouracil and Sodium Hydroxide.

Fluorouracil Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
fluorouracil, C4H3FN2O2.
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FLUOROURACIL INJECTION

Usual strengths. 25 mg per ml; 50 mg per ml.

Description. A colourless or almost colourless solution.

Identification

A, Acidify carefully a volume ofthe injection containing 0.1g 
of Fluorouracil with glacial acetic acid, stir, cool and filter. 
Wash the precipitate with 1 ml of water, and dry over 
phosphorus pentoxide at 80° at a pressure of 2 kPa for 4 hours. 
The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with fluorouracil 
IPRS or with the reference spectrum of fluorouracil.

B. When examined in the range 230nmto 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 
maximum only at about 266 nm.

C. To a volume ofthe injection containing 50 mg of Fluorouracil 
add 1 .ml of bromine water, the colour of bromine is discharged.

Tests

pH (2.4.24). 8.5 to 9.5.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 70 volumes of ethyl acetate,15 
volumes of methanol and 15 volumes of water.

Test solution. Dilute a suitable quantity of the injection with 
water to produce a solution containing the equivalent of 2 per 
cent w/v of Fluorouracil.

Reference solution (a). Dilute 1 volume of test solution to 400 
volumes with methanol (50per cent).

Reference solution (b). A 0.005 per cent w/v solution of 
5-hydroxyuracil in methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a). Spray with 
a freshly prepared solution containing 0.5 per cent w/v of fast 
blue B salt and then with 0.1 Msodium hydroxide. Any spot 
corresponding to 5-hydroxyuracil in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution 
(b). Ignore any secondary spot on or near the line of 
application.

Urea. Carry out the method described under Related 
substances applying separately to the plate 20 pl of the 
following solutions. For the test solution dilute a suitable 
quantity of the injection with water to produce a solution 

!P 2022

containing the equivalent of 0.5 per cent w/v of Fluorouracil 
The reference solution contains 0.02 per cent w/v of urecr^ 
water. After development, dry the; plate in air, spray with 
mixture of 1.0 volumes of a. 1 per cent w/v solution of 
4-dimethylaminobenzaldehyde in ethanol (95 per cent) and 
1 volume of hydrochloric acid and heat at 105° until maximum 
intensity of the spots is obtained; Any spot corresponding to 
urea in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with the reference solution.

Bacterial endotoxins (2.2.3). Not more than 0.33 Endotoxin 
Unit per mg of fluorouracil. .

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To a measured volume containing about 50 mg of 
Fluorouracil add 20 ml of 1Mhydrochloric acid and sufficient 
water to produce 250.0 ml. Dilute 5.0ml to 100.0ml with 0.1 M 
hydrochloric acid and measure the absorbance ofthe resulting 
solution at the maximum at about 266 nm (2.4.7). Calculate the 
content of C4H3FN2O2 taking 552 as- the specific absorbance 
at 266 nm.

Storage. Store protected from light in single dose containers 
at a temperature not exceeding 30°. The-injection should not 
be allowed to freeze....

Labelling: The label states (1) the strength in terms ofthe 
equivalent amount of Fluorouracil in a suitable dose-volume; 
(2) that, if separation has occurred, the injection should be 
heated to 60°, shaken vigorously and allowed to cool to body 
temperature prior to use. .

Fluoxetine Hydrochloride

C17H18F3NOJ1C1 Mol. Wt 345.8

Fluoxetine Hydrochloride is (AS'jW-methyl-S-phenyl- 
3-[4-trifluoromethyl)phenoxy]propylamine hydrochloride.

Fluoxetine Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of Ci7H18F3NO,HC1, calculated 
on the anhydrous basis.

Category. Antidepressant.
Description. A white or almost white, crystalline powder.
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FLUOXETINE HYDROCHLORIDEIP-2022

Identification

4 Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with, fluoxetine 
hydrochloride IPRS or with the reference spectrum fluoxetine 
hydrochloride.

g Itgivesthe reaction (A) of chlorides (2.3.1).

Tests
Appearance of solution. Dissolve 2.0 g in a mixture of 15 
volumes of water and 85 volumes of methanol arid dilute to 
100 ml with the same solvent mixture (solution A). Solution A 
is clear (2.4.1) and colourless (2.4.1).

pH (2.4.24). 4.5 to 6.5. determined in a solution of 0.2 g in 
sufficient carbon dioxide-free water to produce 20 ml.

Optical rotation (2.4.22). -0.05° to +0.05°, determined in 
solution A.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution (a). Dissolve 0.055 g of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobilephase.

Test solution (b). Dilute 2.0 ml of test solution (a) to 10.0 ml 
with the mobile phase.

Reference solution. Dissolve 0.022 g of fluoxetine 
hydrochloride IPRS in 10.0 ml of 0.5 Msulphuric acid. Heat 
at about 85° for 3 hours. Allow to cool. The resulting solution 
contains mainly of (17?5)-3-(methylamino)-1-phenylpropan- 
Lol (fluoxetine impurity A) and some 4-trifluoromethylphenol. 
To 0.4 ml ofthe solution add 28 mg offluoxetine hydrochloride 
IPRS, about I xxigofN-methyl-3-phenylpropdn-I-amineIPRS 
{fluoxetine impurity B IPRS) and about 1 mg of (3RS)-N- 
methyl-3-phenyl-3-[3-(trifluoromethyl) phenoxy]propan-1 - 
amineIPRS (fluoxetine impurity CIPRS) and dilute to 25.0 ml 
with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 nun, packed with 

octylsilane bonded to porous silica (5 pm),
-- mobile phase: a mixture of 8 volumes of methanol, 30 

volumes of tetrahydrofuran and 62 volumes of a solution 
of triethylamine prepared by adding 980 ml of water to 
10 ml of triethylamine, mixing and adjusted to pH 6.0 
with orthophosphoric acid and diluting to 1000 ml with 

• water, . ,
~ flow rate: 1 ml per minute, ;
~ spectrophotometer set at 215 nm,
~ injection volume: 10 pl.

^ject the reference solution. The relative retention time with 
respect to fluoxetine for fluoxetine impurity A is about 0.24, for 

fluoxetine impurity B is about 0.27 and for fluoxetine impurity 
Cis about 0.94.

The test is not valid unless the retention time of the peak due 
to fluoxetine is 10-18 minutes; the retention time ofthe peak 
due to 4-trifluoromethylphenol is not greater than 3 5 minutes 
(if no peak due to 4-trifluoromethylphenol is seen in the 
chromatogram, inject a 0.02 per cent solution of 4-trifluoro­
methylphenol in the mobile phase); the peak to valley ratio for 
fluoxetine impurity C is not less than 11. If the ratio is less than 
11, reduce the volume of methanol and increase the volume of 
the solution of triethylamine in the mobile phase.

Inject test solution (a) and (b). Continue the chromatography 
for 3 times the retention time of fluoxetine. In the chromatogram 
obtained with test solution (b), the area of any peak due to 
fluoxetine impurity C is not greater than 0.0015 times the area 
ofthe principal peak in the chromatogram obtained with test 
solution (b) (0.15 per cent).

In the chromatogram obtained with test solution (a) the areas 
of any peaks due to fluoxetine impurity A and fluoxetine 
impurity B are not greater than 0.0125 times the area of the 
principal peak in the chromatogram obtained with test solution 
(b) (0.25.per cent); none ofthe peaks other than the principal 
peak and the peaks due to fluoxetine impurity A and fluoxetine 
impurity B, has an area greater than 0.005 times the area of the 
principal peak in the chromatogram obtained with test solution 
(b) (0.1 per cent);the sum of the areas of all the peaks, other 
than the principal peak, is not greater than 0.025 times the area 
of the principal peak obtained with test solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0.0025 times that 
ofthe principal peak in the chromatogram obtained with test 
solution (b) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 1.0 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh 0.055 g ofthe substance under 
examination, dissolve in the mobile phase and add sufficient 
mobile phase to produce 50.0 ml. Dilute 10.0 ml ofthe solution 
to 100.0 ml with the mobile phase.

Reference solution. Weigh 0.055 g offluoxetine hydrochloride 
IPRS in the mobile phase and dilute to 50.0 ml with the mobile 
phase. Dilute 10.0 ml ofthe solution to 100.0 ml with the mobile 
phase.

Use the chromatographic system described under test for 
Related substances and set the spectrophotometer at 227 nm. 

Adjust the sensitivity of the system so that the height of the 
principal peak in the chromatogram obtained with the reference 
solution is at least 50 per cent of the full scale of the recorder.
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Adjust the volumes of methanol and the solution of 
triethylamine in the mobile phase so that the retention time of 
fluoxetine is between 10 minutes and 18 minutes.

The assay is not valid unless the symmetry factor calculated 
at 10 per cent ofthe height of the peak due to fluoxetine is at 
most 2.0.

Inject the reference solution and the test solution.

Calculate the content of C17HlgF3NO,HCL

Fluoxetine Capsules
Fluoxetine Hydrochloride Capsules

Fluoxetine Capsules contain not less than 90.0 per. cent and 
not more than 110.0 per cent of the stated amount of fluoxetine, 
C]7H18F3NO.

Usual strengths. 10mg;20mg.

Identification

A. Shake a quantity ofthe contents ofthe capsules containing 
10 mg of fluoxetine with 10 ml of methanol, centrifuge for 10 
minutes and filter. Evaporate the filtrate to dryness with the 
aid of a current of air and mild heat. The residue complies with 
the following test.

Determine by infrared absorption spectrophotometry (2,4.6). 
Compare the spectrum with that obtained with fluoxetine 
hydrochloride IPRS or with the reference spectrum of 
fluoxetine hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to. the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1M hydrochloric'acid, 
Speed and timh. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Diethylamine phosphate suspension. To 250 ml of acetonitrile, 
add 1.0 ml of diethylamine, mix, and adjusted to pH 3.5 with 
orthophosphoric acid.

NOTE — Keep the suspension well-mixed.

Test solution. To 5:0 ml ofthe filtrate obtained as given above, 
add 2.0 ml ofthe diethylamine phosphate suspension and mix 
well.' ■ '
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Reference solution. Dissolve 0.022 g of fluoxetine 
hydrochloride IPRS in sufficient 0.1 M hydrochloric acid\Q 
produce 100.0 ml and mix. Dilute 10.0 ml of the solution to 
100.0 ml with 0.1 M hydrochloric acid. To 5.0 ml ofthe resulting 
solution, add 2.0 ml ofthe diethylamine phosphate suspension 
and mix well.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

particles of silica the surface of which has been modified 
with chemically-bonded cyano groups (5 pm),

- mobile phase: a mixture of .0.4 volume of diethylamine 
40 volumes of acetonitrile, and 60 volumes of water 
adjusted to pH 3.5 with orthophosphoric acid,

- flow rate: 2 ml per minute,
- spectrophotometer set' at 226 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Q. Not less than 70 per cent of the stated amount of 
C17Hi8F3NO.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh a quantity of the contents of the capsules 
containing 20 mg of fluoxetine, disperse in 10.0 ml ofthe mobile 
phase, mix and centrifuge.

Reference solution. A solution of fluoxetine hydrochloride 
IPRS equivalent to 0.00 Iper cent w/v of fluoxetine in the mobile 
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

particles of silica the surface of which has been modified 
with chemically-bonded cyano groups (5 pm),

- mobile phase: a mixture of 35 volumes of acetonitrile 
and 65 volumes of a solution of triethylamine, prepared 
by adding 10 ml of triethylamine to 980 ml of water, 
mixing, adjusted to pH 6.0 with orthophosphoric acid 
(about 4.5 ml) and diluting to lOOOmlwith water,

- flow rate: 1 mlperminute, 
spectrophotometer set at 215 nm, 

- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1100 theoretical plates and 
the tailing factor is not more than 2.0.
Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, ttie area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (0.5 per cent)
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and the sum of areas of all secondary peaks is not more, than 
twice the area ofthe peak in the chromatogram obtained with 
the reference solution (1.0 percent). Ignore any peaks with an 
area 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution ( 0.05 per cent).
Other tests. Comply with the tests stated under Capsules.

Assay- Determine by liquid chromatography (2.4.14)..

fat solution. Weigh a quantity of the.contents ofthe capsules 
containing about 20 mg of fluoxetine, disperse in 200.0 mlof 
the mobile phase, mix and filter.

Reference solution. A 0.011 per cent w/v solution of fluoxetine 
hydrochloride IPRS in the mobile phase.

Chromatographic-system
- a stainless steel column 7.5 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), . <
- - mobile phase: a mixture of 33 volumes of a solution 

containing 0.3 per cent w/v of glacial acetic acid and 
0.64 per cent w/v of sodium pentanesulphonate, adjusted 
to pH 5.0 with 5 Msodium hydroxide, and 67 volumes 
of methanol,

- - flow rate: 1 ml per minute,
- spectrophotometer set at'227 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is. not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci7Hi8F3NO in the capsules.

Storage. Store protected from moisture;

Labelling. The label states the strength in terms of the 
equivalent amount of fluoxetine. <.

Fluoxetine Oral Solution
Fluoxetine Oral Liquid; Fluoxetine Hydrochloride Oral 
Solution

Fluoxetine Oral Solution is a solution of Fluoxetine 
Hydrochloride in a suitable aqueous vehicle. It may contain 
one or more preservatives.

Fluoxetine Oral Solution contains not less than 90.0 per cent 
flnd not more than 110,0 per cent of the stated amount of 
fluoxetine, Ci7H18F3NO. ; ; .
Usual strength. 20 mgper 5 ml.

Identification
Transfer a volume of the oral solution containing about 20 mg 
°f fluoxetine, to a separating funnel, add 5 ml of water and 

0.5 ml of / Msodium hydroxide; extract with 5 ml of chloroform 
and discard the aqueous layer. Evaporate the chloroform layer 
to dryness. The residue dissolved in 0.4 ml of chloroform 
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluoxetine 
hydrochloride IPRS treated in the same manner.

Tests

pH (2.4.24). 2.5 to 4.5.

Related substances. Determine by liquid chromatography 
(2.4.14).
Ion pair solution. Dissolve about 4.3 g of sodium 
i-octanesulphonate and .13.8 g of monobasic sodium 
phosphate in 1000 ml of water, and adjusted to pH 3.0 with 
orthophosphoric acid.

Solvent mixture. 60 volumes of ion pair solution, 30 volumes 
of methanol and 10 volumes of acetonitrile.

Test solution (a) Weigh a quantity of the oral solution 
containing 19 mg of fluoxetine, and dilute to 10.0 ml with the 
solvent mixture.

Test solution (b). Dilute 1.0 ml of test solution (a)to 25.0 ml 
with the solvent mixture.

Reference solution. A 0.2 per cent w/v solution offluoxetine 
hydrochloride IPRS in 1 Msulphuric acid. Heat this solution 
at 85° for 1 hour. To 1.0 ml of the Solution add about 10 mg 
fluoxetine hydrochloride IPRS, dissolve in the solvent mixture 
anddiluteto lOO.Omlwiththesolventmixture.

Chromafographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 to 10 pm),
- mobile phase : A. a mixture of 53 volumes of ion-pair 

solution, 26 volumes of methanol and 21 volumes of 
acetonitrile,

B. a mixture of 43 volumes of ion-pair 
solution, 35 volumes of acetonitrile and 22 volumes of 
methanol,

- a gradient programme using the conditions given below,
- flow rate: 1 mlperminute,
- spectrophotometer set at 215 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 ; ■ 0
. 13. . - HX) . o . . ’

■ 15. 0 100
29 0 100
30 100 0

2395

https://nhathuocngocanh.com/



FLUOXETINE ORAL SOLUTION i?2022

Inject the reference solution. The retention time of any 
secondary peak is not more than 13 minutes.

Inject test solution (a) and (b). In the chromatogram obtained 
with test solution (a), the area of any secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained with test solution (b) (0.4.per cent) 
and the sum of the areas of the peaks, other than the principal 
peak, is not more than 0.2 times the area of the principal peak 
in the chromatogram obtained with test solution (b) (0.8 per 
cent).

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution.. Weigh a quantity ofthe oral solution containing 
4.0 mg of fluoxetine and dilute to 100.0 ml with the mobile 
phase.

Reference solution. A 0.0045 per cent w/v solution of 
fluoxetine hydrochloride IPRS in the mobile phase.1 ’

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica 
(10 pm),

- mobile phase: a mixture of equal volumes of a buffer 
solution prepared by adding 10 ml of triethylamine to 
980 ml with water and adjusted to pH 6.0, and 
acetonitrile, .

- flow rate 1ml per minute,
- spectrophotometer set at 215 nm,
- injection volume:20 ul.

Inject the reference solution. The tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Determine the weight per ml (2.4.29) of the oral solution and 
calculate the content of Ci7H18F3NO, weight in volume.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the 
equivalent amount of fluoxetine.

Fluoxetine Tablets
Fluoxetine Hydrochloride Tablets

Fluoxetine Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of fluoxetine, 
C17H18F3NO.

Usual strengths. 10 mg; 20 mg.

Identification

A. Shake a quantity of the, contents of the tablets contains 
10 mg of fluoxetine with 10 ml of methanol, centrifuge for jq 
minutes and filter. Evaporate the filtrate to dryness with foe 
aid of a current of air and mild heat. The residue complies with 
the following test.

Determine by infrared absorption spectrophotometry (2.4 
Compare the spectrum with that obtained with fluoxetine 
hydrochloride IPRS or with the reference spectrum of 
fluoxetine hydrochloride.

EL In the Assay, the principal peak in. the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle), .
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14).

'Diethylamine phosphate suspension. To 250 ml of acetonitrile 
add 1.0 ml of diethylamine, mix, and adjusted to pH 3.5 with 
orthophosphoric acid.

NOTE—Keep the suspension well-mixed.

Test solution. To 5.0 ml ofthe filtrate obtained as given above, 
add 2.0 ml of the diethylamine phosphate suspension and mix 
well.

Reference solution. Dissolve 0.022 g of fluoxetine 
hydrochloride IPRS in sufficient 0.1 Mhydrochloric acid to 
produce 100.0 ml and mix. Dilute 10.0 ml of the solution to 
100.0 ml with 0.1 Mhydrochloric acid. To 5.0 ml ofthe resulting 
solution, add 2.0 ml ofthe diethylamine phosphate suspension 
and mix well.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

particles of silica the surface of which has been modified 
with chemically-bonded cyano groups (5 pm),

- mobile phase: a mixture of 0.4 volume of diethylamine, 
40 volumes of acetonitrile and 60 volumes of water, 
adjusted to pH 3i5 with orthophosphoric acid,

~ flow rate: 2 ml per minute,
- spectrophotometer set at 226 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. ■.
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Inject the reference solution and the test solution.

q Mot less than 70 per cent of the stated amount of 
CnH18F3N0‘

Related substances. Determine by liquid chromatography 
(2.4.14)-
Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 20 mg of fluoxetine, disperse 
in 10.0 nd of the mobile phase, mix and centrifuge.

Reference solution. A solution of fluoxetine hydrochloride 
IPRS containing the equivalent of 0.001 per cent w/v of . 
fluoxetine in the mobile phase.

Chromatographic system
_ a stainless steel column 25 cm x 4.6 mm, packed with 

particles of silica the surface of which has been modified 
with chemically-bonded cyano groups (5 pm),

- mobile phase: a mixture of 35 volumes of acetonitrile 
and 65 volumes of a solution of triethylamine, prepared 
by adding to 10 ml of triethylamine 980 ml of water, 
mixing, adjusted to pH 6.0 with orthophosphoric acid 
(about4.5 ml) and dilutingto 1000 ml with water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1100 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test'solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent) and the sum of areas of all secondary peaks is not more 
than twice the area of the peak in the chromatogram obtained 
with the reference solution (1.0 per cent). Ignore any peaks 
with an area 0.1 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.05 per 
cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20.tablets. Disperse a quantity 
of the powder containing 20 mg of fluoxetine, disperse in 
200.0 ml of the mobile phase, mix and filter.

Reference solution. A 0.011 per cent w/v solution oifluoxetine 
hydrochloride IPRS in the mobile phase

Chromatographic system
~ a stainless steel column 25 cm x 4.0 mm, packed with 

octylsilane bonded to porous silica (5 pm),
~ mobile phase: a mixture of 33 volumes of a solution 

containing 0.3 per cent w/v of glacial acetic acid and

0.64 per cent w/v ofsodium pentanesulphonate, adjusted 
to pH 5.0 with 5 M sodium hydroxide, and 67 volumes 
of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 227 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C17H18F3NO in the tablets.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of fluoxetine.

Flupentixol Decanoate

?
N___

8.

CjsH^NjCbS Mol. Wt 588.8

Flupentixol Decanoate is (Z)-2-{4-[3-(2-Trifluoromethyl 
thioxanthen-9-ylidene)propyl]piperazin-l -yl}ethyl decanoate

Flupentixol Decanoate contains not less than 98.0 per cent 
and not more than 101.0 per cent of C^H^F^aChS, calculated 
on the dried basis.

Category. Antipsychotic (Neuroleptic).

Description. A yellow, viscous oil.

Identification

A. When examined in the range 210 nmto 350 nm (2.4.7), a 
0.0015 per cent w/v solution in ethanol (95 per cent) exhibits 
two maxima at 230 nm and 264 nm and the absorbances at the 
maxima are about 0.85 and about 0.35 respectively.

B. Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
flupentixol decanoate IPRS or with the reference spectrum of 
flupentixol decanoate.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).
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NOTE — Protect the solutions from light.

Test solution. Dissolve 0.25 g of the substance under 
examination in 100.0 ml of acetonitrile.

Reference solution (a). A 0.000625 per cent w/v solution of 
cis-flupentixol IPRS in acetonitrile.

Reference solution (b). A 0.000625 per cent w/v solution of 
2-trifluoromethylthioxanthone IPRS in acetonitrile.

Reference solution (c). A0.0025 per cent w/v solution of trans- 
flupentixol decanoate dihydrochloride IPRS in acetonitrile.

Reference solution (d). A solution containing 0.25 per cent 
w/v of the substance under examination and 0.000625 per cent 
w/v each of cis-flupentixol IPRS and 2-trifluoromethyl- 
thioxanthone IPRS and 0.0025 per cent w/v of trans-flupentixol 
decanoate dihydrochloride IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 |im),
- column temperature: 40°,
- mobile phase: a mixture of 0.1 volume of 

orthophosphoric acid, 25 volumes of a 20 mM solution 
of dioctyl sodium sulphosuccinate prepared by 
dissolving 8.89 g of dioctyl sodium sulphosuccinate in 
500 ml of water, stirring for 6 to 8 hours and diluting to 
1000 ml with water and 75 volumes of ethanol (95 per 
cent),

- flow rate: 1 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl.

The .substances are eluted in .the. following order: 
2-trifluoromethylthioxanthone, c£$-flupentixol (flee alcohol), 
flupentixol decanoate and Zraws'-flupentixol decanoate.

Inject reference solution (d). The test is not valid unless the 
peaks due to 2-trifluoromethylthioxanthone, cfl-flupentixol, 
flupentixol decanoate and zram-flupentixol decanoate are 
clearly separated.

Inject reference solution (a), (b), (c) and the test solution. Run 
the chromatogram 1.5 times the retention time ofthe principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak coiresponding to cz.s'-flupentixpl is not 
more than the area ofthe principal peak in the chromatogram 
obtained with reference solution.(a) (0.25 percent). The area of 
any peak corresponding to 2-trifluoromethyl-thioxanthone is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(0.25 per cent). The area of any peak corresponding to 
ZraHs-flupentixol decanoate dihydrochloride is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, MethodB (20 ppm). ■
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Sulphated ash (2.3.18). Not more than 0.1 per cent. .

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
onl .0 g by drying at 60° at a pressure of 0.7 kPa for 3 hours

Assay. Dissolve 0.2 g in 50 ml of anhydrous acetic acid^ 
determining the end point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02944 g Of 
C33H43F3N2O2S. ■

Storage. Store protected from light and at a temperature below 
-15°.

Flupentixol Injection
Flupentixol Decanoate Injection

Flupentixol Injection is a sterile solution of Flupentixol 
Decanoate in a suitable vegetable oil.

Flupentexol Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of flupentixol 
decanoate, C33H43F3N2O2S.

Usual strength. 20 mgperml.

Identification

Determine by thin-layer chromatography (2.4,17), coating the 
plate with silica gel F254.

Mobile phase. A mixture of 3 volumes of diethylamine and 
90 volumes of cyclohexane.

Test solution. Dilute the injection to obtain a solution 
containing 0.4 per cent w/v of Flupentixol Decanoate with 
ethanol (95 per cent).- .

Reference solution. A 0.4 per cent w/v solution offlupentixol 
decanoate dihydrochloride IPRS in ethanol (95 per cent).

Apply to the plate 5 pl of each solution. After removal of the 
plate, allow it to dry in air, spray with a 1.0 per cent w/v solution 
of sodium molybdate in sulphuric acid, heat at 110° for 
20 minutes and examine in daylight. The principal spot in the 
chromatogram obtained, with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE —. Store protected from light. .. /
Test, solution: Dilute the; injection to obtain a solution 
containing 0.2 per cent w/v of Flupentixol Decanoate in 
acetonitrile. 1 ' ■ ■ '
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Reference solution (a). A 0.006 per cent w/v solution of cis- 
flupentixol IPRS in acetonitrile.

Reference solution (b). A 0.001 per cent w/v solution of 
?_ trifluoromethylthioxanthone IPRS in acetonitrile.

Reference solution (c). A 0.002 per cent w/v solution of trans- 
flupentixol decanoate IPRS in acetonitrile.

Reference solution (d). A solution containing 0.006 per cent 
w/v of cis-flupentixol IPRS and 0.001 per cent w/v each of 
xtrifluoromethylthioxanthone IPRS and trans-flupentixol 
decanoate IPRS in the test solution.

Chromatographic system
_ a stainless steel column 25 cm x 4.6 mm, packed with 

octadecysilane bonded to porous silica (5 pm),
_ column temperature: 40°,
- mobile phase: a mixture of 0.1 volume of 

orthophosphoric acid, 25 volumes of a 20 mM solution 
of dioctyl sodium sulphosuccinate prepared by 
dissolving 8.89 g of dioctyl sodium sulphosuccinate in 
500 ml of water, stirring for 6 to 8 hours and diluting to 
1000 ml with water and 75 volumes of ethanol 
(95 per cent),

- flow rate: 1 mlperminute,
- spectrophotometer set at 270 nm,
- injectionvolume:20pl.

The substances are eluted in the following order: 
2-trifluoromethylthioxanthone, cis-flupentixol (free alcohol), 
flupentixol decanoate and /ra«s-flupentixol decanoate.

Inject reference solution (d). The test is not valid unless the 
chromatogram shows clearly separated peaks.

Inject reference solution (a), (b), (c) and the test solution. Run 
the chromatogram 1.5 times theretention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to cw-flupentixol is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (3.0 per cent), the area of 
any peak corresponding to 2- trifluoro-methylthioxanthone is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent) and the area of any peak corresponding to trans- 
flupentixol decanoate is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (1.0 per cent).

Other tests. Comply with the tests stated under Parenteral 
preparations (Injections).
Assay. Determine by liquid chromatography (2.4.14).

Rote — Protect the solutions from light.
test solution. Dilute a volume of the injection to obtain a 
solution containing 0.2 per cent w/v ofFlupentixol Decanoate 

acetonitrile.

Reference solution. A 0.22 per cent w/v solution offlupentixol 
decanoate dihydrochloride IPRS in acetonitrile.

Use chromatographic system as described under Related 
substances.

Inject the reference solution and the test solution.

Calculate the content ofC33H43F3N2O2S in the injection.

1 mg of flupentixol decanoate dihydrochloride is equivalent 
to 0.8897 mg of flupentixol decanoate.

Storage. Store protected from light.

Labelling. The label states that the injection is for intramuscular 
use.

Fluphenazine Decanoate
Fhiphenazine Decanoate Ester

C32H44F3N3O2S Mol. Wt. 591.8

Fluphenazine Decanoate is 2-{4-[3-(2-trifluoro-methyl- 
phenothiazin-10-yl)propyl]piperazin-1 -yl Jethyl decanoate.

Fluphenazine Decanoate contains not less than 98.5 per cent 
and not more than 101.5 per cent of C32H44F3N3O2S, calculated 
on the dried basis.

Category. Antipsychotic.

Description. Apale yellow, viscous liquid or yellow, crystalline, 
oily solid. ;

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluphenazine 
decanoate IPRS or with the reference spectrum of 
fluphenazine decanoate.

B. When examined in the range,23,0 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in eZ&artoZ shows an. absorption 
maximum at about 261 nm and a less well-defined maximum at 
about 310 nm; absorbance at about 261 nm, about 0.60.

C. Determine in subdued light by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254. Impregnate 
the dry plate by placing it in a tank containing a 5 per cent 
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v/v solution of n-tetradecane in n-hexane, allowing the 
impregnating solvent to ascend to the top and allowing to 
dry.

Mobile phase. Methanol (90 per cent).

Test solution. Dissolve 0.2 g of the substance under 
examination in 10 ml of ethanol (95 per cent).

Reference solution. A 2.0 per cent w/v solution of 
fluphenazine decanoate IPRS in ethanol (95 per cent).

Apply to the plate 1 pl of each solution. After development,, 
dry the plate dry in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

D. Dissolve 5 mg in 2 ml of sulphuric acid and allow to stand 
for 5 minutes; a reddish-brown colour is produced.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Carry out the test protected from light and prepare 
the solutions immediately before use.

Test solution. Dissolve 10 mg of the substance under 
examination in acetonitrile and dilute to 50.0 ml with 
acetonitrile.

Reference solution (a). A solution containing 0.01 per cent 
w/v each offluphenazine impurity D IPRS and fluphenazine 
impurity C IPRS in' acetonitrile.'

Reference solution (b). Dilute 5.0 ml of the test solution to 
100.0 ml with a mixture of 5 volumes of mobile phase A and 
95 volumes of mobile phase B. Dilute 1.0 ml ofthe solution to 
10.0 ml with the same solvent mixture.

Reference solution (c). Asolution containing 0.00024 per cent 
w/v of fluphenazine dihydrochloride. IPRS and 0.0001 per 
cent w/v of fluphenazine sulphoxide IPRS in a mixture, of 
5 volumes of water and 95 volumes of acetonitrile.

Chromatographic system
— a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane, bonded to porous silica (5 pm), :
- mobile phase: A. a 1.0 per cent w/v solution of 

ammonium carbonate, adjusted to pH 7.5 with dilute 
hydrochloric acid,

B. amixtureof7.5 volumes of mobile phase 
A, 45 volumes of acetonitrile and 45 volumes of 
methanol, * '

- a gradient programme using the conditions given below, 
flow rate: 1 ml per minute, .... .

= - spectrophotometer set at 260 nm,
- injection volume: 10 pl. .

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 20 80
7 20 80
17 0 100
80 0 100
82 20 80

Name Relative
retention time

Fluphenazine impurity A1 0.13
Fluphenazine impurity B2 0.33
Fluphenazine impurity C3 0.76
Fluphenazine impurity D4 0.82
Fluphenazine decanoate (Retention time:
about 34 minutes) 1.0

’fluphenazine S-oxide,
2fluphenazine,
3fluphenazine enantate,

4fluphenazine octanoate.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to fluphenazine impurity C 
and fluphenazine impurity D is not less than 6.0.

Inject reference splution (b), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to fluphenazine impurity A is not more 
than the area ofthe corresponding peak in the chromatogram 
obtained with reference solution (c) (0.5 percent) and the area 
of peak corresponding to fluphenazine impurity B is not more 
than the area of the corresponding peak in the chromatogram 
obtained with reference solution (c). (1.0 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0,5 per cent) and the. sum of areas of all the 
secondary peaks is,.not more than. 4 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (2.0 per cent). Ignore any peak with an area less 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18)i Not more than 0.2 percent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1:0 g by drying in ah oven at 60° at a pressure not exceeding 
0.7 kPa for 3 hours.
Assay. Weigh 0.6 g arid dissolve in 50 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 Mperchloric acid, using crystal 
violet solution as indicator. Carry out a blank titration.
1 ml of 0.1 M perchloric acid is equivalent to 0.02959 g of 
C32H44F3N3O2S.
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Storage- Store protected from light.

fluphenazine Decanoate Injection
fluphenazine Decanoate Injection is a sterile solution of 
Fluphenazine Decanoate in Sesame Oil.

Fluphenazine Decanoate Injection contains not less than 90.0 
per cent and not more than 110.0 per cent ofthe stated amount 
of fluphenazine decanoate, C22H .•.,F2NT)2S.

Usual strengths. 25 mg per ml; 100 mg per ml.

Identification

^.Determine in subdued light by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. Chloroform for the first development and 
methanol (90 per cent) for the second development.

Test solution. Dilute a suitable volume, of the injection with 
ethanol (95per cent) to produce a solution containing 2.5 mg 
ofFlufenazine Decanoate per ml.

Reference solution. A 0.25 per cent w/v solution of 
fluphenazine decanoate IPRS in ethanol (95 per cent).

Apply to the bottom right-hand comer of the plate 10 pl of the 
test solution. After development, dry the plate in air, turn the 
plate through 90° in a clockwise direction, impregnate the 
coating with a 5 per cent v/v solution of n-tetradecane in h- 
hexane and allow it to dry in air. Apply to the bottom right­
hand comer of the plate, to the right of the solvent front of the 
first development, 1.0 pl.of the reference solution. After the 
second development, dry the plate in air and examine under 
ultraviolet light at .254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

B. Shake a volume,of the injection containing 5 mg of 
Fluphenazine Decanoate with 1 ml of a 1 per cent w/v solution 
of sucrose in hydrochloric acid and allow to stand for 
5 minutes; a red colour is produced in the. acid layer.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). '

ROTE—Protect the solutions from light.

Test solution. Dilute a volume ofthe injection containing about 
0-5 g Fluphenazine Decanoate in sufficient chloroform and 
dilute to 100.0 ml with chloroform. Dilute 1.0 ml ofthe solution 
t0 25.0 ml with acetonitrile.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with acetonitrile.

Reference solution (b). Add 0.05 ml of 10 Msodium hydroxide 
to 2 ml of the test solution and allow to stand for 48 hours 
before use (generates fluphenazine impurity).

Reference solution (c). Add 0.05 ml of hydrogen peroxide 
solution (200 volumes) to 5 mg offluphenazine decanoate 
IPRS, allow to stand for 10 minutes, add sufficient chloroform 
to produce 1 ml, mix and dilute to 100 ml with acetonitrile 
(generates mono- and di-A-oxide impurities).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (Such as Hypersil ODS),

- mobile phase: add 45 0 ml of acetonitrile to a mixture of 
75 volumes of a 1.0 per cent w/v solution of ammonium 
carbonate and 450 volumes of methanol, adjusted to 
pH 7.5 with 1 Macetic acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to mono- N- oxide and di-A-r 
oxide is not less than 2.0.

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to fluphenazine impurity in the 
chromatogram obtained with reference solution (b) is not more 
than 4 times the area of the peak in the chromatogram obtained 
with reference solution (a) (4.0 per cent), the area of any other 
secondary peak is not more than the area ofthe principalpeak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
excluding the peak of fluphenazine impurity is not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (2.0 per cent). Ignore any 
peak with a relative retention time with reference, to fluphenazine 
decanoate of 0.2 or less. .

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections). . '

Assay. Carry out the following procedure protectedfrom light..

Measure a volume of the injection containing 0.25 g of 
Fluphenazine Decanoate and dilute with 75 ml of anhydrous, 
glacial acetic acid. Titrate with 0.1 Mperchloric acid, using 
crystal violet solution, as indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02959 g of 
C32H44F3N3O2S.

Storage. Store protected from light.

Labelling. The label states that the injection is for intramuscular 
injection only.
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Fluphenazine Hydrochloride
Fluphenazine Dihydrochloride

C22H26F3N3OS^HC1 Mol. Wt. 510.5

Fluphenazine Hydrochloride is 2-{4-[3-(2-trifluoro- 
methylphenothiazin-10-yl)propyl]piperazin-1 -yl} ethanol 
dihydrochloride.

Fluphenazine Hydrochloride contains not less than 98.5 per 
cent and not more than 101.0 per cent w/v of 
C22H26F3N3OS,2HC1, calculated on the dried basis.

Category. Antipsychotic.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests B, C, D and E are carried out. Tests 
B, C and D may be omitted if tests A and E are carried out.

A. Dissolve 0.1 g in 10 ml of water, make alkaline with 1 M 
sodium hydroxide, extract with 5 ml of chloroform, .filter 
through anhydrous sodium sulphate and evaporate the 
solvent in a current of nitrogen. The oily residue complies 
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluphenazine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of fluphenazine.

B. When examined in the range-230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maximum at about 258 nm and a less well-defined maximum at 
about 310 nm; absorbance at about 258 nm, between 0.63 and 
0.70. ■

C. Determine in subdued light by thin-layer chromatography 
(2.4.17), coating the plate with kieselguhr G. Impregnate the 
dry plate by placing in a tank containing a shallow layer of a 
mixture of 36 volumes bf acetone, 3 volumes offormamide 
and 1 volume of 2-phenoxyethanol. Allow the impregnating 
solvent to ascend to the top, remove the plate from the tank 
and use it immediately.

Mobile phase. A mixture of 100 volumes of light petroleum 
(40° to 60°) saturated with 2-phenoxyethanol and 2 volumes 
of diethylamine.

Test solution. Dissolve 0.2 g of the substance 
examination in 100 ml of methanol. under

Reference solution. A 0.2 per cent w/v solution 
fluphenazine hydrochloride IPRS in methanol.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air, examine under ultraviolet light at 365 nm 
and observe the fluorescence produced after about 2 minute' 
Heat the plate at 120° for 20 minutes, cool, spray with ethanolic 
sulphuric acid (20 per cent) and observe the colour produced 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution.

D. Mix about 5 mg with 45 mg of heavy magnesium oxide and 
ignite in a crucible until an almost white residue is obtained 
(usually less than 5 minutes). Allow to cool, add 1 ml of water 
0.05 ml of dilute phenolphthalein solution and about 1 ml of 
2 M hydrochloric acid to render the solution colourless and 
filter. To a freshly prepared mixture of 0.1 ml of alizarin redS 
solution and 0.1 ml oi zirconyl nitrate solution, add 1 ml of 
the filtrate. Mix, allow to stand for 5 minutes and examine the 
colour of the solution as well as of a blank prepared in the 
same manner. The colour of the test solution is yellow and 
that of the blank is red.

E. It gives the reactions of chlorides (2.3.1).

Tests
pH (2.4.24). 1.9 to 2:3, determined in a 5.0 per cent w/v solution 
in carbon dioxide-free water.
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Carry out the test protectedfrom light and prepare 
the solutions immediately before use.
Solvent mixture. 4 volumes of acetic acid and 996 volumes of 
a 0.43 per cent w/v solution of sodium octanesulphonate.
Test solution. Dissolve 25 mg of the substance under 
examination in mobilephase Aand dilute to 50.0 ml with mobile 
phase A.
Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A.
Reference solution (b). Dilute 5.0 ml ofthe solution to 25.0 ml 
with mobile phase A.
Reference solution (c). A 0.0001 per cent w/v solution oi 
fluphenazine impurity A IPRS in mobile phase A.

Chromatographic system
- a stainless steel column 15 cm x 4.6 nun, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 ftm),

- mobile phase: A. a mixture of 2 volumes of acetic act , 
150 volumes of methanol, 400 volumes of acetonitd e 

and 450 volumes of solvent mixture,,
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B.-methanol,
a gradient programme using the conditions given below, 
flow rate: 1 ml per minute,
spectrophotometer set at 260 nm and 274 nm, 
injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0

15 100 0
35 30 70
50 30 70
55 100 0

^fluphenazine sulphoxide,
:fluphenazine S, S-dioxide,
52-[4-[3-[2’,8-bis(trifluoromethyl)-10J/-3,1O’-biphenothiazin-I0- 
yl]propyl]piperazin-l-yl]ethanol,
'i 0,10 ’-[piperazine-1,4-diyIbis(propane-3, l-diyl)]bis[2- 
(trifluoromethyl)-10/Z-phenothiazine]...

Name
re

Relative
“tention time

Correction 
factor

Fluphenazine impurity A1 0.2 —

Fluphenazine impurity B2 0.3 0.3
Fluphenazine (Retention time: 
about 19 minutes) 1.0
Fluphenazine impurity C3 2.2 0.6
Fluphenazine impurity D4 2.3 0.6

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
tailing factor is not more than 2.0.

Inject reference solution (b), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to fluphenazine impurity A at 274 nm is 
not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (c) (0.2 per 
cent). The area of peak corresponding to fluphenazine impurity 
B at 274 nm is not more than the area of the principal peak in 
the chromatogram, obtained with reference solution (b) 
(0.2 per cent). The area of peak corresponding to fluphenazine 
impurities C and D at 260 nm is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent), the area of any other secondary 
peak at 260 nm is. not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of areas of all the 
secondary peaks other than fluphenazine impurities A and B 
at 260 nm and fluphenazine impurities A and B at 274 nm is not 
m°re than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak at 260 nm with an area less than 

0.25 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Weigh 0.25 g and dissolve in a mixture of 10 ml of 
anhydrous  formic acid and 40 ml of acetic anhydride. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02552 g of 
C22H26F3N3OS^HC1.

Storage. Store protected from light.

Fluphenazine Hydrochloride Injection
Fluphenazine Hydrochloride Injection is a sterile solution of 
Fluphenazine Hydrochloride in Water for Injection.

Fluphenazine Hydrochloride Injection contains not less than 
95.0 per cent and not more than 110.0 per cent of the stated 
amount of fluphenazine hydrochloride, C22H26F3N3OS,2HC1.

Usual strengths. 2.5 mg per ml; 10 mg per ml.

Description. Aclear, colourless solution.

Identification
A. Determine in subdued light by thin-layer chromatography 
(2.4.17), coating the plate with kieselguhr G. Impregnate the 
dry plate by placing in a tank containing a shallow layer of a 
mixture of 36 volumes of acetone, 3 volumes of formamide 
and 1 volume of 2-phenoxyethanol. Allow the impregnating 
solvent to ascend to the top, remove the plate from the tank 
and use it immediately.

Mobile phase. A mixture of 100 volumes of light petroleum 
(40° to 60°) saturated with 2-phenoxyethanol and. 2 volumes 
of diethylamine.

Test solution. Use a quantity of the injection containing 2 mg 
of Fluphenazine Hydrochloride and dilute it to 1 ml with 
methanol.

Reference solution. A 0.2 per cent w/v solution of 
fluphenazine hydrochloride IPRS in methanol.

After development, dry the plate in air, examine under 
ultraviolet light at 365 nm and observe the fluorescence 
produced after about 2 minutes. Heat the plate at 120° for 
20 minutes, cool, spray with ethanolic sulphuric acid (20per 
cent) and observe the colour produced. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution.
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B. To a quantity of the injection containing 5 mg of 
Fluphenazine Hydrochloride add 2 ml of sulphuric acid and 
allow to stand for 5 minutes; an orange colour is produced.

Tests
pH(2.4.24).4.8to5.2.

Related substances: Determine in subdued light by thin-layer 
chromatography (2.4.17), coating the plate with silica gel 
GF254.

Mobile phase. Amixture of 80 volumes of acetone, 30 volumes 
of cyclohexane and 5 volumes of strong ammonia solution.

Test solution. Dilute a quantity of the injection containing 
about 20 mg of Fluphenazine Hydrochloride with sufficient 
0.1 Mmethanolic sodium hydroxide to make 10 ml.

Reference solution (a). Dilute 1 volume ofthe test solution to 
50 volumes with 0.1 M methanolic sodium hydroxide.

Reference solution (b). Dilute 1 volume of the test solution to 
100 volumes with 0.1 M methanolic sodium hydroxide.

Apply to the plate 50 pl of the test solution and 25 pl of 
reference solution (a) and (b). After development, dry the plate 
in air and examine under ultraviolet light at 254 nm. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (a) and not more than two 
such spots are more intense than the spot in the chromatogram 
obtained with reference solution (b). Ignore any spot remaining 
on the line of application.

Bacterial endotoxins (2.2.3). Not more than 166.7 Endotoxin 
Units per mg of fluphenazine hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Carry out the following procedure protected from 
light.

To a measured quantity of the injection containing 5 mg of 
Fluphenazine Hydrochloride add a mixture of 1 volume of 1M 
hydrochloric acid and 99 volumes of ethanol (90 per cent) to 
produce 50.0 ml. Dilute 10.0ml ofthe solution to 100.0ml with 
the acid-ethanol mixture and measure the absorbance of the 
resulting solution at the maximum at about 258 nm (2.4.7). 
Calculate the content of C22H26F3N3OS,2HC1 taking 620 as the 
specific absorbance at 25 8 nm.

Storage. Store protected from light.

Fluphenazine Tablets
Fluphenazine Hydrochloride Tablets

Fluphenazine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of
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fluphenazine hydrochloride, C22H26F3N3OS,2HC1. The tablets 
are coated.

Usual strengths. 1 mg; 2.5 mg; 5 mg.

Identification

A. Determine in subdued light by thin-layer chromatography 
(2.4.17), coating the plate with kieselguhr G. Impregnate the 
dry plate by placing in a tank containing a shallow layer of a 
mixture of 36 volumes of acetone, 3 volumes offormamide 
and 1 volume of 2-phenoxyethanol. Allow the impregnate 
solvent to ascend to the top, remove the plate from the tank 
and use it immediately.

Mobile phase. A mixture of 100 volumes of light petroleum 
(40° to 60°) saturated with 2-phenoxyethanol and 2 volumes 
of diethylamine.

Test solution. Shake a quantity of the powdered tablets with 
sufficient methanol to produce a solution containing 0.2 per 
cent w/v of Fluphenazine Hydrochloride, centrifuge and use 
the supernatant liquid.

Reference solution. A 0.2 per cent w/v solution of 
fluphenazine hydrochloride IPRS in methanol.

After development, dry the plate in air, examine under 
ultraviolet light at 365 nm and observe the fluorescence 
produced after about 2 minutes.-Heat the plate at 120° for 
20 minutes, cool, spray with ethanolic sulphuric acid (20per 
cent) and observe the colour produced. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution.

B. Extract a quantity of the powdered tablets containing 5 mg 
of Fluphenazine Hydrochloride with 5 ml of acetone, filter and 
evaporate, the filtrate to dryness. Add 2 ml of sulphuric acid 
to the residue and allow to stand for 5 minutes; an orange 
colour is produced.

C. Extract a quantity ofthe powdered tablets'containing 10 mg 
of Fluphenazine Hydrochloride with 16 ml of ethanol 
containing 0.2 per cent v/v of strong ammonia solution and 
evaporate the extract to dryness: Heat 0.5 ml of chromic- 
sulphuric acid mixture in a small test-tube in a’water-bath for 
5 minutes; the solution wets the sides of the tube readily and 
there is no greasiness. Add 2 or 3 mg of the residue and again 
heat in a water-bath for 5 minutes; the solution does not wet 
the sides of the tube and does not pour easily from the tube.

Tests ■ ■ ■ .

Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 900 mlpi.O.OlMhydrochloric acid,
Speed and time. 100 rpm and 45 minutes.

https://nhathuocngocanh.com/



0*2022 FLURAZEPAM HYDROCHLORIDE

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Buffer solution. 0.05 M monobasic potassium phosphate, 
adjusted to pH 2.5 with orthophosphoric acid.

Solvent mixture. 30 volumes of acetonitrile and 30 volumes 
ofniethanol and 40 volumes of the buffer solution.

fest solution. Dilute the filtrate with an equal volume ofthe 
mobile phase.

pefepe.nce solution. Dissolve a suitable quantity of 
fluphenazine hydrochloride IPRS in the dissolution medium 
and dilute with an equal volume ofthe mobile phase to obtain 
a solution of known concentration similar to the expected 
concentration of the test solution.
Chromatographic system

- ^stainless steel column 12.5 cm x 4.0 mm, packed with 
. octylsilane bonded to porous silica (5 pm),

- mobile phase: 0.3 per cent w/v solution of triethylamine 
in the solvent mixture,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 hm,
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless column 
efficiency is not less than 2000-theoretical plates, the tailing 
factor is not more than 2.0 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H26F3N3OS, 2HCI, in the medium.

Q. Not less than 75 per cent of the stated amount of
C^HmF3N3OS,2HC1,
Related substances. Determine in subdued light by thin-layer 
chromatography (2.4.17),' coating the plate with•$ilica gel 
GF254.

Mobile phase. A mixture of 80 volumes of acetone, 30 volumes 
cyclohexane and 5 volumes of strong ammonia solution.

Test solution. Remove the coating from a suitable quantity of 
tablets; shake a quantity of the powdered tablet cores 
containing 20mg of Fluphenazine Hydrochloride with 10 ml of 
Qd Mmethanolic sodium hydroxide for 5 minutes, centrifuge 
and use the supernatant liquid........................
Reference solution (a). Dilute 1 volume of the test solution to 
^0 volumes with 0.1 Mmethanolic sodium hydroxide.

Reference solution (b). Dilute 1 volume of the test solution to 
100 volumes with 0.1 Mmethanolic sodium hydroxide..

Apply to the plate 50 pl of the test solution and 25 pl of 
reference solution (a) and (b). After development, dry the plate 
>n air and examine under ultraviolet light at 254 nm. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 

obtained with reference solution (a) and not more than two 
such spots is more intense than the spot in the chromatogram 
obtained with reference solution (b). Ignore any spot remaining 
on the line of application. . .

Uniformity of content. Complies with the test stated under 
Tablets.

NOTE — Carry out the procedure protected from light.

Powder 1 tablet and dissolve the powder as completely as 
possible in a mixture of 99 volumes of ethanol (80 per cent) 
and 1 volume of 1 M hydrochloric acid. Add sufficient of the 
acid-ethanol mixture to produce 100.0 ml and filter. Dilute 
suitably, if necessary with the acid-ethanol mixture and 
measure the absorbance of the resulting solution at the 
maximum at about 258 nm (2.4.7). Calculate the content of 
C22H36F3N3OS,2HC1 taking 620 as the specific absorbance at 
258 nm.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Dissolution with the following modifications.

Test solution. Disperse 5 intact tablets in the solvent mixture, 
with intermittent shaking for 1 hour and sonicate until a 
fine suspension is obtained and dilute with the solvent mixture 
to obtain a solution containing 0.005 per cent w/v of 
Fluphenazine Hydrochloride.

Reference solution: A 0.005 per cent w/v solution of 
fluphenazine hydrochloride IPRS in the solvent mixture.

- mobile phase: 0.2 per cent w/v solution of triethylamine 
in the solvent mixture,

- flow rate: 1 ml per minute,
- injection volume: 25 pl.

Inject the reference solution and the test solution. ;

Calculate the content of Ct2H2(.F ;N ;OS,2HC1 in the tablets.

Storage. Store protected from light.

Flurazepam Hydrochloride

C2iH23C1FN3O,HC1 Mol. Wt. 424.3
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Flurazepam Hydrochloride is 7-Chloro-l-[2-(diethyl- 
amino)ethyl]-5-(2-fluorophenyl)-1,3-dihydro-2?7-1,4-benzo- 
diazepin-2-one monohydrochloride.

Flurazepam Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of C"?IH3!C’1FN ;O.HC1, 
calculated on the dried basis.
Category. Sedative; anxiolytic; anticonvulsant and skeletal 
muscle relaxant.

Description. A white to off-white, crystalline powder.

Identification
; A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare .the spectrum with that obtained with flurazepam 
hydrochloride IPRS or with the reference spectrum of 
flurazepam hydrochloride.

B. It gives reaction (A) of chlorides (2.3.1).

Tests
pH (2.4.24). 5.0 to 6.0, determined on 5.0 per cent w/v solution 
in carbon dioxide-free water.

Related substances. Determine by liquid chromatography 
(2.4.14). . .

NOTE — Prepare the solutions immediately before use.

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Reference solution (a). Dilute 1.0 ml of the: test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
50.0 ml with the mobile phase.
Reference solution (b). Dissolve 5 mg each of the substance 
under examination and oxazepam in 10 m of acetonitrile and 
dilute to 50.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 35 volumes of acetonitrile 
and 65 volumes of a 1.05 per cent w/v solution of 
potassium dihydrogen phosphate, adjusted to pH 6.1 
with 4.0 percent w/v solution of sodium hydroxide,

- flow rate: 1 ml per minute,
- spectrophotometer set at 239 nm,
- injection volume: 20 p.1..

Name Relative 
retention time

Correction 
factor

Flurazepam (Retention time: 
about 7 minutes) 1.0 —

Flurazepam impurity C1 1.5 0.65
Flurazepam impurity B2 1.9 0.61
Flurazepam impurity A3 2.4

'7-chloro-5-(2-fluorophenyl)-l-[(17i5)-l -hydroxyethyl]-1,3-dj}^ 
2H-l,4-benzodiazepin-2-one, ' rf>*

27-chloro-5-(2-fluorophenyl)-1,3-dihiydro-2#-l,4-benzodiazepjn i 
one,
3[5-chIoro-2-[[2-(diethylamino)ethyl]amino]phenyl](2-fluor0ni, 
methanone,

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to flurazepam 
and oxazepam is not less than 4.5.

Inject reference solution (a) and the test solution. Run tRe 
chromatogram 6 times the retention time ofthe principal peak 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent). The sum of areas of all the secondary peaks 
is not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Fluorides (2.3.55). 0.1 g complies with the limit test for fluorides 
(500 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 gby dryinginan ovenat 105° for 4hours.

Assay. Dissolve 0.35 g in a mixture of 1.0 ml of 0.1 M 
hydrochloric acid and 50 ml of ethanol. Titrate with 0.1 M 
sodium hydroxide. Read the volume added between 2 points 
of inflection.

1 ml of 0.1Msodium hydroxide is equivalent to 0.04243 g of 
CajH^CfeFNaO.

Storage. Store protected from light.

Flurazepam Capsules
Flurazepam Capsules contain Flurazepam Hydrochloride.

Flurazepam Capsules contain not less than 90.0 per cent and 
not more than 110;0 per cent of the stated amount of 
flurazepam, C21H23CIFN3O.

Usual strengths. 5 mg; 10 mg; 15 mg.

Identification
A. Shake a quantity of the capsules containing 0.15 g of 
Flurazepam with 3 ml of chloroform and filter. On the filtrate, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flurazepam 
hydrochloride IPRS or with the reference spectrum 0 
flurazepam hydrochloride.
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g When examined in the range 220 nm to 350 nm (2.4.7), the 
_ojution obtained in the Assay exhibits two maxima at 240 nm 
^d284nm.

Tests
Related substances. Determine by thin-layer chromatography 
p 4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 2.5 volumes of diethylamine and 
97.5 volumes of ether.

Solvent mixture. 2 volumes of 13.5 M ammonia and 98 volumes 
of methanol . ■

Test solution. Disperse a quantity of the contents of capsules 
containing 0.1 g of flurazepam with 2 ml of the solvent mixture 
and centrifuge.

Reference solution. Dilute 1.0 ml of the test solution to 
200.0 ml with the solvent mixture.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution 
(0.5percent).

Other tests. Comply with the tests stated under Capsules.

Assay. Carry out the following procedure protected from 
light.

Disperse a quantity of the capsule contents containing 0.1g 
of flurazepam in 150 ml of 1M methanolic sulphiiric acid with 
the aid of ultrasound for 10 minutes and dilute to 250 ml with 
/ M methanolic sulphuric acid. Further dilute the solution 
with I M methanolic sulphuric acid to obtain a solution 
containing 0.002 per cent w/v of flurazepam and measure the 
absorbance ofthe resulting solution at the maximum at 284 nm 
(2.4.7). Calculate the content of C2iH23C1FN3O taking 319 as 
the value of specific absorbance at the maximum at 
284nm. .

Labelling. The label states that the strength in terms of the 
equivalent amount of Flurazepam.

Flurbiprofen

CfsHl3FO2 Mol. Wt. 244.3
Flurbiprofen is (7?5)-2-(2-fluorobiphenyl-4-yl)propionic acid. 

Flurbiprofen contains not less than 99.0 per cent and not more 
than 100.5 percent ofC!5H]3FO2, calculated on the dried basis.

Category. Antiinflammatory; analgesic.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flurbiprofen 
IPRS or with the reference spectrum of flurbiprofen.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in 0.1 Msodium hydroxide shows 
an absorption maximum only at about 247 nm, about 0.8.

C. Heat 0.5 ml of chromic-sulphuric acid mixture in a small 
test-tube in a water-bath for 5 minutes; the solution wets the 
sides ofthe tube readily and there is no greasiness. Add 2 or 
3 mg ofthe substance under examination and heat in a water­
bath for 5 minutes; the solution does not wet the sides of the 
tube and does not pour easily from the tube.

Tests
Related substances. Determine by liquid chromatography 
(2.4,14).

Solvent mixture. 45 volumes of acetonitrile and 55 volumes 
of water.

Test solution (a). Dissolve 0.2 g of the substance under 
examination in 100.0 ml with solvent mixture.

Test solution (b). Dissolve 0.2 g of the substance under 
examination and 1 mg of 2-(biphenyl- 4-yl) propionic acid 
IPRS in 100.0 ml of the solvent mixture.

Reference solution. A 0.001 per cent w/v solution of 
2fbiphenyl-4-yl) propionic acidIPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mmj packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of water, 35 

volumes of acetonitrile. and 5. volumes of glacial acetic 
acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl. .

Adjust the sensitivity of the instrument so that with the 
reference solution the height ofthe peak due to 2-(biphenyl- 
4-yl)propionic acid is about 40 per cent of the full-scale 
deflection on the recorder.

In the chromatogram obtained with test solution (a) the area 
of any secondary peak is not greater than the area of the peak 
in the chromatogram obtained with the reference solution and 
the sum of the areas of any such peaks is not greater than 

2407

https://nhathuocngocanh.com/
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twice the area of the peak in the chromatogram obtained with 
the reference solution.

The test is not valid unless a peak due to 2-(biphenyI-4-yl) 
propionic acid appears immediately before the principal peak 
in the chromatogram obtained with test solution (b) and the 
height of the trough separating the two peaks is less than 
4 per cent of the full-scale deflection on the chart paper.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent

Loss on drying. Not more than 0.5 per cent, determined on 
1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7kPa.

Assay. Weigh 0.5 g, dissolve in 100 ml of ethanol (95 per 
cent)' previously neutralised to phenolphthalein solution and 
titrate with 0.1 M sodium hydroxide using phenolphthalein 
solution as indicator. ' . .

1 ml of 0.1 Msodium hydroxide is equivalent to 0.02443 g of 
C15H13FO2.

Flurbiprofen Tablets
Flurbiprofen Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
flurbiprofen, C15H]3FO2. The tablets are boated.

Usual strengths. 50 mg; 100 mg.

Identification
Extract a quantity of the powdered tablets containing 0.5 g of 
Flurbiprofen with 25 ml of acetone, filter, evaporate the filtrate 
to dryness with the aid of a current of air without heating and 
dry at 60° at a pressure of 2 kPa. The residue complies with the 
following tests. .

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flurbiprofen 
IPRS or with the reference spectrum of flurbiprofen. -

B. Heat 0.5 ml of chromic-sulphuric acid mixture in a small 
test-tube in a water-bath for 5 minutes; the solution wets the 
sides of the tube readily and there is no greasi ness. Add 2 or 
3 mg of the substance under examination and heat in a water­
bath for 5 minutes; the solution does not wet the sides ofthe 
tube and does not pour easily from the tube.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle), ;.... .
Medium, 900 ml of a buffer solution prepared by dissolving 
6.8 g of monobasic potassium phosphate and 1.4 g of sodium 

^2022

hydroxide in 900 ml of 'water, adjusted to pH 7.2 with 5.4/ 
sodium hydroxide or orthophosphoric acid and dilute to 1 OQq 
ml with water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance ofthe filtrate, suitably diluted with medium if 
necessary, at the maximum at about 247 nm (2.4.7). Calculate 
the content of C15H]3FO2 in the medium from the absorbance 
obtained from a solution of known concentration of 
flurbiprofen,IPRS in dissolution medium.

Q. Not less than 75 per cent ofthe stated amount of CiSHuF0,

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 0.5 g of Flurbiprofen in 50 ml of water, add 
200 ml of acetonitrile, mix arid centrifuge. Use the supernatant 
liquid.

Reference solution. A 0.001 per cent w/v solution of 
2-(biphenyl-4-yl)propionic acid IPRS in the test solution.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of water, 

, 35 volumes of acetonitrile- and 5 volumes of glacial 
acetic acid,

- flow rate: 1 mlper minute, 
spectrophotometer set at 254 nm,

- injection volume: 20pl.

Adjust the sensitivity of the instrument so that with the 
reference solution the height of the peak due to 2-(biphenyl- 
4-yl) propionic acid is about 40 per cent of the full-scale 
deflection on the recorder.

In the chromatogram obtained with the test solution the area 
of any secondary peak is riot greater than the area ofthe peak 
in the chromatogram obtained with the reference solution and 
the sum of the areas of any. such peaks is not greater than 
twice the area ofthe peak in the chromatogram obtained with 
the reference solution.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14),
Internal standard solution. A 0.008 per cent w/v solution of 
acetophenone in themobile phase. Dilute 1.0 ml ofthe solution 
to 100.0 ml with the mobile phase.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 0.3 g of Flurbiprofen in internal 
standard solution, with the aid of mechanical shaking for 
minutes and dilute to 100.0 ml with internal standard solution. 
Dilute 5.0 ml ofthe solution to 100.0 ml.with the mobile pho56-
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Reference solution. 3 per cent w/v solution tfflurbiprbfen
in internal standard solution. Dilute 5.0 ml ofthe solution

t0100.0 ml with the mobile phase.-

Chromatographic system
„ a stainless steel column 25 cm x 4.0 mm, packed with 

octylsilane bonded to porous silica (5 pm),
_ mobile phase: a mixture of 57 volumes of buffer solution 

prepared by dissolving 2.5 g of sodium dihydrogen 
orthophosphate in 1000 ml of water, and 43 volumes of 

' 'acetonitrile and adjusted to pH 3.0 with ortho­
phosphoric acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

The relative retention time with reference to flurbiprofen for 
acetophenone is about 0.4.

Inject the reference solution. The test is not valid unless the 
resolution between theipeaks due to acetophenone and 
flurbiprofen is not less than S.O and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci5H13FO2 in the tablets:

Flurbiprofen Sodium

C!5H12FNaO2,2H2O MoLWt. 302.3

Flurbiprofen Sodium is Sodium (RS)-2-(2-fluorobiphenyl- 
4-yl) propionate dihydrate.

Flurbiprofen Sodium contains not less than 98.5 per cent and 
not mote than 101.5 per cent of Ci5Hi2FNaO2, calculated on 
the dried basis. ;. ' ■ .

Category. Analgesic; anti-inflammatory.

Description. Awhite to creamy-white, crystalline powder.

Wentification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with flurbiprofen 
sodiumlPRS or with the reference spectrum of flurbiprofen 
sodium. -

FLURBIPROFEN SODIUM

B. Heat 0.2 g over a flame until charred and then heat at 600° 
for 2 hours. The residue gives thse reactions of sodium salts 
(2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 25 volumes of water and 50 volumes of 
methanol.

Test solution. Dissolve 100 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution (a). A 0.0002 per cent w/v solution of the 
substance under examination in the solvent mixture.

Reference solution (b). A 0.0005 per cent w/v solution of 
2-(biphenyl-4-yl)propionic acidIPRS in the solvent mixture.

Reference solution (c). A solution containing 0.0005 per cent 
w/v each of the substance under examination and 2-(biphenyl- 
4-yl)propionic acidIPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecyl silane bonded to porous silica (5 pm),
- mobile phase: a mixture of 5 volumes of glacial acetic 

acid, 35 volumes of acetonitrile and 60 volumes of water, 
- flow rate: 1 ml per minute,
- spectrophotometer set .at 254 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the two principal peaks is not less than 
1.5.

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 2-(biphenyl-4-yl)propiohic acid is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and the sum of the areas of all the 
secondary peaks is not more than 5 times the area ofthe peak 
in the chromatogram obtained with reference solution (a) 
(l.Opercent).

Heavy metals (2.3.13). 12 ml of a 20.0 per cent w/v solution in 
methanol complies with the limit test for Heavy metals, Method 
D (10 ppm), using 10.0 ml of lead standard solution (2 ppm

Loss on drying (2.4.19). 11.3 per cent to 12.5 per cent, 
determined oh 1.0 g by drying over phosphorus pentoxide at 
60°ata pressure of2 kPa for 18 hours.
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Assay. Determine by liquid chromatography (2,4.14).

Solvent mixture. 25 volumes of water and 50 volumes of 
methanol. ■

Test solution. Dissolve 15 mg of the substance under 
examination in 100.0 ml ofthe solvent mixture.

Reference solution (a). A 0.015 per cent w/v solution of 
flurbiprofen sodium IPRS in the solvent mixture.

Reference solution (b). A solution contanining 0.00075 per 
cent w/v each of the substance under examination and 
2-(biphenyl-4-yl)propionic acid IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
1.5.

Inject reference solution (a) and the test solution.

Calculate the content of CjsHUFNaCf.

Flurbiprofen Eye Drops
Flurbiprofen Eye Drops is a sterile solution of Flurbiprofen 
Sodium in Purified Water.

Flurbiprofen Eye Drops contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
flurbiprofen sodium dihydrate, C^H^FNaC^F^O.

Usual strengths. 0.03 per cent w/v; 0.3 per cent w/v.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Solvent mixture: 25 volumes of water and 50 volumes of 
methanol.

Mobile phase. A mixture of 5 volumes of propan-2-ol and 
95 volumes of dichloromethane as the mobile phase.

Test solution. Dilute a volume of eye drops to obtain a 
0.01 per cent w/v solution of Flurbiprofen Sodium in the solvent 
mixture.

Reference solution. A 0.01 per cent w/v solution of flurbiprofen 
sodium IPRS in the solvent mixture.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

1P2O22.

Bi_ In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
pH (2.4.24). 6.0 to 7.0.

2-(biphenyl-4-yI)propionic acid. Determine by liquid 
chromatography (2.4.14).

Solvent mixture. 25 volumes of water and 50 volumes of 
methanol.

Test solution. Dilute a volume-of eye drops to obtain 0.03 per 
cent w/v solution of Flurbiprofen Sodium in the solvent mixture

Reference solution (a). A 0.00015 per cent w/v solution of 
2~(biphenyl- 4-yl)propionic acidIPRS in the solvent mixture.

Reference solution (b). A solution containing 0.0005 per cent 
w/v each of flurbiprofen sodium IPRS and 2-(biphenyl- 
4-yl)propionic acid IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 5 volumes of glacial acetic 

acid, 35 volumes of acetonitrile and 60 volumes of water, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
1.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 2-(biphenyl-4-yl)propionic acid is not 
more than the area of the peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent).

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).
Solvent mixture. 25 volumes of water and 50 volumes of 
methanol.

Test solution. Dilute a volume of eye drops to obtain a 
0.015 per cent w/v solution of Flurbiprofen Sodium in the 
solvent mixture.
Reference solution (a). A 0..015 per cent w/v solution of 
flurbiprofen sodium IPRS in the solvent mixture.
Reference solution (b). A solution containing 0.0005 percent 
w/v each of flurbiprofen sodium IPRS and. 2-(biphenyl- 
feytypropionic acid IPRS in the solvent mixture.
Use chromatographic system as described under test for 
2-(Biphenyl-4- yl)propionic acid.
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Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than

I-5' . .
Inject reference solution (a) and the test solution.

Calculate the content of CiSH12FNaO2.2H2O in the eye drops.

Flutamide

Ci|Hi]F3N2O3 . Mol. Wt. 276.2

Flutamide is 2-methyl-A-[4-nitro-3-(trifluoromethyl)phenyl] 
propanamide.

Flutamide contains not less than 97.0 per cent and not more 
than 103.0 per cent of CiiHiiF3N2O3, calculated on the dried 
basis.

Category. Antiandrogen,

Description. A pale yellow crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained withflutamide IPRS 
or with the reference spectrum of flutamide.

B. Meltingpoint (2.4.21). Aboutl 12°.

Tests

Related substances. Determine by liquid chromatography 
(24.14).

Test solution. Dissolve 20 mg of the substance under 
examination in 20.0 ml of the mobile phase.

Reference solution (a): Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 2.0 ml ofthe solution to 
20.0 ml with the mobile phase.

Reference solution (b). Dissolve 2 mg offlutamide IPRS and 
2 mg of N-[4~nitro-3-(trifluoromethyl)phenyl]propanamide 
IPRS (flutamide impurity C IPRS) in the mobile phase and 
dilute to 50.0 ml with the mobile phase. Dilute 1.0 ml of the 
solution to 20.0 ml with the mobile phase.

Chromatographic system .
~ a stainless steel' column 25 cm x 4. mm, packed with 

octadecylsilahe bonded to porous silica (5 am),

- mobile phase: a mixture of equal volumes of acetonitrile 
and water,

- flow rate: 0.5 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to flutamide impurity C and 
flutamide is not less than 10.5. The relative retention time with 
reference to flutamide for flutamide impurity C is about 0.72.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak corresponding to flutamide impurity C is not 
more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.2 per cent) and the sum of the 
areas of all secondary peaks is not more than 2.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less than 0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 60° for 3 hours.

Assay. Weigh 25 mg, dissolve in methanol and dilute to 
25.0 ml with the methanol. Dilute 2.0 ml ofthe solution to 100.0 
ml with methanol and measure the absorbance of the resulting 
solution at the maximum at about 295 nm (2.4.7). Calculate the 
content of C] iHhF3N2O3 taking 295 as the specific absorbance 
at 295 nm.

Storage. Store protected from light.

Flutamide Capsules
Flutamide Capsules contain not less than 93.0 per cent and 
not more than 107.0 per cent ofthe stated amount of flutamide, 
C11HilF3N2O3. '

Usual strength. 125 mg.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.
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B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Solvent mixture. 50 volumes of chloroform and 10 volumes of 
methanol.

Mobile phase. A mixture of 30 volumes of chloroform and 10 
volumes of ethyl acetate.

Test solution. Dissolve the content of the capsules containing 
about 30 mg of Flutamide in 10.0 ml ofthe solvent mixture.

Reference solution. A 0.3 per cent w/v solution offlutamide 
IPRS in the solvent mixture.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 1000 ml of 2.0 per cent w/v solution ci sodium lauryl 
sulphate,
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume ofthe medium and filter through 
a membrane filter. Measure the absorbance of the filtrate, 
suitably diluted if necessary, at the maximum at about 306 rim 
(2.4.7). Calculate the content of Cj ]H( ]F3N2O3 in the medium 
form a known concentration of flutamide IPRS prepared by 
initially dissolving in methanol and further diluting with the 
dissolution medium.

Q. Not less than 75 per cent of the stated amount of 
CnlluF^O.,.

Chromatographic purity. Determine by liquid chromatography 
(2.4.14), as described under Assay using the following 
modifications.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 10 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
secondary peak having relative retention time of 0.45 is not 
more than 0.2 per cent the area of the principal peak in the 
chromatogram obtained with the reference solution, the area 
of any other secondary peak is not more than 0.1 per cent the 
area of the principal peak in the chromatogram obtained with 
the reference solution and the sum of all the secondary peaks 
is not more than 0,3 percent the area of the principal peak in 
the chromatogram .obtained with .the reference solution.

Other tests. Comply with the tests stated under.Capsules;

Assay. Determine by liquid chromatography (2.4.14),

. Solvent mixture^ Equal volumes of acetonitrile and of

Test solution. Mix the content of 20 Capsules. Disperse the 
content of the capsules containing about 125 mg ofFlutamide 
in 250 ml of the solvent mixture, filter. Dilute 10.0 ml of^e 
filtrate to 25 ml with water.

Reference solution. A 0.05 per cent w/v solution offlutamide 
IPRS in the solvent mixture. Dilute 10.0 ml of the solution to 
25 ml with water.

Chromatographic system
- a stainless steel column 25 crii x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil),

- mobile phase: a riiixture 55 volumes of water and 45 
volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
~ injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than. 2.0 and the relative standard 
deviation for replicate injections is. not more than 1.5 per cent.

Inject the reference solution and the test solution.

Calculate the content of C1)H1jF3N2O3^
Storage. Store protected from light.!

Flutamide Tablets
Flutamide Tablets contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of flutamide 
ChHhFsNA.
Usual strength. 250 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution.corresponds to the peak in the 
chromatogram obtained with the reference solution.

Test's

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),. ,
Medium. 1000 ml of 2.0 per. cent w/v solution of sodium lauryl 

sulphate, ■ .• '
Speed and time. 75 rpm and 60 minutes. :

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance ofthe filtrate suitably diluted if necessary, 
with the dissolution medium at 306 nm (2.4.7). Calculate the 
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ontent of Ct (Hi: F3N7O3 in the medium from the absorbance 
obtained fr°m a so^ut*on °f known concentration offlutamide 
IPRS prepared by dissolving in methanol and diluted with 
th? dissolution medium.

q ^otdess than 75 per cent-of the stated amount of 
CnHu^HA-

Relate*! substances. Determine by liquid chromatography 
(2.4.14)<
VOTE—All the solutions should be prepared under subdued 

light-
Test solution. Disperse a quantity of powdered tablets 
containing 100 mg of Flutamide in acetonitrile and dilute to 
50.0 ml with acetonitrile and filter.

Reference solution. A 0.002 per cent w/v solution offlutamide 
IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

. octadecylsilane bonded to porous silica (5 pm),
- columntemperature:25°,
- sample temperature: 5°,
- mobile phase: a mixture of 50 volumes of water and 50 

volumes of acetonitrile,
- flow rate: 1 mlperminute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless column 
efficiency is not less than 2000 theoretical plates and the tailing 
factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram 3 times the-retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of the areas of all .the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution (2.0 
per Cent).

Other tests. Comply with the test stated under Tablets.

Assay, Determine by liquid chromatography (2.4.14).

HOTE—All-the solution should be prepared under subdued 
light. . .= ■;•’ .

Test solution. Disperse a quantity of powdered tablets 
containing 100 mg of Flutamide in the mobile phase and dilute' 
t0100.0 ml with the mobile phase. Dilute 10.0 ml of the solution 

50.0 ml with mobile phase.
Compare the spectrum with that obtained with fluticasone

Reference solution. A 0.02 per cent w/v solution offlutamide propionate IPRS or with the reference spectrum of fluticasone 
IRRS in the mobile phase. propionate.

FLUTICASONE PROPIONATE

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 35 volumes of water and 65 

volumes of acetonitrile,
- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CnHnF3N2O3 in the tablets.

Storage. Store protected from moisture not exceeding 30°.

Labelling. The label states the strength in terms ofthe amount 
ofFlutamide.

Fluticasone Propionate

C25H3|F3O5S Mol. Wt. 500.6

Fluticasone Propionate is S-fluoromethyl 6a,9a-difhioro-11 fl- 
hydroxy- 16a-methy 1-17a-propiony!oxy-3-oxoandrosta-1,4- 
diene-17 p-carbothioate.

Fluticasone Propionate contains not less than 96.0 per cent 
and not more than 102.0 per cent of fluticasone, C25H31F3O5S, 
calculated . on the anhydrous basis.

Category. Corticosteroid.

Description. A white or almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2;4.6).
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FLUTICASONE PROPIONATE Ip 2022i

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Specific optical rotation (2.4.22). +32.0° to + 36.0°, determined 
in a 0.5 per cent w/v solution in dichloromethane.

Related substances. Determine by liquid chromatography
(2.4.14). ' : ’

Solvent mixture. 50 volumes ofmobilephaseAand 50 volumes 
of mobile phase B.

Test solution. Dissolve 20 mg of the substance under 
examination in 100.0 ml of the solvent mixture.

Reference solution. A 0.02 per cent w/v solution of fluticasone 
propionate in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: A. 0.05 per cent v/v orthophosphoric 

acid and 3.0 per cent v/v methanol in acetonitrile.
B. 0.05 per cent v/v orthophosphoric 

acid and 3.0 per cent v/v methanol in water.
- a gradient programme using the conditions given below,
- flow rate: 1 mlper minute,
- spectrophotometer set at 239 nm,
- injection volume: 50 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 43 57
40 55 45
60 90 10
70 90 10
75 43 57
85 43 57

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than2.0 and the column efficiency in 
not less than 20,000 theoretical plates. ;

Inject the test solution. Any individual impurity is not more 
than 0.5 per cent and sum of all the impurities is not more than.
2.0 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
0.25 g, using methanol as solvent.

Assay. Determine by liquid.chromatography (2.4.14).

Test solution. Dissolve 40 mg of the substance under 
examination in 100.0 ml of the.mobile phase. Dilute 10.0 ml of 
the solution to 100.0 ml with the mobile phase. . . ;/

Reference solution. A 0.004 per cent w/v solution of 
fluticasone propionate IPRSin the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 15 volumes of acetonitrile 

35 volumes of a buffer solution prepared by dissolving 
1.15 g of ammonium dihydrogen phosphate in 1000 ml 
of water, adjusted to pH 3.5 with orthophosphoric acid 
and 50 volumes of methanol,

.. flow rate: 1.5 ml per minute,
- spectrophotometer set at 239 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless relative 
standard deviation for replicate injections is not more than 2.0 
per cent.

Inject the reference solution and the test solution.

Calculate the content of C25H3iF3OsS.

Storage. Store protected from light.

Fluticasone Cream
Fluticasone Cream contains Fluticasone Propionate in a 
suitable cream base.

Fluticasone Cream contains not less than 95.0 per cent and 
not more than 105.0 per cent of fluticasone propionate, 
C25H31F3O5S.

Usual strengths. 0.05 per cent w/w; 0.5 per cent w/w.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel F254.

Mobile phase. A mixture of 1 volume of glacial acetic acid, 
8 volumes of ethyl acetate and 30 volumes of 
dichloromethane.

Test solution. Transfer a quantity of the cream containing 
1 mg of Fluticasone Propionate to a separating funnel, add 
25 ml of acetonitrile and 25 ml of n-hexane, shake for 3 minutes 
and allow to separate. Filter the lower layer through an 
absorbent cotton plug, previously washed with acetonitrile, 
into .a 50-mI graduated flask, repeat the extraction with one 
5-ml and then one 2-ml quantity of acetonitrile, filter and add 
the extracts to the filtered layer; wash the absorbent cotton 
plug with 2 ml of acetonitrile, add the washings to the filtered 
layer and dilute the combined-extracts to 50 ml with 
acetonitrile. Evaporate 4 ml of the resulting solution to 
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dryness using a rotary evaporator at a temperature of 40° and 
dissolve the residue in 0,2 ml of acetonitrile.

Referencesolution. AO.04 per cent w/v solution offluticasone 
propionate IPRS in acetonitrile.

Apply to ^ie P^a^e 40 MO of each solution. Allow the plate to 
rise 12 cm. Dry the plate in air and examine under ultraviolet 
light at 254 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Other tests. Comply with the tests stated under Creams.

Assay. Determine by liquid chromatography (2,4.14).

NOTE — Protect the solutions from light.

Test solution. Transfer a quantity of the cream containing 
1 mg of Fluticasone Propionate to a separating funnel, add 
25 ml of ethanol (65 per cent), stopper and shake until the 
cream is completely dispersed. Add 25 ml of n-hexane, shake 
for 3 minutes and allow to separate, filter the lower aqueous 
layer through an absorbent cotton plug, previously washed 
with ethanol (65per cent),-into a graduated flask and repeat 
the extraction with one 5-ml and then one 2-ml quantity of 
ethanol (65 per cent), filtering the aqueous ethanol extracts 
into the same graduated flask. Wash the absorbent cotton 
plug with ethanol (65 per cent), collecting the washings in 
the flask and dilute the combined extracts to 50 ml with ethanol 
(65 per cent).

Reference solution (a). A 0.002 per cent w/v solution of 
fluticasone propionate IPRS in methanol (80 per cent).

Reference solution (b). A solution containing 0.0004 per cent 
w/v of'fluticasone S-methyl impurity IPRS and 0.002 per cent 
w/v alfluticasonepropionate IPRS in methanol (80per cent). 

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 50°,
- mobile phase: a mixture of 15 volumes of acetonitrile, 

35 volumes of 0.01 M ammonium dihydrogen 
orthophosphate previously adjusted to pH 3.5 with 
orthophosphoric acid and 50 volumes of methanol, 

- flow rate: 2 ml per minute,
■ spectrophotometer set at 240 nm,
- injection volume: 20 pl.

inject reference solution (b). The test is not valid unless the 
Solution between the peaks corresponding to fluticasone 
^-methyl impurity and fluticasone propionate is not less 1.6.

FLUTICASONE PROPIONATE INHALATION

Inject reference solution (a) and the test solution. .

Calculate the content of C25H31F3O5S in the cream.

Fluticasone Propionate Inhalation
Fluticasone Propionate Inhalation is a suspension of micro fine 
Fluticasone Propionate in a suitable liquid filled in a suitable 
pressurized container. It may contain suitable pharmaceutical 
aids such as surfactants, stabilizing agents.

Fluticasone Propionate Inhalation delivers not less than 80.0 
per cent and not more than 120.0 per cent of the stated amount 
of fluticasone propionate, C25H3iF3O5S, per inhalation by 
actuation of the valve.

Usual strengths. 50 pg per metered dose; 125 pg per metered 
dose; 250 pg per metered dose.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests

Other tests. Comply with the tests stated under Inhalation 
Preparations (Pressurised Metered-dose Preparations).

Follow the procedure described under Assay with suitable 
dilution of the reference solution wherever the amount of 
active substance is to be determined in any test.

Assay. Carry out the test for Content of active ingredient 
delivered per actuation stated under Inhalation Preparations 
(Pressurised Metered-dose Preparations).

Determine by liquid chromatography (2.4.14).

Test solution. Prepare using the mobile phase as described 
under the test for Content of active ingredient delivered per 
actuation stated under Inhalation Preparations (Pressurised 
Metered-dose Preparations).

Reference solution (a). A 0.05 per cent w/v solution of 
fluticasone propionate IPRS in acetonitrile.

Reference solution (b). Dilute reference solution (a) with the 
mobile phase to obtain a solution containing 25 pg of 
fluticasone propionate per ml.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 40 volumes of a buffer solution 

prepared by dissolving 1.3 g of diammonium hydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 7.0 
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FLUTICASONE PROPIONATE POWDER FOR INHALATION

with orthophosphoric acid and 60 volumes of 
acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at 238 mu,
- inj ect volume: 200 pl or 100 pl.

Inject the reference solution (b). The test is not valid unless 
the column efficiency is not less than 1500 theoretical plates, 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of C25HhF3O5S in the solution and the 
content of C25H31F3O5S delivered per actuation of the valve.

Determine the content of active ingredient a second and third 
time by repeating the procedure on the middle ten and on the 
last ten successive combined actuations of the valve. For 
each of the three determinations the average content of 
C25H31F3O5S delivered per actuation of the valve meets the 
requirements.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states the amount of active ingredient 
delivered per inhalation.

Fluticasone Propionate Powder for 
Inhalation
Fluticasone Propionate Powder for Inhalation consists of 
Fluticasone propionate in microfine powder either alone or 
admixed with Lactose in a pre-metered unit for use in a suitable 
powder inhaler.

Fluticasone Propionate Powder for Inhalation contains not 
less than 90.0 per cent and not more than 125.0 per cent of the 
stated amount of fluticasone propionate, C25H3iF3OsS per unit 
dose.

Usual strengths. 50 mcg; 100 mcg; 250 mcg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Other tests. Comply with the tests stated under Inhalation 
Preparations (Powders for Inhalation).

Follow the procedure described under Assay with suitable 
dilution of the reference solution wherever the amount of 
active substance is to be determined in any test. • ■

IF 2022

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve a quantity of the mixed contents of 
20 capsules in sufficient of the mobile phase to get a solution 
containing 25 pg of Fluticasone Propionate per ml. .

Reference solution. A solution containing 0;5 mg Of 
fluticasone propionate per ml prepared by dissolving 10 mg of 
fluticasone propionate IPRSin 10 ml acetonitrile and adding 
sufficient of the mobile phase to produce 20 ml and further 
dilute with mobile phase to obtain a solution containing 25 pg 
of Fluticasone Propionate per ml.

Chromatographic system , ■ . ,
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 40 volumes of a buffer solution 

prepared by dissolving 1.3 g of diammonium hydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 7.0 
with orthophosphoric acid and 60 volumes of 
acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at 238 nm,
- injection volume: 200 pl or 100 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates 
and the tailing, factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C25H3iF3O5S per unit.

Storage. Store protected from moisture, at temperature not 
exceeding 30°.

Labelling. The label states the quantity of active ingredient 
per pre-metered unit.

Fluticasone Nasal Spray
Fluticasone Nasal Spray is a suspension of Fluticasone 
Propionate in a suitable liquid in a container fitted with an 
appropriate nasal delivery system.

Fluticasone Nasal Spray contains not less than 80.0 per cent 
and not more than ,120.0 per cent of fluticasone propionate, 
C25H3iF3O5S of the amount stated to be delivered by actuation 
of the valve.

Usual strengths. 50 pg; 100 pg; 125 pg.
NOTE — Carry out all the following procedures in the dark 
or under long-wavelength light at more than 420 nm and 
prepare solutions immediately before use and protect them 
from light.
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FLUTICASONE NASAL SPRAYl?2022

jdentification
Determine by thin-layer chromatography (2.4.17), coating 
plate with silica gel F254.

phase. A mixture of 1 volume of glacial acetic acid, 
g volumes of ethyl acetate and 30 volumes of 
dichloromethane.

Test solution. Dilute a quantity of the nasal spray containing 
? fflg of Fluticasone Propionate to 5 ml with acetonitrile, shake 
for 3 minutes and filter.

Reference solution. A 0.04 per cent w/v solution offluticasone 
propionate IPRS in acetonitrile.

Apply to the plate 40 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

B. In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with reference 
solution (a).

Tests
Related.substances. Determine by liquid chromatography 
(24.14).

Solvent mixture. Equal volumes of mobile phase A and mobile 
phase B.

Test solution. Dilute a.quantity of the nasal spray containing 
1 mg of Fluticasone Propionate to 5.0 ml with the solvent 
mixture.

Reference solution (a). Dilute. 1.0 ml of the test solution to 
200.0 ml with the solvent mixture. ...

Reference solution (b). A solution containing 0.02 per cent 
w/v offluticasonepropionateIPRS and 0.00004 per cent w/v 
of 6a,9-difluoro-17-[(methylsulfanyl)carbonyl]-l.l jMiydroxy- 
16a-methyl-3- oxoandrosta-l,4-dien-17a-yl, propanoate 
{fluticasone S-methyl impurity IPRS) in the solvent mixture.

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 10;0 ml with the solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5' jim), 
column temperature: 40°,

- mobile phase: A., a solution containing 0.05 per cent v/v 
oforthophosphoric acid/and:/3.0 per cent v/v of 
methanol in acetonitrile,

B. a solution containing 0.05 per cent v/v 
of orthophosphoric acid hnd 3.0 per cent v/v of 
methanol in -water, ' . . .

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 50 pl. .

Time Mobile phase A Mobile phase B
(in min.) (per cent w/v) (per cent w/v)

0 43 57
40 55 45
60 90 10
70 90 10
75 43 57
85 43 57

Inject reference solution (b) and (c). The test is not valid unless 
the resolution between the peaks due to fluticasone 
.S-methyl impurity and fluticasone propionate is not less than 
1.5 in the chromatogram obtained with reference solution (b) 
and the peak due to fluticasone propionate has a signal-to- 
noise ratio not less than 10 in the chromatogram obtained 
with reference solution (c).

Inject reference solution (a), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent) and the sum of the areas of any such peaks is 
not more than 4 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (2.0 per 
cent). Ignore any peak with an area less than the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.05 per cent).

Other tests. Comply with the tests stated under Nasal 
Preparations..

Assay. Determine by liquid chromatography (2.4.14).

Test solution. After priming the pump, discharge the container 
a sufficient number of times to obtain 1 mg of Fluticasone 
Propionate, add 25 ml of ethanol (65 per cent), shake with the 
aid of ultrasound for 10 minutes and dilute to 50.0 ml with 
ethanol (65 per cent) and filter.

Reference solution (a), Dilute 2.0 ml of a 0.05 per cent w/v 
solution of fluticasone propionate IPRS in methanol (80 per 
cent) to 50 ml with ethanol (65 per cent).

Reference solution (b). A solution containing 0.0004 per cent 
w/v offluticasone S-methyl impurity IPRS and 0.002 per cent 
w/v offluticasone prdpionate IPRS in the mobile phase.

Chromatographic system
' - a stainless steel column 25' cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm),
; column temperature: 40°,
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FLUTICASONE OINTMENT

- mobile phase: a mixture of 15 volumes of acetonitrile, 
35 volumes of 0.01 M ammonium dihydrogen 
orthophosphate previously adjusted to pH 3.5 with 
orthophosphoric acid and 50 volumes of methanol, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to fluticasone S'-methyl 
impurity and fluticasone propionate is not less than 1.5.

Inject reference solution (a) and the test solution.

Calculate the content of C25H31F3O5S in the nasal spray.

Labelling. The label states that the amount of active ingredient 
delivered by each actuation' of the valve and the number of 
deliveries available from the container.

Fluticasone Ointment
Fluticasone Ointment contains Fluticasone Propionate in a 
suitable base. ,

Fluticasone Ointment contains not less than 95.0 per cent and 
not more than 105.0 per cent of fluticasone propionate, 
C25H31F3O5S. ' •; ' • : - • ;

Usual strength. 0.005 per cent w/w.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel F254.

Mobile phase. A mixture of 1 volume of glacial acetic acid, 
8 volumes of ethyl acetate and 30 volumes of 
dichloromethane.

Test solution. Transfer, a quantity of the ointment containing 
0.1 mg of Fluticasone Propionate to a separating funnel, add 
10 ml of acetonitrile, and 50 ml of n-hexane, shake for 5 minutes 
and allow to separate. Filter the .lo.wer layer through .an 
absorbent cotton plug previously washed with acetonitrile, 
extract the hexane layer with1 two-5-ml quantities of acetonitrile, 
filter each extract through the absorbent cotton plug and wash 
the absorbent cotton plug with 2 ml of acetonitrile. Add the 
washings to the combined filtrates, ■ evaporate the resulting 
solutioii to dryness using a rotary evaporator at a temperature 
of 40° and dissolve the residue in 0.5 ml of acetonitrile.

Reference solution. A 0.02 per cent w/y solution offluticasone, 
propionate IP RS in acetonitrile.

Apply to the plate 20 pl of each solution/Allow, the plate to 
rise 12 cm. Dry the plate in air and examine under ultraviolet

........................................................................... ..........

light at 254 nm. The principal spot in the chromat 
obtained with the test solution corresponds to that * 
chromatogram obtained with the reference solution

B. In the Assay, the principal peak in the chromato 
obtained with the test solution corresponds to the peak 
chromatogram obtained with reference solution (a), •

Tests

Other tests. Comply with the tests stated under Ointment 

Assay. Determine by liquid chromatography (2.4.14).

NOTE—■ Protect the solutions from light.

Test solution. Transfer a quantity of the ointment containing 
0.1 mg of Fluticasone. Propionate to a separating funnel, add 
45 ml of n-hexane, previously-heated to 60° in a water-bath, 
stopper the funnel and shake until the ointment is dispersed, 
venting frequently. Wash the stopper and neck of the funnel 
with 5-ml of n-hexane collecting the washings in the funnel 
allow the funnel to cool to room temperature, add 10 ml of 
methanol (80per cent), stopper, shake for 1 minute and allow 
to separate. Filter the lower aqueous layer through an 
absorbent cotton plug, previously washed with methanol 
(80 per cent), into a graduated flask; repeat the extraction 
with two 5-ml quantities of methanol (80 per cent), filtering 
the aqueous methanol extracts into the same graduated flask. 
Wash the absorbent cotton plug with 2 ml of methanol 
(80per cent), collecting the washings in the flask and dilute 
the extract to 25 ml with methanol (80per cent).

Reference solution (a); A 0.0004 per cent w/v solution of 
fluticasone propionate IPRS in methanol (80 per cent).

Reference solution (b). A solution containing 0.0004 per cent 
w/v offluticasone ^-methyl impurity IPRS and 0.002 per cent 
w/v of fluticasonepropionate IPRS in methanol (80per cent).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilhne bonded to porous silica (5 pm),
- mobile phase: a mixture of 15 volumes of acetonitrile, 

35 volumes of 0.01 M ammonium dihydrogen 
orthophosphate previously adjusted to pH 3.5 with 
orthophosphoric acid and 50 volumes of methanol, 

- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl..

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to fluticasone S- 
methyl impurity and fluticasone propionate is not less than 
1.5.

Inject reference solution (a) and the test solution.

Calculate the content of C25H31F3O5S in the ointment.
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piuvastatin Sodium

C^HyFNNa0-'. Mol. Wt. 433.5

Fluvastatin Sodium is Sodium (37?*,55'*,6£)-7-[3-(4-fluoro- 
phenyl)’l-(Propan-2-yl)-177-indoI-2-yl]-3,5-dihydroxy- 
6-heptenoate.

Fluvastatin Sodium contains not less than 98.5 per cent and 
not more than 101.5 per cent of Co.iHjjFNNaO.;, calculated on 
the dried basis.

Category. Antihyperlipidemic.

Description. A white or almost white, or pale yellow to pale 
reddish-yellow, very hygroscopic, crystalline powder. It shows 
polymorphism (2.5.11).

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fluvastatin 
sodium IPRS or with the reference spectrum of fluvastatin 
sodium.

B. A 5.0 per cent w/v solution in carbon dioxide-jree water 
(solutionA) gives, reaction(A) of sodium (2.3.1).

Tests •
pH (2.4.24). 8.0 to 10.0, determined in solutionA.

Related substances. Determine by liquid chromatography 
(2.4.14).

ROTE — Carry out the test protected from light.

Test solution. Dissolve 25 mg of the substance under 
examination in 20 ml of mobile phase B and.dilute to 50.0 ml 
with mobile phase A.

Reference solution (a), Dilute 1.0 ml of the test solution to 
10.0 ml with mobile phase A.

I'ference solution (b). Dilute 1.0 ml of reference solution (a) 
t0 50.0 ml with mobile phase A.: .
Chromatographic system

“ a stainless isteef column 10 cm x 4:6 mm, .packed with 
octadecylsilane bonded to porous silica (5 pm),

— column temperature: 40°,
- mobile phase: A. add 20 ml of a 25 per cent w/v solution 

of tetramethylammonium hydroxide to 880 ml of water, 
adjusted to pH 7.2 with orthophosphoric acid, mix with 
100 ml of a mixture of 40 volumes of acetonitrile and 
60 volumes of methanol,

B. add 20 ml of a 25 per cent w/v solution 
of tetramethylammonium hydroxide to 80 ml of water, 
adjusted to pH 7.2 with orthophosphoric acid mix with 
900 ml of a mixture of 40 volumes of acetonitrile and 
60 volumes of methanol,

- a gradient programme using the conditions given below, 
- flow rate: 2 ml per minute,
- spectrophotometer at 305 nm and at 365 nm.
- injection volume: 20 pl.

1 (3 £S,57?S,6£)-7-[3-'(4-fluorophenyl)-1 -(1 -methylethyl)-ltf-indol-2- 
yl]-3,5-dihydroxyhept-6-enoic acid,
2 (6£)-7-[3-(4-fluorophenyl)-1 -(1-methylethyl)-1H-indo 1 -2-y 1 ]-3- 
hydroxy-5-oxohept-6-enoic acid,
3l,l-dimethylethyl (37?,5S,6£)-7-[3-(4-fluorophenyl)-l-(I-methyl­
ethyl)-! H- in dol-2-yl]-3,5-di hydro xyhept-6-enoate.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 70 30
3 70 30

23 10 90
25 70 30
30 70 30

Name Relative 
retention time

Fluvastatin (Retention time: about 14 minutes) 1.0
Fluvastatin impurity A1 1.05
Fluvastatin impurity D2 1.1

Fluvastatin impurity B3 1.6 ’

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to fluvastatin impurity A at 305 nm is not more than 
4 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (O’. 8 per cent), the area of 
any peak due to fluvastatin impurity B at 3 05 nm is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent), the area of 
any peak due to fluvastatin impurity D at 365 nm is not more 
than 0.75 times the area of the principal peak in the 
chromatogram obtainedwith reference solution (b) at 305 nm 
(0:15 per cent), the area of any other secondary peak at 305 nm 
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is not more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.10 per 
cent) and the sum of areas of all the secondary peaks at 305 
nm is not more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent).Ignore any peak at 305 nm with an area less than 0.25 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b)(0.05 per cent).

Heavy metals (2.3.13). Dissolve 1.0 g in a mixture of 15 volumes 
of water and 85 volumes of methanol and dilute to 20 ml with 
the same solvent mixture. 12 ml of the solution complies with 
the limit test for heavy metals, Method D (20 ppm), using 
10.0 ml of lead standard solution (1 ppm Pb) in the same 
solvent mixture.

Loss on drying (2.4.19). Not more than 4.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.325 g in 50 ml of glacial acetic acid. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry but a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0,04335 g of 
C24H25FNNaO4.

Storage. Store protected from light and moisture.

Fluvastatin Capsules
Fluvastatin Sodium Capsules

Fluvastatin Capsules contain fluvastatin sodium equivalent 
to not less than 90.0 per cent and not more than 110.0 per cent 
of the stated amount of fluvastatin, C24H26FNO4.

Usual strengths. 20 mg; 40 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle), . . . ,
Medium. 500 ml of waler,
Speed and time. 50 rpm and 30 minutes, •

Withdraw a suitable volume of the medium and filter

Determine by liquid chromatography (2.4.14). ' "
.Test solution. Use the filtrate, dilute if necessary with., the 
dissolution medium.: . ...... . - . .
.Reference solution. Dissolve a weighted quantity offluvastatin 
sodium IPRS in dissolution medium to obtain^ solution having 

IP 2022

a known concentration similar to .the expected concentration 
of the test solution.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 70 volumes of
30 volumes of buffer solution prepared by dissolving 
1.534 g of monobasic ammonium phosphate in 800 nil 
of water, adjusted to pH 3.5 with orthophosphoric acid 
or ammonium hydroxide,

- flow rate: 2 ml per minute,
■ ■ spectrophotometer set at 235 nm,
- inj ection volume: 5 0 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.5 per cent.

Inject the reference solution and the test solution.

Calculate the content of C24H26FNO4 in the medium.

Q. Not less than 75 per cent of the stated amount of 
C24H26FNO4.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

NOTE— Protect all solutions from light.

Solvent mixture. 54 volumes of buffer solution pH 7.2 prepared 
as solution containing 40 ml of 25 per cent aqueous 
tetramethylammonium hydroxide in 1000 ml of water and 
adjusted to pH 7.2 with orthophosphoric acid and 46 volumes 
of a mixture of 3 volumes of methanol and 2 volumes of 
acetonitrile.

Test solution. Disperse the content of 10 capsules with 100 ml 
methanol with the aid of ultrasound for 45 minutes. Centrifuge 
of the solution at 4000 rpm for 20 minutes. Dilute a volume of 
the solution pH 7.2 containing about 20 mg of Fluvastatin to 
50.0 ml with the solvent mixture.

Reference solution. A 0.042 per cent w/v solution of 
fluvastatin sodium IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm, packed with 

. octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 87.5 volumes of buffer 

solution prepared by dissolving 40 ml of 25 per cent 
wcpcoos tetramethylammonium, hydroxide in 1000 ml 
of water, adjusted to pH 7.2 ypfa orthophosphoric acid 
and 12.5 volumes of a mixture of 3 volumes of methanol

: and 2 volumes of acetonitrile,
B. a mixture of 87.5: volumes of a mixture 

of 3 volumes of methanol and; 2 volumes of acetonitrile 
band 12,5 volumes;of buffer solution pH 7.2,:

- a gradient programme using the conditions given below,
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flow rate: 2 ml per minute, 
< _ spectrophotometer set at 305 nm, 
_ injection volume: 25 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent V/v)

0 54 - 46

6 54 ' ■. 46

17 17 .83

20 17, 83

20.1 54 46.

26.1 54 ■. 46

The relative retention time for fluvastatin anti-isomer with 
reference to fluvastatin is about 1.2.

Inject the reference solution^ The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 1.5 per cent. '' '

Inject the reference solution and the test solution.

1 mg of C24H25FNNaO4 is equivalent to 0.95 mg of C24H26FNO4.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of fluvastatin.

Fluvoxamine Maleate

CI9H25F3N2O6 Mol. Wt. 434.4

Fluvoxamine Maleate is Fluvoxamine maleate is (£)-5-methoxy- 
l-[4-(trifluoromethyl)phenyl]-l  -pentanone O-(2-aminoethyl) 
oxime maleate;

Fluvoxamine Maleate contains not less than 99.0 per cent and 
not more than 101.0 per cent of Ci9H25F3N2O6, calculated on 
the dried basis.

Category. Antidepressant.
Description. Awhite to off-white, crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtained with that of fluvoxamine 

FLUVOXAMINE MALEATE

maleate IPRS or with the reference spectrum of fluvoxamine 
maleate.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the test solution immediately before use. 
Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase.

Reference solution (a).-A 0.2 per cent w/v solution of 
fluvoxamine maleate IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 4'00.0 ml with tiie mobile phase.'
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 37 volumes of acetonitrile 
and 63 volumes of a buffer solution containing 0.11 per 
cent w/v of potassium dihydrogen phosphate and 
0.19 per cent w/v of sodium pentanesulphonate in water, 
previously adjusted to pH 3.0 with orthophosphoric 
acid,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 234 nm,
- injection volume: 20 pl.''

W-[2-[[[(l£)-5-methoxy-l-[4-(trifluoromethyi)phenyl]pentylidene] 
amino] oxy]ethyl]ethane-1,2-diamine,
2(5£,)-5-[(2-aminoethoxy)imino]-5-[4-(trifluoromethyl)phenyl] 
pentan-1-ol,
3(2/?5)-2-[[2-[[[(l E)-5-methoxy-l-[4-trifluoromethyl)phenyl] 
pentylidene] amino]oxy] ethyl]amino]butanedioic acid,
42-[[[(lZ)-5-methoxy-l-[4-(trifluoromethyI)phenyl]pentylidene] 
amino]oxy]ethanamine,
i2-[[[(l£)-l-[4-(trifluoromethyl)phenyl]pentylidene] amino] 
oxylethanamine,
65-methoxy-l-[4-(trifluoromethyl)phenyl]pentan-l-one.

Name ' Relative 
retention time ;

Maleic acid 0.15 • : "
Fluvoxamine impurity F1 •0.5
Fluvoxamine impurity G2 0.5
Fluvoxamine impurity C3 0.6
Fluvoxamine impurity B4 : 0.8
Fluvoxamine (Retention time: about 15 minutes) 1.0 .
Fluvoxamine impurity A5 2.5 ■
Fluvoxamine impurity D6 5.4

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.
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Inject reference solution (b) and the test solution. Run the 
chromatogram 6 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to fluvoxamine impurity B is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent), the area of 
any peak due to fluvoxamine impurity C is not more than 0.3 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent), the area of 
the peak due to fluvoxamine impurity A is not more than 0.2 
times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent), the area of 
any peak due to fluvoxamine impurity D is not more than 0.15 
times the . area of the principal peak in the chronqatogram 
obtained with reference solution (b) (0.15 per cent) and the 
sum of areas of any peaks due to fluvoxamine impurities F and 
G is not more than 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) (0.3 
per cent). The area of any other secondary peak is not more 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent) and the peak due to maleic acid.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss oii drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 80° for 2 hours.

Assay. Dissolve 0.35 g in 50 ml of anhydrous acetic acid. 
Titrate with 0.1 Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out the blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04344 g of 
C19H25F3N2O6. .

Fluvoxamine Tablets
Fluvoxamine Maleate Tablets
Fluvoxamine Tablets contains not less than 92.5 per cent and 
not more than 105.0 per cent of the stated amount of

' fluvoxamine maleate, C:5H2|FN?P?,C.|H.|(X..

Usual strengths. 25 mg; 50 mg; 100 mg.

Identification
A. Shake a quantity of the powdered tablets containing 50 mg 
of Fluvoxamine Maleate with 10 ml of acetonitrile for 

10 minutes, centrifuge and evaporate4he supernatant li • 
to dryness. On the residue, determine by infrared absorptio 
spectrophotometry (2.4.6). Compare the spectrum obtain^ 

withfluvoxamine maleate IPRS or with the reference spectrum 
of fluvoxamine. maleate.

B. Determine by thin-layer chromatography (2.4.17), 
the plate with silica gel HF254. .

Mobile phase. A mixture of 5 volumes of 13.5 Mammonia and 
95 volumes of ethanol (95 per cent).

Test solution. Shake a quantity of the powdered tablets 
containing 50 mg of Fluvoxamine Maleate with 5 ml of methanol 
for 10 minutes, centrifuge and use the supernatant liquid.

Reference solution. A1.0 per cent w/v solution offluvoxamine 
maleate IPRS in methanol.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise.15 cm. Dry the plate in air and.examine under 
ultraviolet light at 254 nm. The two principal spots in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram Obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 20 minutes.
Withdraw a suitable volume of the medium and centrifuge. 
Measure the absorbance of the clear centrifuge liquid, suitably 
diluted if necessary with dissolution medium at 244 nm (2.4.7). 
Calculate the content of fluvoxamine maleate, 
C15H2TN2O2.C.JTtO4 in the medium taking 270 as the specific 
absorbance at 244 nm. ■
Q. Not less than 70 per cent of the stated amount of 
WaNAW,
Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Disperse a quantity of powdered tablets 
containing 0.25 g of Fluvoxamine Maleate with 125 ml of the 
mobile phase for 10 minutes and dilute to 250.0 ml with the 
mobile phase. Centrifuge and use. the supernatant liquid.
Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.
Reference solution (b). Add 1.0 ml of 1 M hydrochloric acid 
to 10.0 ml of the test solution and heat on a water-bath for 10 
minutes.
Chromatographic system

- a stainless steel' column 25 cm x 4.6 mm, packed with 
endcapped octylsilane bonded to porous silica (5 P®)’ 

- column temeperature: 35°,
- mobile phase: a mixture of 40 volumes of a solution 

containing 1.25 per cent w/v of diammonium hydrogen 

2422

https://nhathuocngocanh.com/



FOMEPIZOLE

orthophosphate and 0.275 per cent w/v of sodium 
heptanesulphonate mpnohydrqte and 60 volumes of 
methanol, adjusted to pH 3.5 with orthophosphoric acid, 
flow rate: 2 ml per minute,

_ spectrophotometer set at 254 nm,
_ injection volume: 20 pl.

inject reference solution (b). The relative retention time with 
reference to fluvoxamine maleate, (retention time: about? to 9 
jninlftes) for addition product is about 0.65.

Inject reference solution (a). The test is not valid unless the 
column' efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2:0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to/addition product’ is not more than 3 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (3.0 per cent). The area of any other 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore the peak due to maleic acid 
which elutes immediately after the solvent front and any peak 
with an area less than 0.05 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.05 per cent). ■ 1 ■ •

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution.- Weigh, and powder 20 tablets. Disperse a 
quantity of the powder containing 0.25 g .of Fluvoxamine 
Maleate with 125 ml of the mobile phase for 10 minutes and 
dilute to 250.0 ml with the mobile phase, centrifuge. Dilute 
1.0 ml the supernatant liquid to 10.0 ml with the mobile phase.

Reference solution. A 0.01 per cent w/v solution of fluvoxamine 
maleatelPRS in the mobile phase. ■■

Ose chromatographic system as described under Related 
substances.

Inject the reference solution and the test solution.

Calculate the content of CisHaiFa^OjjC^C^ in the tablets.

Storage. Store protected from light.

Fomepizole

cAn2 ' Mol Wt.82.1
Fomepizole is 4-methyl-I Hpyrazole. 

Fomepizole contains not less than 98.0 per cent and not more 
than 102.0 per cent of C4H6N2, calculated on the anhydrous 
basis.

Category. Antidote to methanol poisoning.
Description. A clear colourless liquid.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fomepizole 
IPRS or with the reference spectrum of fomepizole.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Hydrazine hydrate. Not more than 0.001 per cent.
Determine by gas chromatography (2.4.13).
Test solution. Dissolve 1.0 g of the substance under 
examination in acetone and dilute to 10.0 ml with acetone.

Reference solution. Dissolve 1.25 pl hydrazine hydrate IPRS 
in acetone and dilute to 10.0 ml with acetone. Dilute 0.1 ml of 
the solution to 10.0 ml with acetone.
Chromatographic system

- a fused silica capillary column 30 m x 0.53 mm, packed 
with 6.0 per cent cyanopropyl phenyl and 94'per cent 
dimethyl polysiloxane (Such as DB-624 )(film thickness 
3.0pm),

, - temperature:
column. 150° for 10 minutes, then raised at the rate of 
50° per minute to 220°,hold for 3 minutes, 
inlet port at 200° and detector at 250°,

- flame ionisation detector,
- split ratio :25:1,
- flow rate: 1.2 ml per minute, using nitrogen as the carrier 

gas.
- injection volume: 1:0 pl.

Inject the reference solution and the test solution.
Calculate the content of hydrazine hydrate.
Related substances. Determine by gas chromatography 
(2.4.13).
Test solution. Dissolve 20 pl of the substance under 
examination in ethyl acetate and dilute to 10.0 ml with ethyl 
acetate.
Chromatographic system

- a fused silica capillary column 30 m x 0.32 mm, packed 
with 5 per cent phenyl and 95 per cent methyl 
polysiloxane (Such as HP-5) (film thickness 0.25 pm),

- temperature:
column. 70° for 3 minutes then raised to 250 ° at the rate 
of 20° per minute and hold for 15 minutes, 
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inlet port, at 250° and detector port . at 270°, 
splitratio:50:l,

- flow rate: 1.0 ml per minute, using nitrogen as the carrier 
gas,

- injection volume: 1.0 pl.

Inject the test solution. The area of any secondary peak at 
relative retention time 0.78 is not more than 0.1 per cent,the 
area of any other secondary peak is not more than 0.2 per cent 
and the sum of the areas of all the secondary peaks is not 
more than 0.5 per cent, calculated by area normalization.

Water (2.3.43 ). Not more than 1.0 per cent, determined on 0.1 g.- 

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examination in methanol and diluted tol 00.0 ml with methanol. 
Dilute 5.0 ml of the solution to 50.0 ml with methanol.

Reference solution. A 0.01 percent w/v solution offomepizole 
IPRS in methanol.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 90 volumes of buffer solution 
prepared by dissolving 0.5ml of trifluoroacetic acid in 
1000 ml of water and 10 volumes of acetonitrile, . 
flow rate: 1 ml per minute,

- spectrophotometer set at 220 nm,
- inj ection volume: 5 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C4H6N2.

Formoterol Fumarate Dihydrate

(C19H24N2O4)2, C4H4O,. 2H2O Mol. Wt. 840.9

Formoterol Fumarate Dihydrate is dihydrate salt of fomaric 
acid, with (7?S’)-2'-hydroxy-5'7[(7?iS)-l -hydroxy-2-[[(7?5)- 
p-methoxy-a-methylphenethyl]amino]ethyl]formanilide.

Formoterol Fumarate Dihydrate contains not less than 98.5 
per cent and not more than 101.5 per cent of formoterol 
fumarate, C42HS2N4O]2, calculated on the anhydrous basis.

IP 2022

Category. Bronchodilator.

Description. Awhite or almost white or slightly yellow powder

Identification

Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with that obtained with formoterol 
fumarate dihydrate IPRS or with the reference spectrum of 
formoterol fumarate dihydrate.

Tests
pH (2.4.24). 5.5 to 6.5, determined in a 0.1 per cent w/v solution 
in carbon dioxide-free water. .

Optical rotation (2.4.22). - 0.10° to + 0.10°, determined in a 
1.0 per cent w/v solution in .methanol,.,.

Related substances. Determine by liquid chromatography 
(2.4.14).
Solvent mixture. 84 volumes of a buffer solution prepared by 
dissolving 6.10 g of sodium dihydrogen phosphate 
monohydrate and 1.03 g of disodium hydrogen phosphate 
dihydrate in 1000 ml water, and 16 volumes of acetonitrile.

Test solution.. Dissolve 20 mg of the substance under 
examination in 100 ml of the solvent mixture.
Reference solution. A 0.00004 per cent w/v solution of 
formoterolfumarate IPRS in the solvent mixture.
Chromatographic system

- a stainless steel'column 15 cm x 4.6 mm, packed with 
spherical octylsilahe bonded to porous silica (5 pm),

- '■ mobile phase: A. acetonitrile,
B. a buffer solution prepared by 

dissolving 3.73 g of Sodium dihydrogeh phosphate 
monohydrate and 0.35 g of orthophosphbric acid in 
1000 ml of water,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 16 ,84
10 16 84
37 70 30
40 16 .84
55 16 84

Inject the reference solution. The-test is not valid unless the 
column efficiency in not less than 4000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the test solution. Any individual impurity is not more 
than 0.5 per cent and the sum of all the impurities is not more 
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than 1 -0 Per cent‘ l£nore the peak corresponding to fumaric 
acid- .
\Vater (2,3.43). Not more than 5.0 per cent, determined on 

0.1g-
Assay. Weigh 0.35 g and dissolve in 50 ml of anhydrous acetic 
acid Titrate with 0.1 Mperchloric acid, determining the end­
point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04024 g of

Storage. Store protected from light and moisture.

Formoterol Fumarate and Budesonide 
powder for Inhalation
Formoterol Fumarate and Budesonide Powder for Inhalation 
consists of Formoterol Fumarate and Budesonide in microfrne 
powder either alone.or admixed with Lactose in a pre-metered 
unit for use in a suitable powder inhaler.

Formoterol Fumarate and Budesonide Powder for Inhalation 
contains not less than 90.0 per cent and not more than 125.0 
per cent of the stated amounts of formoterol fumarate 
C42H52N4O12 and budesonide C25H34O6 per pre-metered unit.

Usual Strengths. Formoterol Fumarate 6 pg and Budesonide 
100 pg; Formoterol Fumarate 6 pg and Budesonide 200 pg; 
Formoterol Fumarate 6 pg and Budesonide 400 pg. .

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with reference solution (c).

Tests
Other tests. Comply with the tests stated under the Inhalation 
Preparations (Powders for Inhalation).
Follow the procedure described under Assay with suitable 
dilution of the reference solution wherever the amount of 
active substance, is to be determined' in any test.
Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve a quantity of the mixed contents of 20 
capsules in sufficient of the mobile phase to get a solution 
containing 0.6 pg of Formoterol Fumarate per ml.

Reference solution (a). A 0.06 mg per ml solution offbrmoterol 
fumarate IPRS prepared by initially dissolving in 5 ml 
acetonitrile and then making up to volume with the mobile 
phase.. , ■
Reference solution (b). A 0.2 mg per ini solution of budesonide. 
IPRSprepared by initially dissolving in 5 ml acetonitrile arid 
then making up to volume with the mobile phase.

Reference solution (c). Dilute suitable volumes of reference 
solution (a) and reference solution (b) with the mobile phase 
to obtain a solution containing 0.6 pg of Formoterol Fumarate 
and 40 pg per ml of Budesonide per ml.
Chromatographic system

- a stainless steel column 15 cm x 4.6. mm, packed with 
octadecylsilane, bonded to. porous silica (5 pm),

- mobile phase: a mixture of 65 volumes of a buffer solution 
prepared by dissolving 0.138 g sodium dihydrogen 
orthophosphate monohydrate and 0.122 g of decane 
sulphonic acid sodium salt in 100 ml of water and 
adjusted to pH 3.0 with orthophosphoric acid, and 35 
volumes of acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at 220 nih,

• - injection volume: 200 pl.

Inject reference solution (c). The order of elution is formoterol 
fumarate, budesonide epimer B and epimer A. The test is not 
valid unless the column, efficiency determined from the 
formoterol fumarate and both the epimer peaks of Budesonide 
is not less than 1800 and 4000 theoretical plates respectively, 
the resolution between budesonide epimer peaks is not less 
than 1.5 and the relative, standard deviation for formoterol 
fumarate and sum of peaks of budesonide epimer A and epimer 
B in replicate injections is not more than 2.0 per cent. .
Inject reference solution (c) and the test solution. .
Calculate the contents of CaHs^Ou and C25H34O6 per unit. 
Storage. Store protected from moisture, at temperature not 
exceeding 30°.
Labelling. The label states the quantities of active ingredients 
per pre-metered unit.

Fosinopril Sodium

C3OH45NNaO7P . Mol. Wt. 585.7
Fosinopril Sodium is (45)-4-Cyclohexyl-l-{[(JfS)-2-methyl- 
l-(propionyloxy)propoxy]-(4-phenylbutyl)phosphinylacetyl}- 
L-proline sodium salt.
Fosinopril Sodium contains not less than 99.0 per cent and 
not more than 101.0 per cent of C3oH4sNNa07P, calculated on 
the anhydrous basis.
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Category. Antihypertensive.
Description. A white or almost white, crystalline powder. It 
shows polymorphism (2.5.11).

Identification
A. Determine by infrared absorption spectrophotometry (2,4.6). 
Compare the-spectrum with that obtained with fosinopril 
sodium IPRS or with the reference spectrum of fosinopril 
sodium.
B. It gives reaction (A) of sodium salts (2.3.1).

Tests
Specific optical rotation (2.4.22). 6.7" to 4.7°, determined 
in 2.0 per cent w/v solution in methanol. ...
Related substances. Determine by liquid chromatography 
(2.4.14).. . . ,
Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. '
Reference solution (a): A solution containing 0.004 per cent 
w/v each of fosindpril IPRS, fosinopril impurity A IPRS, 
fosinopril impurity B IPRS, fosinopril impurity I IPRS and 
fosinopril impurity KIPA’Nin the mobile phase. Dilute 1.0 ml 
of the solution to 50.0 ml with the mobile phase.
Reference solution (b). Dilute 1:0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
20.0 ml with the mobile phase.
Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 10.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 15 cm x 3.9 mm packed with 
silica (5 gm),

- column temperature: 33°,
- mobile phase: a mixture of 0.5 volume of 

orthophosphoric acid, 3:5 volumes of water and 
1000 volumes of acetonitrile,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Name Relative 
retention time

Correction 
factor

Fosinopril impurity K1 0.3 —
Fosinopril impurity I2 0.5 1.3
Fosinopril impurity B3 0-7 ----

Fosinopril impurity E4 ' 0.7 :
' a pi

—■'
Fosinopril impurity H
Fosinopril (Retention time:;

U. /

about 5 minutes) 1.0 ■ ■—'

Fosinopril impurity A6 2.0 ...... . ,.... ...
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-l-[[(AS)-[(lS2?)-2-mettlyM f 
ylbutyl)phosphoryl]acetyI]pyrroijdV'

.......................................... ....................................................._ 2022

!(2S,4S)-4-cyclohexyl-l-(2,2-dimethyl-l-oxopropyl)pyrro]j.. 
carboxylic acid,

2[(7?5)-[(15R)-2-methyM-(l-oxopropoxy)propoxy](4-phenyIb 
phosphoryljacetic acid. ■ 1
3(27?S,4AS)-4-cyclohexyl 
oxopropoxy)propoxy](4-phen 
2-carboxyIic acid,

4(25,4S)-l-[[(7i)-[( lS)-2-methyl-1-( l-oxopropoxy)propox..ij, 
phenylbutyl)phosphoryl]acetyI]-4-phenylpyrroIidine-2-carboxv/ 
acid, y lc

5(27?,4S)-4-cyclohexyl-l-[[(/?)-[(15)-2-methyM-(hoxopro 
propoxy] (4-phenylbuty!)phosphoryl]acetyl]pyrrolidine-2-carbojiy|j ( 
acid,

6(25,45)-4-cyclohexy]-i-[[(J?)-hydroxy(4-phenylbutyj) 
phosphoryl]acetyI]-pyrrolidine-2-carboxylic acid.

Inject reference solution (a) and (c). The test is not valid 
unless the resolution between the peaks corresponding to 
fosinopril impurity B and fosinopril is not less than 2.0 in the 
chromatogram obtained .with reference solution (a). In the 
chromatogram obtained with reference solution (c) signal- to- 
noise ratio for the principal peak is not less than 40.

Inject reference solution (b) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram, obtained with the test solution, the sum 
oftheareaof peaks corresponding to fosinopril impurities!!, 
E and H is not more than 10 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(1.0 per cent), the area of any peak corresponding to fosinopril 
impurity A is not more than 5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent), the area of any peak corresponding to 
fosinopril impurities I and K is not more than 3 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent). The area of any other 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent).

Impurities C and D. Determine by liquid chromatography 
(2.4.14).
Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Reference solution (a). A solution containing 0.005 per cent 
w/v of fosinopril IPRS and fosinopril impurity C IPRS in the 
mobile phase. Dilute 10.0 ml of the solution to 50.0 ml with the 
mobile phase.,
Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with the ;mobile phase.
Reference solution (c). A 0.005 per cent w/v solution of 
fosinoprilimpurity D IPRS 'mfae mobile phase. Dilute 10.0 m 
of the solution to 50.0 ml with the mobile phase. Dilute 5.0 nil 

ofthe solution to 50.0 ml with the mobile phase.
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Cbromatographic system
V a stainless steel column 25 cm x 4.6 mm packed with 

■ strongly basic anion exchange resin (5 pm), .
_ column temperature: 45”,

mobile phase: a mixture of 0.2 volume of 
orthophosphoric acid,1.5 volumes of water and 
400 volumes of acetonitrile, . .

__ flow rate: 0.9 ml per minute, 
spectrophotometer set at 214 nm, 
injection volum: 20 pl.

sr ' Reiative
retention time '

Fosinopril (Retention time: about 10 minutes): 1.0 
Fosinopril impurity C1 1.2
Fosinopril impurity D2 ; ; . . . , 1-3

initxture of (25,45’)-4-cycIohexy]-l-[[(5)-[(lS)-2-methyl-l-(l- 
oxopropoxy)-propoxy] (4 -phenylbu tyl)ph osphoryl] acetyl] pyrro lid in e- 
2-carboxylic acid and (25,4S)-4-cyclohexyl-l-[[(/?)-[(l^)-2-methyl- 
].(l-oxopropoxy)propoxy] (4-phenylbutyl)phosphoryl] acetyl] 
pyrrolidine-2-carboxylic acid,

:(2S,4£)-4-cyclohexyl- 1,-[[(A)-[(1 S)-2-methyl-1 T1 -oxopropoxy) 
propoxy] (4-phenylbutyl)phosphoryl] acetyl] pyrrolidine-2-carboxy lie 
acid. :

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to fosinopril and impurity C 
is not less than 1.5.

Inject reference solution (b), (c) and the test solution. Ruh the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to fosinopril impurity C is not 
more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent), the area of any peak corresponding to fosinopril impurity 
D ishot more than 1.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.3 per cent).

Impurities E and F. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve-25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. ■

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 mJ of reference solution (a) 
t0 20.0 ml with the mobile phase.

Reference' solution: (c). Dissolve the contents of a vial of 
fosinopril impurity mixture IPRS (fosinopril impurity E andF) 
]n 1-0 ml of reference solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

phenylsilane bonded to porous silica (5 pm),
- column temperature: 45°,
- mobile phase: a mixture of 44 volumes of 0.2 per cent 

v/v of orthophosphoric acid and 56 volumes of 
acetonitrile,

- flow rate: 1 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volum: 20 al.

Name Relative 
retention time

Correction 
factor

Fosinopril impurity E1 0.8 0.7
Fosinopril impurity F2 0.9 —
Fosinopril (Retention time: 
about 8 minutes) 1.0 ■■ —

'(2S,4S)~ 1 - [[(??)-[(15')-2-methyl-l-( I -oxopropoxy)propoxy](4- 
phenylbutyl)phosphoryl]acetyl]-4-phenyipyrrolidine-2-carboxyIi<i 
acid,

2(2Ss4S)-4-cyclohexyl-l-[[(If)-(4-phenylbutyi)[( IS)-1-( 1-oxo- 
propoxy)-propoxy] phosphoryl] acetyl]pyrrolidine-2-carboxylic acid.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to fosinopril and 
fosinopril impurity F is not less than 1.5.

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to fosinopril impurity F is not 
more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent), the area of any peak corresponding to fosinopril impurity 
E is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent).

2-Ethylhexanoic acid (2.3.51). Not more than 0.2 per cent..

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method C (20 ppm).

Water (2.3.43). Not more than 0.2 per cent, determined on 1.0 g.

Assay. Dissolve 0.45 g in 50 ml of water. Titrate with 0.1 M ■ 
hydrochloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 Mhydrochloric acid is equivalent to 0.05857 g of 
CjoH^NNaOyP.

Fosinopril Sodium Tablets
Fosinopril Sodium Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
fosinopril sodium, Qo^NNaCbP.
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Usual strengths. 10 mg; 20 mg.

Identification
A. Transfer a quantity of the powdered tablets containing 
25 mg of Fosinopril Sodium in 100 ml beaker, add 40 ml of 
water, heat at 25° for 5 minutes with stirring, filter and centrifuge 
at 2500 rpm for 30 minutes. Adjusted to pH 3.0 with 
orthophosphoric acid and pass through a fritted-disc funnel. 
Dissolve the precipitate by passing chloroform through filter, 
and evaporate the chloroform solution to dryness in air. On 
the oily residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with fosinopril sodium IPRS, treated in the; same 
manner or with the reference spectrum of fosinopril.

B. In the Assay, the retention time of principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with reference solution 
(a). . ' / '

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution fa)'. Dissolve a quantity of fosinopril 
sodium IPRS in minimum amount of methanol and dilute: with 
the dissolution medium to produce a solution of a known 
concentration similar to the expected concentration of the 
test solution.

Reference solution (b). A solution containing 0.002 per cent 
w/v each fosinopril sodium IPRS and fosinopril impurity G 
IPRS ((4-phenylbutyl)phosphinylacetic acid disodium IPRS) 
in the mobile phase.

Chromatographic system '
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 36 volumes of 0.2 per cent 

w/v of orthophosphoric acid and 64 volumes of 
acetonitrile,

- flowrate:3mlperminute,
- spectrophotometer set at 215 nm;
— injection volume: 50 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to fosinopril sodium and 

IP 20$

fosinopril impurity G is not less than 1.7 and the relativ 
standard deviation for replicate injections is not more than 
2.0 percent. ■ ’

Inject reference solution (a) and the test solution.

Calculate the content: of Cso^NNaOyP in the tablet.

Q. Not less than 80 per cent of the stated amount of 
CsoHwsNNaOvP.

Impurity A. Determine by liquid chromatography (2.4.14) as 
described under Assay with the following modifications.

Reference solution. A 0.1 per cent w/v solution of fosinopril 
impurity A IPRS in methanol and dilute with the solvent 
mixture to obtain a solution containing 0'00025 per cent w/v of 
fosinopril impurity A.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to fosinopril impurity A is not more than 
4.0 per cent, calculated by area normalization.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 80 volumes of 0.2 M urea solution and 
20 volumes of acetonitrile.

Test solution. Weigh and powder 20 tablets.- Disperse a 
quantity of powder containing 50 mg of Fosinopril Sodium in 
40.0 ml of the solvent mixture with the aid of ultrasound for 
40 minutes. Dilute to 500.0 ml with the. solvent mixture, mix, 
and centrifuge.

Reference solution (a). A 0.01 per cent w/v solution of 
fosinopril sodium IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.007 per cent 
w/v of fosinopril sodium IPRS and 0.003 per cent w/v of 
fosinopril impurity .A IPRS((4S)-4-cyclohexyl-[(4-phenyl 
butyl)phosphinyl]acetyl-L-proline IPRS) in the solvent 
mixture.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
. - mobile phase: a mixture of 22 volumes of 0.2per cent 

orthophosphoric acid and 78 volumes of methanol, 
- flow rate: 2 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 50 pl.

The relative retention time with reference to fosinopril for 
fosinopril impurity A is about 0.4.
Inject reference solution (b). The test is not valid unless the 
the resolution between the peaks due to fosinopril sodium 
and fosinopril impurity Ais not less than 2.0 and the relative 
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tanjard deviation for replicate injections is not more than 
2,0percent.

Inject reference solution (a) and the test solution.

Calculate the content of C30H45NNaO7P in the tablets.

Storage- Store protected from moisture.

Framycetin Sulphate

Mol. Wt. 908.9

Framycetin Sulphate is 2-deoxy-4-(7-(2,6-diamino- 
2,6-dideoxy-a-D-glucopyranosyl)-5-O-[3-O-(2,6-diamino- 
2,6-dideoxy-/?-L-idopyranosyl)-/?-D-ribofuranosyl]-D-strept-. 
amine (neomycin B) sulphate. The base is produced by the 
growth of selected strains of Streptomyces fradiae or 
Streptomyces decaris or by any other means.

Framycetin Sulphate contains an amount of framycetin 
sulphate equivalent to not less than 630IU of neomycin B per 
mg, calculated on the dried basis.

Category. Antibacterial (topical).

Description. Awhite or yellowish-white powder; hygroscopic.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate in the following manner. Mix 0.3 g of carbomer with 
240 ml of water, allow to stand for 1 hour with moderate 
shaking, adjusted to pH 7 by the gradual addition, with shaking, 
of 2 M sodium hydroxide and add 30 g of silica gel H. Spread 
a uniform layer, of the suspension 0.75 mm thick, heat at 110° 
for 1 hour and allow to cool. Use the plate immediately.

Mobile phase. A 10 per cent w/v solution of potassium 
dihydrogen phosphate.

Test solution. A 0.1 per cent w/v solution of the substance 
under examination.

Reference solution (a). A 0.1 per cent w/v solution of 
framycetin sulphate IPRS.

Reference solution (b). A solution containing 0.1 per cent 
w/v each of framycetin sulphate IPRS, kanamycin sulphate 
IPRS and streptomycin sulphate IPRS.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of warm air, spray , with a mixture of 
equal volumes of a 46 per cent w/v solution of sulphuric acid 
and of a 0.2 per cent w/v solution of 1,3-naphthalenediol in 
ethanol (95 per cent) and heat at 150° for about 10 minutes. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows 
three clearly separated, spots.

B. Dissolve 10 mg in 5 ml of water, add 0.1 ml ofpyridine and 
2 ml of a 0.1 per cent w/v solution of ninhydrin and heat in a 
water-bath at 65° to 70° for 10 minutes; an intense violet colour 
is produced.

C. A 5 per cent w/v solution gives the reactions of sulphates 
(2.3.1).

Tests

pH (2.4.24). 6.0 to 7.0, determined in a 1.0 per cent w/v solution.

Specific optical rotation (2.4.22). +52.0° to +55.5°, determined 
at 20° in a 10.0 per cent w/v solution.

Neamine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel H.

Mobile phase. A mixture of 30 volumes of methanol, 20 volumes 
of strong ammonia solution and 10 volumes of 
dichloromethane.

Test solution. Dissolve 0.25 g of the substance under 
examination in water and dilute to 10 ml with water.

Reference solution. Dissolve 0.5 mg (Aneamine IPRS in 2 ml 
of water.

Apply 5 pl of each solution. Allow the mobile phase to rise 
8 cm. Dry the plate at 105° for 10 minutes. Spray it with 
ninhydrin and stannous chloride reagent and heat at 110° 
for 15 minutes. Spray the. plate again with the same reagent 
and heat at 110° for 15 minutes. Any band corresponding to 
neamine in the chromatogram obtained with the test solution 
is not more intense than the band in the chromatogram 
obtained with the reference solution (1 per cent).
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Neomycin C. Determine bythin-layer chromatography (2.4.17), 
coating the plate with silica gel of a suitable grade.

Mobile phase. A mixture of 80 volumes of a 20 per cent w/v 
solution of sodium chloride and 20 volumes of methanol.

Test solution. Dissolve 40 mg of the substance under 
examination in water and dilute to 5 ml with water.

Reference solution (a). Dissolve 40 mg offramycetin sulphate 
IPRS in water and dilute to 5 ml with water.

Reference solution (b). Dissolve 30 mg offramycetin sulphate 
IPRS in water and dilute to 25 ml with water. Dilute 5 ml of the 
solution to 25 ml with water.

Reference solution (c). Dissolve 40 mg of neomycin sulphate 
IPRS in water and dilute to 5 ml with water.

Apply 10 pl of each solution. Allow the mobile phase to rise 
12 cm. Dry the plate at 100° to 105° for 10 minutes. In the 
chromatogram obtained with the test solution, the principal 
band corresponds to the principal band in the chromatogram 
obtained with reference solution (a) and the band for neomycin 
C with Rf value slightly less than that of the principal band is 
not more intense than the band in the chromatogram obtained 
with reference solution (b) (3 per cent).

The test is not valid unless in the chromatogram obtained 
with reference solution (c), a band appears with Rf value slightly 
less than that of the principal band.

Sulphate. 27.0 to 31.0 per cent of SO4, calculated on the dried 
basis, determined by the following method. Weigh 0.25 g, 
dissolve in 100 ml of water, adjusted to pH 11 with strong 
ammonia solution and add 10.0 ml of 0.1Mbarium chloride, 
Titrate with 0.1 M disodiilm edetate using 0.5 mg of 
metalphthalein as indicator; add 50 ml of ethanol (95 per 
cent) when the colour of the solution begins to change and 
continue the titration until the violet-blue colour disappears.

1 ml of 0.1 Mbarium chloride is equivalent to 0.009606 g of 
SO4. a

Sulphated ash (2.3.18). Not more than 1.0 percent.

Loss on drying (2.4.19). Not more than 8.0 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at 60° at a 
pressure not exceeding 0.7 kPa for 3 hours.

Assay. Determine by the microbiological assay of antibiotics 
(2.2.10), and express the restilts in pg of neomycin B per mg;

Framycetin Sulphate intended for administration , into 
internal body cavities without a further appropriate 
procedureforremoval of bacterial endotoxins complies with 
the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 1.3 Endotoxin 
Unitspermg. - -■■■' ■

—®

Framycetin Sulphate intended for administration ^^ 
internal body cavities without a further appftfhffy 
sterilisation procedure complies .with the. follow 
additional requirement. •

Sterility (2.2.11). Complies with the test for sterility. ' ' j!l

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°. If the material is sterile, the 
container should be tamp er-evident and sealed so as to 
exclude micro-organisms. ■ . ■ .

Labelling. The label states (1) the strength in terms of ggof 
neomycin B per mg; (b) where applicable, that the material is 
free from bacterial endotoxins; (c) where applicable, that the 
material is sterile.

Frovatriptan Succinate

Frovatriptan Succinate is (I?)-5,6,7,8-Tetrahydro- 
6-methylaminocarbazole-3-carboxamide succinate.

Frovatriptan Succinate contains not less than 98.0 per cent 
and not more than 102.0 per cent of G18H25N3O5, calculated on 
the anhydrous basis.-

Category. Antimigraine.

Description. A white or off white powder.

Identification
A. Determine, by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with frovatriptan 
succinate IPRS or with the reference spectrum of frovatriptan 
succinate.

B\ In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests .7

Related substances. Determine by liquid chromatography

Solvent mixture'. 90 volumes of water, -5 volumes of methanol 
and 5 volumes of acetonitrile. ■ ■ > >

2430

https://nhathuocngocanh.com/



FRUCTOSE

solution. Dissolve 25 mg of the substance under 
exainination in the solvent mixture and dilute to 50 ml with 
^ solvent mixture . ■

Reference solution. A 0.00025 per cent w/v solution of 
frovatriptan Succinate IPRS in the solvent mixture.

Chromatographic system
_ a stainless steel column 25 cm x 4.6 him, packed with 

octylsilane bonded to porous silica (5 pm),
_ mobile phase: A. 0.05 M ammonium acetate in water,

i B. a mixture of 50 volumes of acetonitrile
and 50.0 volumes of methanol,

■ - a gradient programme using the conditions given below, 
flow rate: 1 ml per minute,

■ _ spectrophotometer set at 245 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 IQ
30 90 10

' 45 60 40
50 60 40

' 52 90 10
60 90 " 10

Inject the reference solution .The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Injec t the test solution. The area of any secondary peak is not 
more .than 0.5 per cent and the sum of the areas of all the 
secondary peaks is not more than l.O.per cent, calculated by 
area normalization.

Succinic acid. Dissolve 0.2 g in 50.0 ml of water. Titrate with 
0.1M sodium hydroxide, using phenolphthalein as an 
indicator. Carry out a blank titration. .

I ml of 0.1 Msodium hydroxides equivalent to 0.0011809 g of 
succinic acid.

Water (2.3.43). Not more than 7.0 per cent, determined on 
02 g.. V7.

Heayy metals (2i3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture!. 90 volumes of water,5volumes of methanol 
and 5 volumes of acetonitrile. -

Test solution: Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50 ml with the 
s°lvent mixture .Dilute 5.0 ml of the solution to 100.0 ml with 

solvent mixture. ' '■ 

Reference solution. A 0.005 per cent w/v solution of 
frovatriptan succinate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 85 volumes of 0.05 M 

ammonium acetate in water and 15 volumes of a mixture 
of 50 volumes of acetonitrile and 50 volumes of 
methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 245 nm,
- injection volume: 10 pl.

Inject the reference solution .The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0. and the relative standard 
deviation for replicate injections is not more.than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CjgH^^Os.

Fructose
D-Fructose

C6H12O6 Mol. Wt. 180.2

Fructose is D-(-)-fructopyranose.

Category. Nutrient; fluid replenisher.

Description. A white, crystalline powder with a very sweet 
taste.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fructose IPRS 
or with the reference spectrum of fructose.

B. Dissolve 0.1 g in 10 ml of water, add 3 ml of potassium 
cupri-tartrate solution-, the solution remains blue and clear. 
Heat to boiling, a copious red precipitate is formed.

C. Dissolve 5 g in water and dilute to 10 ml with the same 
solvent. To 0.5 ml of the solution add 0.2 g of resorcinol and 
9 ml of dilute hydrochloric acid and heat on a water-bath for 
2 minutes; a red colour is produced.

2431

https://nhathuocngocanh.com/



FRUCTOSE

Tests

Appearance of solution. Dissolve 5.0 g in water and dilute to 
10 ml with the same solvent. The solution is clear (2.4.1). Add 
10 ml of water. The solution is colourless (2.4.1).

Specific optical rotation (2.4.22). - 93.5° to - 91.0°, calculated 
on the anhydrous basis and determined on a solution prepared 
by dissolving 10.0 g in 80 ml of water, adding 0.2 ml of 5 M 
ammonia, mixing well, allowing to stand for 30 minutes and 
diluting to 100.0 ml with water.

Acidity or alkalinity. Dissolve 6.0 g in 25 ml of carbon dioxide- 
free water and add 0.3 ml of phenolphthalein solution. The 
solution is colourless. Not more than 0.15 ml of 0.1 Msodium 
hydroxide is required to change the colour of the solution to 
pink.

5-Hydroxymethylfurfural and related compounds. To 5 ml of 
solution A add 5 ml of water and measure , the absorbance 
(2.4.7) of the resulting solution at the maximum at about 
284 nm; absorbance at about 284 nm, not more than 0.32).

Arsenic (2.3.10). Dissolve 10.0 g in 50 ml of water and add 
10 ml of stannated hydrochloric acid. The resulting solution 
complies with the limit test for arsenic (1 ppm).

Heavy metals (2.3.13). Asolution of 4.0 g in 10 ml of wafer, 2 ml 
of dilute acetic acid and sufficient water to produce 25.0 ml 
complies with the limit test for heavy metals, Method A 
(5 ppm).

Chlorides (2.3.12). 20 ml of a 10 per cent w/v solution (solution 
A) complies with the limit test for chlorides (125 ppm).

Sulphates (2.3.17). 7.5 ml of solution A diluted to 15 ml with 
water complies with the limit test for sulphates (200 ppm).

Foreign sugars. Dissolve 5.0 g in water and dilute to 10 ml 
with the same solvent. To 1 ml of the solution add 9 ml of 
ethanol (95 per cent). Any opalescence in the solution is not 
more intense than that in a mixture of 1 ml of the initial solution 
and 9 ml of water.

Barium. To 10 ml of solution A add 1 ml of 1Msulphuric acid. 
Examine exactly after 1 hour; any opalescence in the solution 
is not more intense than that in a mixture of 10 ml of solution A 
and 1 ml of water.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
i-0g. . .......

Fructose intended for.use in the manufacture ofparenteral 
preparations, without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml of a 5 per cent w/v solution in Water for Injections? >
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Storage. Store protected.from moisture.

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of parenteral preparations

Fructose Injection
Fructose Intravenous Infusion

Fructose Injection is, a sterile solution of Fructose in Water for 
Injections.

Fructose Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of fructose 
C6H12O6. It contains no antimicrobial agent.

Usual strength. 10 per cent w/v.

Description. A clear, colourless solution.

Identification

A. The solution prepared as directed in the Assay is laevo- 
rotatory.

B. To 1 ml add 0.05 ml of potassium cupri-tartrate solution; 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed.

Tests ■

pH (2.4.24). 3.0 to 6.0, determined in a solution diluted, if 
necessary, with Water for Injections to contain not more than 
5.0 per cent w/v of Fructose arid to which 0.30 ml of a saturated 
solution of potassium chloride has been added for each 
100 ml of solution.

5-Hydroxymethylfurfural and Related substances. Dilute a 
volume containing 1.0 g of Fructose to 500.0 ml with water 
and measure the absorbance (2.4.7) of the resulting solution 
at the maximum at about 284 nm; absorbance at about 284 nm, 
not more than 0.50.

Heavy metals (2.3.13). A volume of the injection containing 
4.0 g of fructose that has been evaporated to a volume of 
about 10 ml, cooled and diluted to 25 ml with water complies 
with the limit test fpr heavy metals^ Method A (5 ppm).

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Units 
perml.

Other tests. Comply with, the tests stated under Parenteral 
Preparations (Injections).
Assay. To a measured volume containing about 5.0 g of 
Fructose', add 0.2 ml of 5 M ammonia and sufficient water to 
produce 100.0 ini. Mix well, allow to stand for 
30 minutes and determine the optical rotation in a 2-dmtube

I :^i22). The observed rotation in degrees multiplied by 0.5427 
| ^presents the weight, in g, of fructose, G6H, 2O6, in the volume 
| ^jken for Assay. ■■■■.■• . \ ■

I Store in single dose containers at a temperature not
I ^eeding30°.
I Labelling- The label states (1) the strength as the percentage 
I w/v of fructose, C6H12O6; (2) that the injection should not be 
I used if it contains visible particles.
1 y—' ■' - - ■
| yr;;;..: ■■■ ■ ■■■ ■ ■ ■■ ■ ■ ' ■ ’ ■

sf frusemide .
y-1" ■■ ■ ■ ' " ■ ■ ■ ■ ' ■ " :

■j Furosemide

j CuHnClNAS • ■ Mol. Wt. 330.7

3 Frusemide is 4-chloro-?/-furfuiyl-5-sulphamoylanthranilic acid, 
j ■' ■ ■ ■ ■-

Frusemide contains not less than 98.5 per cent and not more 
| than 101.0 per cent of CuHnClN^OsS, calculated on the dried 
1 basis.

i Category. Diuretic.

j Description. A white or almost white, crystalline powder.
L .. ................. '
i Identification

j Test A maybe omitted if tests B and C are carried out. Tests B 
; and C may be omitted if test A is carried out.

| A. Determine by infrared absorption spectrophotometry (2.4.6). 
j Compare the spectrum with that obtained w'Vih.frusemide IPRS 
j or with the reference spectrum of frusemide.

j B. When examined in the range 220 nm to 360 nm (2.4.7), a 
j 0.0005 per cent w/v solution in 0.1Msodium hydroxide shows 
| three absorption maxima at about 228 nm, 271 nm and 333 nm. 
| The ratio of the absorbance at the maximum at about 271 nm to 
j that at the maximum at about 228 nm is 0.52 to 0.57.

j C. Dissolve about 5 mg in 10 ml of methanol: T ransfer 1 ml of 
j 'he solution to a flask, add 10 ml of dilute hydrochloric acid 

and boil under a reflux condenser on a water-bath for
| 15 minutes. Cool, add 15 ml of 1Msodium hydroxide and 5 ml 
i °f a 0.1 per cent w/v solution of sodium n itrite. Allow to=stand 

■ FRUSEMIDE

for 3 minutes, add 5 ml of a 0.5 per cent w/v solution of 
ammonium sulphamate, mix and add 5 ml of a 0.1 per cent 
w/v solution of N-(l-naphthyl)ethylenediamine dihydro­
chloride; a red-violet colour is produced.

Tests

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Chlorides (2.3.12). Shake 1 g with 40 ml of wafer for 5 minutes 
and filter. The filtrate complies with the limit test for chlorides 
(250 ppm).

Sulphates (2.3.17). Shake 1.0 g with a mixture of 30 ml of 
distilled water and 0.2 ml of 5 M acetic acid for 5 minutes and 
filter. 15 ml of the filtrate complies with the limit test for 
sulphates (300 ppm).

Related substances. Determine by liquid chromatography 
(2.4.14).

Note—Prepare the solutions immediately before use.

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml of the mobile phase.

Reference solution. Dilute 1.0 ml of the test, solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

. octylsilane bonded to porous silica (5. pm),
- mobile phase: a mixture of 70 . volumes of solution 
.. prepared by. dissolving 0.2 g of potassium dihydrogen 

phosphate and. 0.25 g of cetrimide in 70 ml, of water 
adjusted to pH 7.0 with ammonia and 30 volumes of 
propanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 238 nm,
- injection volume: 20 pl.

Inject the reference solution. Adjust the sensitivity so that 
the height of the peak is not less than 20 per cent of the full 
scale of the recorder.

Inject the reference solution and the test solution. Run the; 
chromatogram three times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area any secondary peak is not more than 0.25 times the 
area of the peak obtained with the reference solution (0.25 per 
cent) and sum of areas of all the secondary peaks is not more 
than 0.5 times the area of the peak in the chromatogram obtained 
with the reference solution (0.5 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.
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Assay. Weigh 0.5 g, dissolve in 40 ml of dimethylformamide 
and titrate with 0.1 Msodium hydroxide using bromothymol, 
blue solution as indicator. Garry out a blank titration.

1 ml of 0./Msodium hydroxide is equivalent to 0.03307 g of 
C12HhC1N2O5S.

Storage. Store protected from light.

Frusemide Injection
Furosemide Injection

Frusemide Injection is a sterile solution of Frusemide in Water 
for Injections prepared with the aid of Sodium Hydroxide.

Frusemide Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of frusemide, 
C12HnCIN2O5S.

Usual strength. lOmgperml.

Description. A clear, colourless or almost colourless solution.

Identification

A. When examined in the range 220 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows three absorption 
maxima at about 228 nm, 271 nm and 333 nm.

B. To a volume of the injection containing 5 mg of Frusemide 
add 10 ml of dilute hydrochloric acid and boil under a reflux 
condenser on a water-bath for 15 minutes. Cool, add 15 ml of 
1M sodium hydroxide and 5 ml of a 0.1 per cent w/v solution 
of sodium nitrite. Allow to stand for 3 minutes, add 5 ml of a 
0.5 per cent w/v solution of ammonium sulphamate, mix and 
add 5 ml of a 0.1 per cent w/v solution of N- (1-naphthyl) 
ethylenediamine dihydrochloride', a red-violet colour is 
produced.

Tests

pH (2.4.24). 8.0 to 9.3.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions immediately before use.

Test solution. Dilute a volume of injection containing about 
0.1 g of Frusemide to 100:0 ml with the mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
ChromSpherC8),

- mobile phase: mixture of 70 volumes of solution 
prepared by dissolving 0.2 g of potassium dihydrogen 
phosphate and 0.25 g of cetrimide in ,70 ml of water 
adjusted to pH 7.0 with ammonia and 30 volumes of 
propanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 23 8 nm,
- injection volume: 100 p.1.

Inject the reference solution and the test solution. Run the 
chromatogram three times the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of any secondary peak is not more than the area of the 
principal peak obtained with the reference solution (1 percent) 
and sum of areas of all the secondary peaks is not more than
1.5 times the area of the peak in the chromatogram obtained 
with the reference solution (1.5 per cent).

Bacterial endotoxins (2.2.3). Not more than 3.5 Endotoxin Units 
per mg of frusemide.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Dilute a measured volume of the injection containing 
about 20 mg of Frusemide with water to produce 100.0 ml. 
Dilute 5.0 ml to 100.0 ml with 0.1 Msodium hydroxide. Measure 
the absorbance of the resulting solution at the maximum at 
about 271 nm (2.4.7). Calculate the content of CnHuClNjOjS 
taking 580 aS the specific absorbance at 271 nm.

Storage. Store protected from light.

Frusemide Tablets
Furosemide Tablets

Frusemide Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of frusemide, 
c12hhcin2o5s.
Usual strengths. 20 mg; 40 mg.

Identification
A. When examined in the range 220 nm to 360 nm (2.4.7), the 
final solution obtained, in the Assay shows three absorption 
maxima at about 228 nm, 271 nm and 333 nm.

B. Shake a quantity of the powdered tablets containing 80 mg 
of Frusemide with 10 ml of ethanol (95 per cent), filter and 
evaporate the filtrate to dryness. Dissolve 25 mg ofthe residue 
obtained in 2.5 ml of ethanol (95 per cent) and add 2 ml of 
4-dimethylaminobenzaldehyde reagent', a green colour is 
produced which changes to deep red.

1
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fests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),Medium. 900 ml ofphosphate buffer pH 5.8,3 Speed and time. 50 rpm and 45 minutes.
I Withdraw a suitable volume of the medium and filter. Measure 

I the absorbance of the filtered solution, suitably diluted with 
I the medium if necessary, at the maximum at about 277 nm 
J (2'4.7). Calculate the content of C12Hi iC1N2O5 S, in the medium 
! from the absorbance obtained by using a solution of known 
| concentration offurosemidelPRS.
I ' ■ '
| Q. Not less than 70 per cent of the stated amount of 
I WWW

j Related substances. Determine by liquid chromatography 
I (2.4.14).
I NOTE—Prepare the solutions immediately before use.

] fest solution. Disperse a quantity of powdered tablets 
| containing about 20 mg of Frusemide in 50.0 ml of the mobile 
j phase.
| Reference solution. Dilute 1.0ml ofthe testsolutionto 100ml 
j with the mobile phase.

Chromatographic system
I - a stainless steel column 25 cm x 4.6 mm, packed with 
] octylsilane bonded to porous silica (5 pm) (Such as 
1 ChromSpher C8),
| - mobile phase: a mixture of 70 volumes of solution

prepared by dissolving 0.2 g of potassium dihydrogen 
j phosphate and 0.25 g of cetrimide in 70 ml of water 
i adjusted to pH 7.0 with ammonia and 30 volumes of 
j propanol,
| - flow rate: 1 ml per minute,
j - spectrophotometer set at 238 nm, 
j - injection volume: 100 pl.
I

j Inject the reference solution and the test solution. Run the 
| chromatogram three times the retention time of the principal 
| peak. In the chromatogram obtained with the test solution the 
| area of any secondary peak is not more than the area of the 
j principal peak obtained with the reference solution (1 per cent), 
| and sum of areas of all the secondary , peaks is not more than 
| 1-5 times the area of the peak in the chromatogram obtained 
| with the reference solution (1.5 per cent).

| Other tests. Comply with the tests stated under Tablets.

I Assay. Weigh and powder 20 tablets. Disperse a quantity of 
i the powder containing 0.1 gofFrusemide and shake with 150

uil of 0.I Msodium hydroxide for 10 minutes. Add sufficient 
| ft/ Msodium hydroxide to produce 250.0 ml and filter. Dilute 
I 5.0 ml to 200.0 ml with 0.1 Msodium hydroxide and measure 
| 'he absorbance of the resulting solution at the maximum at 

FULVESTRANT

about 271 nm (2.4.7). Calculate the content of Ci2HnaN2O5S 
taking 580 as the specific absorbance at 271 nm.

Storage. Store protected from light.

Fulvestrant

Mol. Wt. 607.0c32h47f5o3s

Fulvestrant is 7a-[9-[(2?S')-(4,4,5,5,5-pentafluoropentyl) 
sulfinyl]nonyl]estra-1,3,5( 10)-triene-3,17 p -diol.

Fulvestrant contains not less than 97.0 per cent and not more 
than 102.0 per cent of C32H47F5O3S, calculated on the anhydrous 
basis.

Category. Oestrogen receptor antagonist.

Description. Awhite or almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fulvestrant 
IPRS or with the reference spectrum of fulvestrant.

B. Enantiomeric purity (See Test).

Tests
Appearance of solution. A1.0 per cent w/v solution in ethanol 
(95per cenZ) is clear (2.4.1).

Specific optical rotation (2.4.22). + 108.0° to + 115.0°, 
determined at 365 nm in a 2.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve .50 mg of the substance under 
examination in methanol and dilute to 5.0 ml with methanol.

Reference solution (a). A 1.0 per cent w/v solution of 
fulvestrant IPRS in methanol:

Reference solution (b). Dilute 1.0 ml of the reference solution 
(a) to 100.0 ml with methanol. Dilute 1.0 ml ofthe solution to 
10.0 ml with methanol. . .

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octaylsilane bonded to porous silica 
(3.5 pm),

2434 2435
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- column temperature: 40°,
- mobile phase: A. a mixture of 27 volumes of methanol, 

32 volumes of acetonitrile and 41 volumes of 'water,t
B. a mixture of 10 volumes of water, 41 

volumes of methanol and 49 volumes of acetonitrile, 
- a gradient program using the conditions given below, 
- flow rate: 2 ml per minute, 
- spectrophotometer set at 225 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0
25
55
65

70

100
100

0

0
100 .

0
0

100
100 

0

Name Relative 
retention time

Correction 
factor

Fulvestrant impurity F1 0.4
Fulvestrant (Retention time:

0.3

about 23 minutes) 1.0 —

Fulvestrant impurity A2 1.1 ___

Fulvestrant impurity B3 1.2 . —
Fulvestrant impurity C4 1.7 ... —

Fulvestrant impurity D5 6 1.9 0.7

47-[9-[[9-[(4,4,5,5,5-pentafluoropeiityl)sulfinyl]nony.ljsulfinyl]no,nyl] 
estra-1,3,5(10)-triene-3,17{3-diol,

57’-nonane-l,9-diylbis[estra-l,3,5(10)-triene-3,17p -diol].

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less.than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution..(b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to fulvestrant impurity D is not more than
6 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.6 per’cent.), the area of 
any peak corresponding to fulvestrant impurity C is not more 
than 3 times the area of principal peak in the Chromatogram 
obtained with reference solution (b) (0.3 per cent), the area of 
any peak corresponding to fulvestrant impurity B is not more 
than twice the area of principal peak in the chromatogram

'7-[9-[(4,4,5,5,5-penta fluor open tyl)sulfinyl]nonyl]~3,17a- 
dihydroxyestra-l,3,5(10)-tnen-6-one (6-keto-fulvestrant).

37p-[9-[(l?S)-(4,4,5,5,5-pentafluoropentyl)sulfinyl]nonyl]estra-  
1,3,5(10)-triene-3,17p-diol(7p-fulvestrant),

’7 a- [9 - [ (4,4,5,5,5-pentaflu oropenty l)sulfonyl]nonyl] estr a-1,3,5(10)-
triene-3,17p - diol, -

........................... .................................................. ....... .....

obtained with reference solution (b) (0.2 per cent), the a 
any peak corresponding to fulvestrant impurity F is not ° 
than 1.5 times the area of principal peak in the chrornatoorA 
obtained with reference solution (b) (0.15 per cent), the ar 
any other secondaiy peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of the areas of all the 
secondary peaks is not more than 10 times the area of 
principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent), Ignore any peak with an area less 
than 0.5 times that of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14). y

Test solution. Dissolve .20 mg of the substance under 
examination in the mobile phase and dilute to 20.0 ml with the 
mobile phase.

Reference solution. Dissolve 5 mg offulvestrant IPRS in the 
mobile phase and dilute to 5.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica gel AD for chiral separation (10 pm),
- mobile phase: a mixture of 12 volumes of ethanol and 

88 volumes of 2-methylpentane,
- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 10 pl.

The relative retention time with reference to fulvestrant epimer 
B (retention time: about 26 minutes) for fulvestrant epimer A Is 
about 1.1.

Inject the reference solution. The test is not valid unless the 
resolution between the fulvestrantepimer B and fulvestrant 
epimer A is not less than 1.3.

Inject the reference solution and the: test solution. Run the 
chromatogram 1.75 times the retention time of fulvestrantepimer 
B. Fulvestrantepimer A/ fulvestrantepimer B ratio: 42:58 to 
48:52.

Heavy metals (2.3.13). Dissolve 1.0 g of substance under 
examination in 20.0 ml of ethanol (95 percent). 12 ml of the 
solution complies with the limit test for heavy metals, Method 
D (20 ppm), using 10 ml of lead standard solution (1 ppm Ph)-

Water (2.3.43). Not more than 0.5 per cent.
Sulphated ash (2.3.18). Not more than 0.1 percent, determined 
in a platinum crucible.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications.

Inject reference solution (a) and the test solution.
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^|Culate the content of G32H47F5O3S.

intendedfor use in the manufacture of parenteral 
^-^jarations without further appropriate procedure for the 
"^oval of bacterial endotoxins complies with the following 
$£ti&ial requirements.'

fjtierial endotoxins (2.2.3). Not more than 1.25 Endotoxin 
Unit per mg of fulvestrant.

utility (2.2.11). Complies with the test for sterility.

ghjrige. Store protected from light and moisture at a 
{eIppprature between 2° to 8°.If the material is intended for 
use in the manufactureof parenteralpreparations, the container 
should be sterile, tamper-evident and sealed so as to exclude 
micro-organisms. ' . . . ;

labelling. The label states whether, or not the material is 
intended for use in the manufacture of parenteral preparations.

Fumaric Acid

HOOC . H

H COOH

C4HA '7 ■ Mol. Wt. 116.1

Fumaric acid is (2E)-butanedioic acid.

Fumaric Acid contains not less than 99.5 per cent and hot 
more than 100.5 per cent of C4H4O4, calculated on the 
anhydrous basis".'' ■ • ;

Category. Pharmaceutical aid.

Description. Awhite granules or crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with fumaric acid 
IPRS or with the reference spectrum of fumaric acid.

Tests

Heavy metals (2.3.13). 2.0 g complies'with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0,1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 1 g.

Maleic acid. Not more than 0.1 per cent.

Determine by liquid chromatography (2.4.14).

Psst solution. Dissolve 100 mg of the substance under 
examination in 100.0 ml of the mobile phase.

Reference solution (a). A0.0001 per cent w/v solution of maleic 
acid IPRS in the mobile phase.

Reference solution (b).A. 0.001 per cent w/v solution oifumaric 
acid IPRS and 0.0005 per cent w/v solution of maleic acid 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 22 cm x 4.6 mm, strong cation­

exchange resin consisting of sulfonated cross-linked 
styrene-divinylbenzene copolymer in the hydrogen form 
(7 to 11pm),

- mobile phase. 0.0025 Msulphuric acid, 
flow rate: 0.3 ml per minute,

- spectrophotometer set at 210 nm, .
- injection volume: 5 pl.

Inject reference solution (b). The test is not valid unless the 
resolution obtained with reference solution (b), between the 
peaks corresponding to maleic acid and fumaric acid is not 
less than 2.5 and relative standard deviation for replicate 
injections obtained with reference solution (a) is not more 
than 2.0 per cent. The relative retention time with reference to 
fumaric acid for maleic acid is about 0.5.

Inject reference solution (a) and the test solution.

Calculate the content of maleic acid, C4H4O4.

Assay. Weigh 1 g of Fumaric Acid and dissolve in 50 ml.of 
methanol, warm gently on a steam bath to effect solution, 
cool'. Titrate with 0.5 M sodium hydroxide, using 
phenolphthalein solution as indicator. -Carry out a blahk 
titration.

1 ml of 0.5 Msodium hydroxide is equivalent to 0.02902 g of 
C4H4O4.

Storage. Store protected from moisture.

Furazolidone

C8H7N3O5 Mol. Wt. 225.2

Furazolidone is 3-(5-nitrofbrfurylideneamino)oxazolidin-2-one.

Furazolidone contains not less than 97.0 per cent and not 
more than 103.0; per cent of C8H7N3O5, calculated on the dried 
basis.. ■ - . ':
Category. Antibacterial; antiprotozoal.

Description. A yellow, crystalline powder.
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Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with furazolidorie 
IPRS or with the reference spectrum of furazolidone.

B. Dissolve 1 mg in 1 ml of dimethylformamide and add 0.05 ml 
of I Methanolic potassium hydroxide; a deep blue colour is 
produced.

Tests

pH (2.4.24). 4.5 to 7.0, determined in a solution prepared by 
shaking 1.0 g for 15 minutes-with 100 ml of carbon dioxide- 
free water and filtering.

Nitrofurfural diacetate. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 95 volumes of toluene 
5 volumes of dioxan.

Test solution. Dissolve 50 mg of the substance under 
examination in 5 ml of dimethylformamide by heating on a 
water-bath for a few minutes, allow to cool and dilute to 10 ml 
with acetone.

Reference solution. A solution containing 0.01 per cent w/v of 
nitrofurfural diacetate IPRS in a mixture of equal volumes of 
dimethylformamide and acetone. ''

. Apply to the plate 10 pl of the reference solution and 20 pl of 
the test solution. After development, dry the plate in air and 
heat it at 105° for5minutes. Spray with a solution prepared by

. dissolving 0.75 g ofphenylhydrazine hydrochloride in 10 ml 
of ethanol (95 per cent), diluting to 50 ml with water, adding 
activated charcoal, filtering and then adding 25 ml of 
hydrochloric acid and sufficient water to produce 200 ml. 
Any spot corresponding to nitrofurfural diacetate in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Carry out the following procedure protected from 
light.

Weigh 80 mg, add . 150 ml of dimethylformamide, swirl to 
dissolve and add sufficient water to produce 500.0 ml. Dilute 
5.0 ml to 100.0 ml with water and mix. Measure the absorbance 

; of the resulting solution at the maximum at about 367 nm (2.4.7). 
Calculate the content of CgH7N3O5 taking 750 as the specific 
absorbance at 367 nm.

Storage. Store protected from light. -
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Furazolidone Oral Suspension
Furazolidone Ordl Suspension is a suspension of Furazolidone 
in a suitable aqueous flavoured vehicle.

Furazolidone Oral Suspension contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
furazolidone, C8H7N3O5.

Usual strength. 25 mg per 5 ml.

Identification

Add a quantity of the suspension containing 50 nig of 
Furazolidone to 10 ml of a freshly prepared mixture of 9 volumes 
of dimethylformamide andT volume of 1 M ethanolic 
potassium hydroxide. The solution turns purple, immediately 
changes to deep blue and on standing for about 10 minutes 
again turns purple.

Tests
pH(2.4.24).6.0to8.5.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Carry out the following procedure protected from 
light.

To a measured volume of the suspension containing 50 mg of 
Furazolidone add 5 ml of wafer and mix. Transfer this mixture 
to a 250-ml volumetric flask with the aid of dimethylformamide. 
Add about 150 ml of dimethylformamide, shake by mechanical 
means for 10 minutes, dilute to volume with dimethyl­
formamide and mix. Dilute 5.0 ml of the solution to 100.0 ml 
with water and mix well. Measure the absorbance of the 
resulting solution at the maximum at about 367 nm (2.4.7), 
using dimethylformamide solution (5 per cent v/v) as the 
blank. Calculate the content of C8H7N3O3 taking 750 as the 
specific absorbance at 367 nm.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Furazolidone Tablets
Furazolidone Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
furazolidone, C8H7N3O5.

Usual strengths. 100 mg; 200 mg.

Identification
To a quantity of the powdered tablets containing 50 mg of 
Furazolidone add 10 ml of a freshly prepared mixture of 
9 volumes of dimethylformamide and 1 volume of 1 M 
ethanolic potassium hydroxide. The solution turns purple,
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immediately changes to deep blue and on standing for 10 
minutes, again turns purple.

Tests
Other tests. Comply with the tests-stated under Tablets.

Assay- Carry out the following procedure protected from 
light.: :

Weigh and powder 20"tablets. Disperse a quantity of the 
powder containing 80 mg of Furazolidone into a 200-ml 
volumetric flask, add 100 ml of dimethylformamide, warm to 
aboyt 50° and shake well. Cool, dilute to volume with 
fmethylformamide, mix and centrifuge a small quantity of the 
mixture. Dilute 5.0 ml of the clear, supernatant liquid to 
250.0 ml with water and mix. Measure the absorbance of the 
resulting solution at the maximum at about 367 nm (2.4.7), 
using dimethylformamide diluted 50 times with water as the 
blank. Calculate the content of CJ [,N3O5 taking 750 as the 
specific absorbance at 367 nm.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Fusidic Acid

CaiH^CV/sH.O Mol. Wt. 525.7

Fusidic Acid is en/-16a-acetyloxy-3p,lip-dihydroxy-  
4p,8P,14P-trimethyl-18-nor-5P,I0a-cholesta(17Z)-17(20), 
24-dien-21 -oic acid hemihydrate, an antimicrobial substance 
produced by the growth of certain strains of Fusidium 
eoccineum or by any other means. ........

Fusidic Acid contains not less than 97.5 per cent arid not more 
than 101.0 per cent of C3iH48O6, calculated on the anhydrous 
basis. ■ ' T . ■ ■

Category. Antibacterial. .

Description. A white, crystalline powder:

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare, the spectrum with that obtained with fusidic acid 
IPRS or with the reference spectrum of fusidic acid.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G254.

Mobile phase. A mixture of 80 volumes of chloroform, 
10 volumes of glacial acetic acid, 10 volumes of cyclohexane 
and 2.5 volumes of methanol.

Test solution. Dissolve (X2 g of the substance under 
examination in 100.0 mlpl ethanol (95per cent).

Reference solution. A 0.24 per cent w/v solution of 
diethanolamine fusidate IPRS in ethanol (95 per cent).

Apply to the plate 5 pl of each solution. After development, 
dry the plate at 105° for 10 minutes and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.17).

Test solution. Dissolve 0.5 g of the substance, under 
examination in 100.0 ml of the mobile phase.

Reference solution (a). Dissolve 5 mg of 3-ketofusidic acid 
IPRS in 5 ml of the mobile phase. To 1.0 ml of the solution add 
0.2 ml of the test solution and dilute to 20.0 ml with the mobile 
phase.

Reference solution (b). Dilute 20 pl of the test solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm.x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of acetonitrile, 

20 volumes of water, 20 volumes of a 1 per cent w/v 
solution of phosphoric acid and 10 volumes of 
methanol,

~ ~ flow rate: 2 ml per minute,
- spectrophotometer set at 235 nm,
- injectionvolume:20pl.

Continue the chromatography for at least 3.5 times the retention 
time of the principal peak. In the chromatogram obtained with 
the test solution the sum of the areas of any secondary peaks 
is not greater than 4 times the area of the peak corresponding 
to fusidic acid in the chromatogram obtained with reference 
solution (a). Ignore any peak with an area less than that of the 
principal peak in the chromatogram obtained with reference 
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solution (b). The test is not valid unless the resolution factor 
between the peaks corresponding to 3-ketofusidic acid and 
fusidic acid in the chromatogram obtained with reference 
solution (a) is not less than 2.5 and unless the principal peak 
in the chromatogram obtained with reference solution (b) has 
a signal-to-noise ratio of not less than 3.

Sulphated ash (2.3.18). Not more than 0.2 per cent

Water (2.3.43). 1-.4 to 2.0 percent, determined on 0.5 g.'

Assay. Determine by liquid chromatography (2.4,14).

Test solution. Dissolve 250 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml ofthe solution to 50.0 ml with the 
mobile phase.

Reference solution. A 0.05 per cent w/v solution of fusidic 
acid IPRS in the mobile phase. ; <

Chromatographic system .
- a stainless steel column 15 cm.x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of acetonitrile;, 

20 volumes of -water, 20 volumes of a 1.0 per cent w/v 
solution of orthophosphoric acid and 10 volumes of 
methanol,

- flow rate: 2 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 20 pl.

The retention time of the principal peak is about 6.0 minutes.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C3iH4SO6.

Storage. Store protected from light.

Fusidic Acid Cream
Fusidic Acid Cream contains fusidic acid in a suitable cream 
base.

Fusidic Acid Cream contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of fusidic 
aeid,c31H48o6. •_ ' :J. . . -.F

Usual strength. 2 per cent w/w. . .

Identification
A; Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel. GF254.

2440

Mobile phase. A mixture of 2.5 volumes of methanol 
10 volumes of glacial acetic acid, 10 volumes of cyclohexcu^ 
and 80 volumes of chloroform.

Test solution. Disperse a quantity of the cream with shakin 
containing about 40 mg of anhydrous fusidic acid in 10 ml of 
ethanol (95 per cent), filter. Use the filtrate.

Reference solution (a). A 0.5 per cent w/v solution of 
diethanolamine fusidate IPRS in ethanol (95 per cent).

Reference solution (b). A.0.05 per cent w/v solution of 
potassium sorbate in water.

Apply to the plate 10 pl of each solution: Allow the mobile 
phase to rise 12.5 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a) and is well separated from any spot corresponding 
to the spot in the chromatogram obtained with'reference 
solution (b).

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
pH (2.4.24). 4.5 to 6.0.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the cream containing 
about 15 mg of anhydrous fusidic acid in 25 ml of the mobile 
phase, heat the mixture until the cream has melted and shake 
for 15 minutes. Cool the mixture to below 10° and filter. Discard 
the first few ml of filtrate and warm to room temperature.

Reference solution (a). To 1 ml of a 0.06 per cent w/v solution 
of 3~ketofusidic acid IPRS in the mobile phase. Add 1 ml of 
the test solution and dilute to 100 ml with the mobile phase.

Reference solution (b). Dilute 30 pl of the test solution to 
100.0 ml with the mobile phase.
Reference solution (c). A 0.004 per cent w/v solution of 
potassium sorbate in the-mobile phase: .

Chromatographic system
- h stainless steel column 12.5’cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Lichrospher 100RP-18), '

. ■ ■. - mobile phase: a mixture of 10 volumes of methanol, 
40 volumes of 0,05M orthophosphoric acid and 
50 volumes of acetonitrile,

- flow rate: 2.5 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 20 pl.
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(oject reference solutionis)- The test is not valid unless the 
^solution between the peaks due to 3-ketofusidic acid and 
ft^idic acid is not less than 3.5.

Inject reference solution (a), (b), (c) and the test solution. Run 
the chromatogram 3.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the sum of areas of all the secondary peaks is not more than 5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (5.0 per cent). Ignore any 
peak with an area less than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.03 per 
ceiitj and any peak with the same retention time as that ofthe 
principal peak 
solution (c).

in the chromatogram obtained with reference

Other tests. Comply with the tests stated under Cream.
Assay. Determine by liquid chromatography (2.4.14).
Test solution. Disperse a quantity of the cream containing 
about 15 mg of anhydrous fusidic acid in 50 ml of the mobile 
phase, heat until the cream has melted and shake for 15 minutes. 
Cool the mixture to below 10° and filter. Discarding the first 
few ml of filtrate and warm to room temperature.
Reference solution. A 0.0375 per cent w/v solution of 
diethanolamine fusidate IPRS in the mobile phase.
Chromatographic system as described under Related 
substances.
Inject the reference solution and the test solution.
Calculate the content of C31H48O6 in the cream.
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| GabaPent*n
| H2N^X^COOH

j
| C9H17NO2 Mol. Wt 171.2
I
I Gabapentin is [l-(aminomethyl) cyclohexyl] acetic acid

1 Gabapentin contains not less than 98.0 per cent and not more 
| tlian 102.0 per cent of C9H17NO2, calculated on the anhydrous 
I basis.
j Categoiy-Antiepileptic.

1 Description, A white or almost white, crystalline powder.

j Identification
1 A. Determine by infrared absorption spectrophotometry (2.4.6). 
i Compare the spectrum with that obtained with gabapentin 
j IPRS or with the reference spectrum of gabapentin.

I 8. In the Assay, the principal peak in the chromatogram
I obtained with the test solution corresponds to the peak in the 
j chromatogram obtained with reference solution (a).

| Tests
J pH (2.4.24). 6.5 to 8.0, determined in a 2,0 per cent solution.
| Related substances. A. Determine by liquid chromatography 
j (24.14). ■.••••’

I Diluent. Dissolve 2.32 g of ammonium dihydrogen phosphate 
| in 950 ml of water, and adjusted to pH 2.0 with 
| orthophosphoric'acid, and dilute to 1000 ml with water.

I Test solution. Dissolve 140 mg of the substance under 
] examination in the diluent and dilute to 10.6 ml with the diluent.'

] Reference solution (a). A solution containing 1.4 per cent of 
f gabapentin IPRS, 0.0014 per. cent gabapentin impurity A IPRS 
] and 0.00084 per cent gabapentin impurity B IPRS in the 
\ diluent.

| Reference solution (b), A 0.00084 per cent w/v solution of 
1 gabapentin, impurity E IPRS in the diluent.

1 Chromatographic system .
( a stainless steel column 25 cm x 4.6 mm, packed with 
• endcapped octadecylsilane bonded to porous silica 
j ■ (5pm),
J - column temperature: 4Q°,
| - mobile phase: a mixture of 24 volumes of acetonitrile
j and 76 volumes of buffer solution prepared by dissolving
j 0.58 g of ammonium dihydrogen phosphate and 1.83 g
] of sodium perchlorate in 950 ml of water and adjusted
j to pH 1.8 with perchloric acid and diluted to 1000 ml
j with water, . ,

GABAPENTIN

- flowrate:1.0mlperminute,
- spectrophotometer set at 215 nm,
- injectionvolume:20pl.

Name Relative 
retention time

Correction 
factor

Gabapentin 1.0
Gabapentin impurity E1 2.9 —
Gabapentin impurity A2 3.5 0.188
Gabapentin impurity B3 3.8 2.86
'carboxymethyl-cyclohexanecarboxylic acid, 
22-aza-spiro [4,5] decan-3-one,

3(1 -cyano-cyclohexyl)-acetic acid.

.NOTE --The relative response factor are calculated in 
response of gabapentin impurity E due to low absorptivity of 
gabapentin at 254 nm.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to gabapentin impurity A 
and gabapentin impurity B is not less than 2,3.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to gabapentin impurity E is not more than 
1.6 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent),the area of 
peak corresponding to gabapentin impurity A is not more than 
1.6 times the area of principal peak obtained with reference, 
solution (b) (0.1 per cent) and the area of peak corresponding 
to gabapentin impurity B is not more than the area of principal 
peak obtained with reference solution (b) (0.06 per cent), the 
area of any other secondary peak multiplied with a correction 
factor of 2.43 is not more than 1.6 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b)(0.1 percent).

B. Determine by liquid chromatography (2.4.14) as described 
in test A of related substances with the following 
modifications.

Reference solution. A 0.00028 per cent w/v solution of 
gabapentin impurity DIPRS (I-(3-oxo~2-aza-spirp[4.5]dec-. 
2-ylmethyl)-cyclohexyl)-acetic acid in the diluent.

Use chromatographic systems as described in related 
substances test A with the following modifications.

- mobile phase: a mixture of 30 volumes of methanol, 
35 volumes of acetonitrile and 35 volumes of buffer 
solution, prepared by dissolving 0.58 g of ammonium 
dihydrogen phosphate and 1.83 g ofsodium perchlorate 
in 950 ml of water and adjusted to pH 1.8 with perchloric 
acid and dilute to 1000 ml with water.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 13,600 theoretical plates.
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Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak other than impurity D is not more than 5 times the area of 
principal peak obtained with the reference solution (0.1 per 
cent).

The total impurity for test A and B is not more than 0.5 per 
cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Water (2.3.43). Not more than 0.5 per cent.

Sulphated ash (2.3.18). Not more than 0.1 per cent

Assay. Determine by liquid chromatography (2.4.14), as 
described under the test A of Related substances with the 
following modifications.

Reference solution (a). A 1.4 per cent w/v solution of 
gabapentin IPRS in the diluent.

Reference solution (b). A 0.23 per cent w/v solution of 
gabapentin IPRS from reference solution (a) in the diluent.

Inject reference solution (a); The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 1900 theoretical plates.

Inject reference solution (a) and the test solution.

Calculate the content of C9H17NO2. ...

Storage. Store protected from moisture.

Gabapentin Capsules
Gabapentin Capspies contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
gabapentin C9H17NO2.

Usual strengths. 100 mg; 300 mg; 400 mg; 450 mg.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with gabapentin 
IPRS or with the reference spectrum of gabapentin.

B. In the Assay, the principal peak, in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference, solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle), ? , ,

....................................................................................... lp2022

Medium. 900 ml of 0.06 Mhydrochloric acid,
Speed and time. 50 rpm and 20 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a quantity of gabapentin Zpftj 
in the dissolution medium to obtain a solution of known 
concentration similar to the expected concentration of the 
test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm),
- mobile phase: a mixture of940 volumes of buffer solution 

prepared by dissolving 1.2 g of potassium dihydrogen 
orthophosphate in water adjusted to pH 6.9 with 5 M 
potassium hydroxide and 60 volumes of acetonitrile

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 100 pl.

Inject the reference solution and the test solution.

Q. Not less than 80 per cent of the stated amount of C9H17NO2.

Related substances. Determine by liquid chromatography 
(2.4.14).

Diluent. Dissolve 1.2 g of .potassium dihydrogen 
orthophosphate in 1000 ml water and adjusted to pH 6.9 with 
5 Mpotassium hydroxide.

Test solution. Weigh a quantity of mixed content of 20 
capsules. Dissolve a weighed quantity containing about 500 
mg gabapentin in diluent, sonicate for 30 minutes and dilute 
to 25.0 ml with diluent and filter.

Reference solution. A solution containing 0.004 per cent w/v 
each of gabapentin IPRS and gabapentin impurity A IPRS 
(2-Aza-spiro[4,5] decan-3-one) inthe diluent.
Chromatographic system

— a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

- mobile phase: A. a mixture of 940 ml of the buffer 
solution prepared by dissolving 1.2 g of potassium 
dihydrogen orthophosphate adjusted to pH 6.9 with

- 5 Mpotassium hydroxide and 60 ml of acetonitrile,
B. a mixture of700 ml ofthe buffer solution 

prepared by dissolving 1.2 g of potassium dihydrogen 
orthophosphate adjusted to pH 6;9 with 5 Mpotassium 
hydroxide and 300 ml of acetonitrile,

,, --a gradient programme using the conditions given below,
: flowrate: 1.5 ml per minute,

- spectrophotometer set at 210 nm,
- injection volume: 50 jrl.

Mobile phase A Mobile phase B 
(per cent v/v) (per cent v/v)

100 0

100 0
0 100

100 0

100 0 
| Inject the reference solution. The test is not valid unless the 
I tailing factor is not more than 2.0 for the principal peak.

Inject the reference solution and the test solution. In the 
| chromatogram obtained with the test solution, the area of 
| peak corresponding to gabapentin impurity Ais not more than 
I twice the area of peak due to gabapentin impurity A in the 
1 chromatogram obtained with the reference solution (0.4 per 
I cent), the area of any other secondary peak is not more than 
| 0,5 times the area of the principal peak in the chromatogram 
] obtained with the reference solution (0.1 per cent), and the 
| sum of the area of all the secondary peaks is not more than 5 
| times the area of the principal peak in the chromatogram 
I obtained with the reference solution (1.0 per cent).

j Other tests. Comply with the tests stated under Capsules, 

j Assay. Determine by liquid chromatography (2.4.14).

,| Diluent. Dissolve 1.2 g of potassium dihydrogen 
I orthophosphate in 1000 ml water and adjusted to pH 6.9 with

5 Mpotassium hydroxide.

j Test solution. Weigh a quantity of mixed content of 20 capsules, 
j Disperse a quantity of powder containing 400 mg gabapentin 

in the diluent, mix with the aid of ultrasound for 60 seconds
| and dilute to 100.0 ml with the diluent.

| Reference solution. A 0.4 per cent w/v solution of gabapentin 
i IPRS in the diluent.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

| octylsilane bonded to porous silica (5 pm), 
j - mobile phase: a mixture of940 ml of buffer prepared by 
i dissolving 1.2 g of potassium dihydrogen ortho-
| phosphate in water adjusted to pH 6.9 using 5 M
I potassium hydroxide and 60 volumes of acetonitrile, 
J - flow rate: 1.2 ml per minute,
I - spectrophotometer set at 210 nm, 
| ■- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
J column efficiency is not less than 7000 theoretical plates and 
j the tailing factor is not more than 2.0 and the relative standard 
1 deviation for replicate injections is not more than 2.0 per cent. 

) Inject the reference solution and the test solution.

Calculate the content of C9H17NO2 in the capsule.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Gabapentin Tablets
Gabapentin Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
gabapentin, C9Hi7NO2.

Usual strengths. 100 mg; 300 mg; 400 mg; 600 mg; 800 mg.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with gabapentin 
IPRS or with the reference spectrum of gabapentin.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.06 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, diluted if necessary, with. the. 
dissolution medium.

Reference solution. Dissolve a weighed quantity1 of 
gabapentin IPRS in dissolution medium to obtain a solution 
of known concentration similar to the test solution.

Use the chromatographic system as described under Assay.

Inject the reference solution and the test solution.

Calculate the content of C9H17NO2.

Q. Not less than 80 per cent of the stated amount of C9H17NO2.

Related substances. Determine by liquid chromatography 
(2.4.14).
Diluent. Dissolve 1.2 g of potassium dihydrogen 
orthophosphate in 1000 ml of water and adjusted to pH 6.9 
with 5 Mpotassium hydroxide.

Test solution. Weigh and powder 20 tablets. Dissolve a 
weighed quantity containing about 500 mg gabapentin in 
diluent, sonicate for 30 minutes, dilute to 25.0 ml with the 
diluent:
Reference solution. A solution containing 0.004 per cent w/v 
each of gabapentin IPRS and gabapentin impurity A IPRS 
(2-Aza-spiro[4, 5] decan-3-one) in the diluent.
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of940 ml of buffer prepared 

by dissolving 1.2 g of potassium dihydrogen 
orthophosphate in water adjusted to pH 6.9 using 5 M 
potassium hydroxide and 60 volumes of acetonitrile^

B. a mixture of700 ml of buffer prepared 
by dissolving 1.2 g of potassium dihydrogen 
orthophosphate in water adjusted to pH 6.9 using 5 M 
potassium hydroxide and 300 volumes of acetonitrile, 

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 210 hm, 
- injection volume: 50 pl

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) . (per cent v/v)

0 100 0

4 100 0
45 0 100

45.1 100 0

50 100 0
Inject the reference,solution, The test is not valid unless the 
tailing factor is not more than 2.0 for the principal peak:

Inject the reference solution and the test solution. In the 
chromatogram obtained with the, test solution, the area of 
peak corresponding to gabapentin impurity A is not more than 
twice the area of peak due to gabapentin impurity A in the 
chromatogram obtained with the reference solution (0.4 per 
cent), the area of any other secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.1 per cent), and the. 
sum of the area of all the secondary peak in not more than 5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Diluent. Dissolve 1.2 g of potassium dihydrogen 
orthophosphate in 1000 ml water and adjusted to pH 6.9 with 
5 Mpotassium hydroxide.

Test solution. Weigh and powder 20 tablets, Disperse a quantity 
of powder containing 400 mg gabapentin in the diluent, 
sonicate for 30 minutes, dilute to 100.0 ml with diluent.

Reference solution,. A.0 A per cent iy/v solution of gabapentin 
IPRS in the buffer solution.

Chromatographic system :
< - a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of940 volumes of buffer soluti 
prepared by dissolving 1.2 g of potassium dihydrog^j 

orthophosphate in water adjusted to pH 6.9 using 5 v/ 
potassium hydroxide and 60. volumes of acetonitrne

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 50 pl. &

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 7000. theoretical plates the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent

Inject the reference solution and the test solution.

Calculate the content of C9Hi7NO2 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°,

Galantamine Hydrobromide

C17H21NO3,HBr : MolWt.368.3

Galantamine Hydrobromide is (4aS,67?,8a5)- 5,6,9,10,11,12- 
Hexahydro- 3-methoxy-11 -methyl- 4a/7- [l]benzofuro[3a,3,2- 
ef\ [2] benzazepin-6-ol hydrobromide.

Galantamine Hydrobromide contains not less than 98.0 per 
cent and not more than 102.0 per cent of C17H2]NO3,HBr, 
calculated on the dried basis.

Category. Cholinesterase Inhibtor.

Description. A white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with galantatmM 
hydrobromide IPRS or with the reference spectrum o 
galantamine hydrobromide.
B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogrant obtained with theLeference solution.
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fests

gaiantamine Enantiomer. Not more than 0.1 per cent. 

Determine by liquid chromatography (2.4.14).

fytsohition. Dissolve 50 mg of substance under examination 
^ethanol and dilute to 100.0 ml with methanol.

^erence solution. A solution containing 0.0005 per cent w/v 
each of (+) galantamine IPRS and galantamine hydrobromide 
IPRS in methanol.

Chromatographic system
_ a stainless steel column 25 cmx 4.6 mm, such as chiral 

Pack-AD-H, (5 pm),
mobile phase: a mixture of 85 volumes of ■ n-hexane, 
15 volumes of isopropylalcohol, DA volume of 

. diethylamine and 0.1 volume of trijluoroacetic acid, 
- flow rate: 1 ml.per minute, 
- spectrophotometer set at 220 nm, 
.- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peak due to galantamine and (+) 
galantamine isomer is not less than 3.0.

Inject the reference solution and the test solution.

Calculate the content of Galantamine isomer by area
j normalisation. . ■ - ■ .

1 Related substances. Determine by liquid chromatography 
| (2.4.14). : =

Solvent mixture. 95 volumes of water and 5 volumes of 
j methanol.

| Test solution. Dissolve 50 mg of the substance under 
j examination in the solvent mixture and dilute to 50.0 ml with 
] the solvent mixture.

| Reference solution (a). A solution containing 0.1 per cent 
i w/v each of galantam ine IPRS, galantam ine N-oxide. IPRS, 
j fycoramine IPRS, epigalantamine IPRS and dehydroxyl 
j galantamine IPRS in the solvent mixture.

i Reference solution (b). A 0.0005' per cent w/v solution of 
; galantamine hydrobromide IPRS in the solvent mixture. .

| Chromatographic system. .
{ - a stainless steel column 10 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (3.5 pm), .
I " column temperature: 55°, . •
I - mobile phase: A. a mixture of 9 5 volumes of a solution
i prepared by dissolving 0.79 g D'disodium hydrogen 

orthophosphate ^D 2A6 g of sodium dihydrbgen 
] orthophosphate anhydrous into 1000 ml of water and 
j 5 volumes of methanol. ■■■■■■■■■'.
j B. acetonitrile, ■ '
| - a gradient programme using the conditions given below,

I| ft

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm, 
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
6 100 0
20 95 05
35 85 15
50 80 20

'" 51'' 40 60
55 40 60
56 100 . o'
65 100 0

The relative retention time with reference to galantamine for 
norgalantamine is 0.27; for desmethyl galantamine is 0.35, for 
galantamine-N-oxide is 0.62; for lycoramine is 0.82; for 
epigalantamine is 1,17 and for dehydroxyl galantamine is 2.07; 

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between galantamine and epigalantamine is not 
less than 4.5 in the chromatogram obtained with reference 
solution (a) in the chromatogram obtained with reference 
solution (b), the column efficiency is not less than 3000 
theoretical plates and the tailing factor is not more than 2.0.

Inject the test solution. The area of any peak due to, 
galantamine-N-oxide, epigalantamine, desmethyl galantamine 
is not more than 0.2 per cent, the area of any peak due to de 
hydroxyl galantamine and lycoramine, is not more than 0.4 per 
cent, the area of any other secondary peak is not more than 
0.1 per cent and the sum of areas of all the secondary peaks is 
not more than 1.0 per cent, calculated by area normalisation.

Bromide content. 20.6 per cent to 22.8 per cent.

Dissolve 0.35 g in 40.0 ml of water, add 10.0 ml oinitric acid'. 
Titrate with 0.1 M silver nitrate, determining the end point 
potentiometrically (2.4.25), using combined electrode. Cany 
out a blank titration.
1 ml of 0.1Msilver nitrate is equivalent.to 0.00799 g of bromide.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). . ......

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours;

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of water and 40 volumes of 
methanol. .. ; ;

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with
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the solvent mixture and further dilute 5.0 ml of the solution to 
50.0 ml with the solvent mixture. ,

Reference solution. A 0.005 per cent w/v solution of 
galantamine hydrobromide IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 90 volumes of a solution 

prepared by dissolving 2.64 g of diammonium hydrogen 
orthophosphate to 1000 ml of water, adjusted to pH 6.8 
with orthophosphoric acid and 10 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injectionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C]7H2iNO3,HBr.

Gallamine Triethiodide

; O/\^N(C2H5)3 : 

(C2H5)3N^^ ^ N(C2H5)3 31

CioHeoW^ < Mol.Wt.891.5

Gallamine Triethiodide is 2,2’,2"-(benzene- :
1,2,3-triyltrioxy)tris(tetraethylammonium) triiodide.

Gallamine Triethiodide contains not less than 98.0 per cent 
and not more than 101.0 per cent of C30H60I3N3O3, calculated 
on the dried basis. ;

Category. Skeletal muscle relaxant:

Description. A white or almost white powder; hygroscopic.

Identification >

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out:

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with gallamine 
triethiodide IPRS. / <

B. When examined in the range 220 nm to 360 nm (2.4.7) a 
0.001 per cent w/v solution in 0.01 M hydrochloric acid shows 
an absorption maximum at about 225 nm is 0.50 to 0.55.

C. To 5 ml of a 1 per cent w/v solution add 1 ml ofpotassium 
mercuri-iodide solution-, a yellow precipitate is produced.

D. Acidify 2 ml of a 0.5 per cent w/v solution with 0.2 ml of 2 A/ 
nitric acid', the resulting solution gives reactio^(A) of iodides 
(2.3.1).

Tests

Appearance of solution. A2.0 per cent w/v solution is clear 
(2.4.1), and, when examined immediately after preparation, not 
more intensely coloured than reference solution YS7 (2.4,1).

Acidity or alkalinity. To 50 ml of water add 0.2 ml of methyl 
red solution and adjusted to pH 6.0 with 0.01 M sulphuric 
acid or 0.02 M sodium hydroxide until the colour is orange­
yellow. Add 1 g of the substance under examination and shake 
to dissolve. Not more than 0.2 ml of 0.01 M sulphuric acid or 
0.02 Msodium hydroxide is required to restore the orange­
yellowcolour.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 30 mg of the substance under 
examination in 50.0 ml of the mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
, - mobile phase:- dissolve 1.4 g of sodium perchlorate in 

85 ml ofphosphate buffer pH 3.0 and 15 ml of methanol, 
- flowrate: 1 ml per minute, 
- spectrophotometer set at 205 nm, 
- injection volume: 20 pl.'

The relative retention time with reference to gallamine for 
2,2’,2”-[benzene-l,2,3-triyltris(oxy)]tris(A(A-diethylamine) 
(gallamine impurity A) is . about 6.45, for 2,2’-[2-[2- 
(triethylammonio)ethyl]-1,3-phcnylenebis(oxy)]bis(AyV,.V- 
triethylethanaminium)triiodide (gallamine impurity B) is about 
0.5, for 2,2’-[2-[2-(diethylmethylammonio)ethoxy]-l,3- 
phenylene bis(oxy)]bis(''V,/V,A-triethylethanaminium)tniodide 
(gallamine impurity C) is about 0.65, for 2,2’-[3-[2-(diethyl- 
methylammonio)ethoxy] -1,2-phenylenebis(oxy)bis (A/X, A- 
triethylethanaminium)triiodide (gallamine impurity D) is about 
0.75, for 2,2’-[3-[2“(diethylamino)ethoxy-l,2-phenylenebis 
(oxy)bis(.V,AC¥-tricthylethanaminium)diiodide (gallamine 
impurity E) is about 0.85, for 2,2’,2”-[4-[2-(triethylammonio) 
ethyl] benzene-1,2,3 triyltris(oxy)tr is(AT,M TV-triethyl- 
ethanaminium)tetraidide (gallamine impurity F) is about 0.9.
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Inject the reference solution and the test solution. Run the 
chromatogram 1.5 times the peak due to triethylgallamine as 
perchlorate. In the chromatogram obtained with the test 
solution the area of secondary peak corresponding to gallamine 
impurity A, B, C, D, E and F is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (1.0 per cent). The sum of areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution (2.0 
per cent). Ignore the peak due to iodide (non-retained peak).

Sulphated ash (2.3.18).,Not more than 0.1 per cent

Loss on drying (2.4.19). Not more than 1.5 percent, determined 
on 1-0 g by drying in an oven at 105°. .

Assay. Weigh 0.27 g and dissolve in a mixture of 40 ml of 
acetone and. 15 ml of mercuric acetate solution. Titrate with 
Q.l M perchloric acid, determining the erid-point 
potentiometrically (2.4.25), Carry out a blank titration. .

1 ml of 0.1 Mperchloric acid is equivalent to 0.02972 g of 
QciIWsNaOa.

Storage. Store protected from light.

Gallamine Injection
Gallamine Triethiodide Injection
Gallamine Injection is a sterile solution of Gallamine 
Triethiodide in Water for Injections.

Gallamine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of gallamine 
triethiodide, C-,oH60l3N303.

Usual strength. 40 mg per ml.

Description. A clear, colourless or almost colourless solution.

Identification
A, When examined in the range 220 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 
maximum only at about 225 nm.

B.To 1 ml add;l ml of iodinated potassium iodide solution’, a 
brown precipitate is produced.

C. To 1 ml add 1 ml of potassium mercuri-iodide solution’, a 
yellow precipitate is produced.

Tests
PH (2.4.24). 5.5 to 7.5.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a volume of injection containing 60 mg of 
Gallamine Triethiodide in 100.0 ml of the mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column'25 cm x 4.6 mm, packed with 

silica whose surface is chemically modified with a mixture 
of chemically- bonded octylsilane and octadecylsilane 
groups (5 pm) (Such as Hichrom RPB),

- column temperature: 40°,
mobile phase: dissolve 14 g of sodium perchlorate in 
850 ml of a solution prepared by diluting 0.7 ml of 
orthophosphoric acid to 900 ml with water, adjusted to 
pH 3.0 with 10 M sodium hydroxide and dilute to 
1000 ml with water, and add 130 ml of methanol,

- flow rate: 1.5 ml per minute, ...
- spectrophotometer set at 205 nm,
- injection volume: 20 pl. :

Inject the reference solution and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak obtained with the test solution. In the chromatogram 
obtained with the test solution the area of any secondary 
peak is not more than the area of the principle peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent) and the sum of areas of all the secondary peaks is not 
more than twice the; ,area of the principal peak in the 
chromatogram obtained with the reference solution (2,0 per 
cent). Ignore the peak due to iodide (non-retained peak).
Bacterial endotoxins (2.2.3). Not more than 5.0 Endotoxin 
Units per mg of gallamine triethiodide.
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Dilute.a measured volume containing 40 mg of Gallamine 
Triethiodide with sufficient 0.01 M hydrochloric, acid to 
produce 200.0 ml. Dilute 5.0 ml of the solution to 100.0 ml with 
0.01 Mhydrochloric acid and measure the absorbance of the 
resulting solution, at the maximum at about 225 nm (2.4.7). 
Calculate the content of CUUNN3O3 taking 525. as the specific 
absorbance at 225 nm.
Storage. Store protected from light.

Ganciclovir

Ganciclovir is 2-amino-9-[(2-hydroxy-l-(hydroxymethyl) 
ethoxy] methyl]-l,9-dihydro-6H-purin-6-one.
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Ganciclovir contains not less than 98.0 per cent and not more 
than 102.0 per cent of C9H|3N5O4, calculated on the anhydrous 
basis. . . 9

Category. Antiviral.

Description. A white or almost white, powder; hygroscopic.

Identification

A. Determineby infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ganciclovir 
IPRS. or.-with the reference spectrum-of ganciclovir.

B. When examined in the range 210 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maximum at about 254 nm.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14). •• ' : ’

Test solution. Dissolve 11 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with tlie 
mobile phase. . .

Reference solution (a). A solution containing 0.01 per cent 
w/v each of ’ganciclovir IPRS &rRPganciclovir related 
compound A IPRS in the mobile phase.

Reference solution (b).N 0.022 per cent w/v solution of 
ganciclovir IPRS in the. mobile phase.

Chromatographic system . 4
- a stainless steel column 25 cm x 4.6 mm, packed with 

irregular or spherical, totally porous silica gel having a 
chemically bonded, strongly acidic cation-exchange 
coating, 3 to 10 pm in diameter,'

J - column temperature: 40°, ! : /r'
- mobile phase: a mixtuie of 50 volumes of acetonitrile 

and 50 volumes of a solution prejpared by dissolving 
' 0.5 ml of trifluoroacetic acid in 1000 ml of water, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set.at'254 nm, ■ 
- injection volume: 20 pl.

Name Relative ;
retention time

Ganciclovir related compound A1 0.9
Ganciclovir 1.0

5 2-Amino-9-[(2,3-dihydroxypropoxy)rnethyl]-I,9-(Iihydro-677-purin- 
6-one (isoganciclovir). '.

Inject reference solution (a).The test is not valid unless the 
resolution between the ganciclovir related compound A and 
ganciclovir is not less than 1.4, the column efficiency is not 
less than 5000 theoretical plates, the tailing factor is not more 

than 1.4 and the relative standard deviation for replicate 
injections is not more than 1.0 per cent.

Inject the test solution. The area of any peak corresponding 
to ganciclovir related compound A is not more than 
0.5 per cent. The sum of areas of all secondary' peaks is not 
more than 1.5 per cent, calculated by area normalization.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.5g. , ■ ■ ■ -■ • «.. . .■ ; ■ ■

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances. . .

Inject reference solution (a).The test is not valid unless the 
resolution between the ganciclovir related compound A and 
ganciclovir is not less than 1.4, the column efficiency is not 
less than 5000 theoretical plates, the tailing factor is not more 
than 1.4.

Inject reference solution (b). The relative standard deviation 
for replicate injections is not more than 1.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of C9H43N5O4.

Storage. Store in well-closedJ containers, protected from 
moisture at a temperature below 30°:.

Ganciclovir Injection
Ganciclovir Injection is a sterile freeze dried material consisting 
of Ganciclovir with or without excipients. It is filled in a sealed 
container.

The injection is constituted by dissolving the contents of 
sealed container in the requisite amount of sterile water for 
injections, immediately before Use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
parenteral preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.
Ganciclovir Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
ganciclovir,C9H43N5O4.

Usual strength. 500 mg per vial.

Description. Awhite to off-white powder.

I

I

........................................................ ........................................

contents of the sealed container comply-with the 
..^quirements stated under Parenteral Preparations 

(powders for Injection) and with the following requirements. 

^ehtification

[n ffie Assay, the principal peak in the chromatogram obtained 
wjth test solution (b) corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests
pjf (2.4.24). 10.8 to 11.4, determined on the constituted solution. 

Water (2.3.43). Not more than 3.0 per cent, using a mixture of 
:̂ drousformamide and methanol (f: 1) instead of methanol. 

Bacterial endotoxins. (2.2.3). Not more than 0.84 Endotoxin
Unit per mg of ganciclovir.

I Assay. Determine by liquid chromatography (2.4.14).

i Internal standard solution. A 0.015 per cent w/v solution of 
1 hypoxanthine in water.

Test solution (a). Determine the weight of the contents of 
1 10 containers. Transfer a.weighed quantity of the mixed 
| contents of the 10 containers containing 100 mg of Ganciclovir 
| to a 100.0 ml volumetric flask, add about 80. ml of the water and 
| dissolve by shaking and mixing if necessary, with the aid of 
| ultrasound. Cool and dilute to 100.0 ml with the water.

i Test solution (b).Dilute ,5.0 ml of .test solution (a) and add 
10.0 ml internal standard solution and dilute to 100.0 ml with 
mobile phase.

.j Reference solution (a). A 0.Q25 per cent w/y.solution of 
| ganciclovir IPRS in water. ,.J.................. , \

| Reference solution (b). Dilute 20.0 ml of reference solution(a) 
j andadd 10,0 ml internal standard solution to 100.0 ml .with 
| mobile phase. ■...........

1 Chromatographic system •
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
— mobile phase: Dissolve 1.4 g of monobasic ammonium 

phosphate and 2.0 g of phosphoric acid in 1000 ml of 
water and mix,

- ■ flow rate: 1.2 nil per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10p.l.

i frject reference solution (b). The relative retention times of 
i hypoxanthine and ganciclovir are about 0.7 and. 1.0 
: respectively. The test is not valid,unless the resolution between 
: {he peaks due to hypoxanthine and ganciclovir is not less 
; than 3.0, the columh efficiency ishot less than 1000 theoretical 
: Plates, the tailing factor is not more than 2.0 and the relative 

standard deviation for replicate injections in not more than 
2-0 per cent.

GANCICLOVIR ORAL SUSPENSION

Inject reference solution (b) and test solution (b).

Calculate the content of CJIuNjO., in the injection.

Storage. Store protected from moisture, in a sterile tamper 
evident container, sealed so as to exclude micro organisms, at 
a temperature not exceeding 30°.

Labelling. Label state that it is to be handled with great care 
because it is a potent cytotoxic agent and suspected 
carcinogen. The label states the quantity of ganciclovir in the 
sealed container and procedure for reconstitution.

Ganciclovir Oral Suspension
Ganciclovir Oral Suspension is a suspension of Ganciclovir in 
a suitable vehicle. ;

The suspension is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use. c. '

Ganciclovir Oral Suspension contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
ganciclovir, C9H13N5O4.

The constituted suspension, when stored, at the, temperature 
and for the period stated on the label during which it may be 
expected to be satisfactory' for use, contains not less than 
80.0 per cent of the stated amount of ganciclovir, C9H13N5O4.

NOTE — Avoid skin contact or inhalation of ganciclovir by 
using protective gloves and a fume hood or surgical mask.

Usual strength. 100 mg per ml.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution (b) corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 4. Oto 5.0.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Internal standard solution. A 0.04 per cent w/v solution of 
hypoxanthine'ho water.

Test solution (a). Mix the contents of not less than 2 
constituted containers. Shake a quantity of oral suspension 
containing 100 mg of Ganciclovir with 100.0 ml with water. 
Dilute 10.0 ml of the solution to 100.0 ml with same solvent.

Test solution (b). Dilute 6.0 ml of test solution (a) and add 
1.0 ml internal standard solution to 100.0 ml with water.
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Reference solution. A solution containing 0.006 per cent w/v 
ofganciclovir IPRS in water. Mix 10.0 ml ofthe solution with 
1.0 ml internal standard solution and dilute to 100,0 ml with 
water.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 2.5 volumes of acetonitrile 

and 97.5 volumes of 0.025M monobasic sodium 
phosphate solution, adjusted to pH 2.5 with 
orthophosphoric acid, filter and degas,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: , 10 pl:

The relative retention time with respect to ganciclovir for 
hypoxanthine is 0.75.

Inject the reference solution. The, test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.5 per cent.

Inject the reference solution and test solution (b).

Calculate the content of C9H13N5O4 in the suspension.

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C^H^NjOi, weight in volume.

Storage. Store protected from light and moisture.

Labelling. The constituted suspension should be used within 
90 days. .

Gefitinib

CTMW'CI Mol. Wt. 446.9

Gefitinib is /V-(3-chloro-4-fluorophenyl)-7-methoxy-6-[3-(4- 
morpholinyl)propoxy]-4-quinazolinoamine. .

Gefitinib contains riot less than 98.0 per cent andynot more 
than 102.0 per1 cent C22H24O3N4FC1, calculated on the dried 
basis. ....................... ....

Category. Anticancer. > n :

Description. A white or off white crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2 4 m 
Compare the spectrum with that obtained with gefitinib Ipp^ 
or with the reference spectrum of gefitinib.

Tests

Melting range (2.4.21). 193° to 197°.

Related substances. Determine by liquid chromatographv 
(2.4.14). '

Test solution. Dissolve 10 mg of the substance under 
examination in methanol and dilute to 100.0 ml with methanol

Reference solution. Dilute 1.0 ml ofthe test solution to 100.0 
ml with methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5pm),
- mobile phase: a mixture of 40 volumes of 1 per cent w/v 

solution of ammonium acetate and 60 volumes of 
acetonitrile, ■

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solutiori and the test, solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak obtained in the chromatogram obtained with 
reference solution (0.5 per cent) and the sum ofthe areas of all 
the secondary peaks is not more than 1.5 times the area ofthe 
principal peak in the chromatogram obtained with the reference 
solution (1.5 per cent).

Heavy metals (2.3.13). 2 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.
Loss on drying (2.4.19). Not more than ,1 .Oper cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).
Test solution. Dissolve TO mg of the substance under 

examination in 100.0 ml of methanol.
Reference solution. A 0.01 per cent w/v solution of gefitinib 

IPRS in the methanol..
Chromatographic system as described under Related 

substances.
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1

^ject the reference solution. The test is not valid unless the 
telative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H24O3N4FCI.

Storage- Store protected from light and moisture, at a 
temperature not exceeding 25°.

Gefitinib Tablets
Gefitinib Tablets contains not less than 90.0 per cent and not 
more than 110.0 per cent of stated amount of gefitinib, 
CbHmQjN^FCI.
Usual strength. 250 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

j Tests

j Dissolution (2.5.2).

I Apparatus No. 2 (Paddle),
| Medium. 900 ml of acetate buffer pH 4.0, 

j Speed and time. 75 rpm and 60 minutes.

i Withdraw a suitable volume ofthe medium and filter. Dilute a 
j suitable volume of the filtrate with the same solvent, if 
j necessary and measure the absorbance (2.4.7) of the resulting 
j solution at the maximum at about 254 nm. Calculate the content 
j of C22H24O3N4FC1 in the medium from the absorbance obtained 
j from a solution of known concentration of gefitinib IPRS in 
j the same medium.

| Q. Not less than , 75 per cent of the stated amount of 
| C^CW'Cl.

I Other tests. Comply with the tests stated under Tablets.

\ Assay. Determine by liquid chromatography (2.4.14).

I Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 100 mg of Gefitinib, disperse in 

j 100 ml. of the methanol, filter. Dilute 5.0 ml of the filtrate to 
j 50.0 ml with the mobile phase.

| Reference solution. A 0.1 per cent w/v solution of gefitinib 
j WRS in methanol. Dilute 5 ml of the solution to 50.0 ml with 
| mobile phase. " • • •
s Chromatographic system

~ a stainless steel column 25 cm x 4.6 mm packed with 
| octadecylsilane bonded to porous silica (5 pm), •

GELATIN

- mobile phase: a mixture of 40 volumes of 1.0 per cent 
w/v solution of ammonium acetate and 60 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer.set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H24O3N4FCI in the tablets.

Storage. Store protected from light and moisture.

Gelatin
Gelatin is a purified protein obtained by partial hydrolysis of 
animal collagen. Gelatin used in the manufacture of capsule 
shells or as a pharmaceutical aid in the manufacture of tablets 
may contain suitable antimicrobial agents.

Category. Pharmaceutical aid (encapsulating agent; 
suspending agent; tablet binding and coating agent).

Description. Light amber to faintly yellow, translucent flakes, 
sheets, shreds, powder or granules; slight. Stable in air but is 
subject to microbial decomposition when moist or in solution.

Identification

A. Dissolve 1 g in sufficient carbon dioxide-free water at 
about 55° to produce 100 ml and maintain the solution at this 
temperature until required for use (solution A). To 2 ml of 
solution A add 0.05 ml of copper sulphate solution, mix and 
add 0.5 ml of 2 Msodium hydroxide-, a violet colour is produced.

B.Add 10mlofwtertob.5 g in a test-tube, allow to stand for 
10 minutes, heat at 60° for 15 minutes, allow to stand upright 
at 0° for 6 hours and invert the test-tube; the contents do not 
immediately flow out.

Tests

Appearance of solution. Solution A is not more opalescent 
than opalescence standard OS4 (2.4.1), and not more intensely 
coloured than reference solution YS4 (2.4.1).

pH (2.4.24). 3.8 to 7.6, determined in solution A.

Conductivity (2.4.9). Not more than lmS cm‘s, determined ona 
1.0 per cent solution at 30 ± 1.0°.

Iron.Notmorethan30ppm. .

Determine by atomic absorption spectrometry (2.4.2), Method 
A at 248.3 nm.
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GELATIN IP-202* GEMCITABINE HYDROCHLORIDE

Test solution. To 5.0 g of the substance under examination, in 
a conical flask, add 1.0 ml of hydrochloric acid. Close the flask 
and place in a water-bath at 75°-80° for 2 hours. Allow to cool 
and adjust the content of the flask with water to 100.0 g

Iron standard solution (8 ppm). Dissolve 80 mg of iron in 
50 ml of 22.0 per cent w/v solution of hydrochloric acid and 
dilute tb 1000:0 ml with water. Prepare a 1:10 dilution with 
water, immediately before Use, dilute with water as necessary.-

Chromium. Not more than 10 ppm.

Determine by atomic absorption spectrometry (2.4.2), Method 
Aat357.9nm,

Test solution. As described under test for iron.

Chromium standard solution (100 ppm). A 0.0283 per cent 
w/v solution of dried potassium dichromate in water, dilute 
with water as necessary.

Zinc. Not more than 30 ppm.

Determine by atomic absorption spectrometry (2.4.2)., Method 
Aat213.9nm ■ .>

Test solution. As described under test for iron.

Zinc standard solution (10 ppm). Dissolve 0.440 >g of zinc 
sulphate heptahydrate and 1 ml of a 30 per cent w/v solution 
of acetic acid in water, and .dilute to 100.0 ml with water,. 
Prepare a 1:100 dilution in water, immediately before use, dilute 
with water as necessary.

Sulphur dioxide. Not more than 50 ppm, determined by the 
following method.

Add 150 ml of water toa 500-ml three-necked, round-bottomed 
flask fitted with a water-cooled reflux condenser 200 mm long 
the upper end of which is connected to an absorption tube. 
The flask, is fitted with a 100-ml dropping funnel and a gas 
inlet tube that reaches nearly fp the bottom of the flask. Pass 
a stream of carbondioxide through the flask at a rate, of 100 ml 
per minute for 15 minutes. Connect an absorption tube 
containing 10 ml of hydrogen peroxide solution (10 vol). 
previously neutralised to a 0.1 per cent w/v solution of 
bromophenol blue in ethanol (20 per cent) and without 
interrupting the flow of carbon dioxide, introduce through the 
funnel 25 g of the substance under examination and 80 ml of 
2’ M hydrochloric acid. Boil*'for 1 hour, disconnect the 
absorption tube and stop the flow of carbon dioxide. Wash 
the contents of the absorption tube into a 250-ml conical flask, 
heat on a water-bath for 15 minutes and allow to cool. Titrate 
with 0.01Msodium hydroxide using a Oil per cent w/v solution 
of bromophenol blue in ethanol (20 per cent) as indicator, 
until the colour changes from yellow to violet-blue.

1 ml of 0.01 Msodium hydroxide is equivalent to 0.0003203 g 
of sulphur dioxide. ? / r

Microbial contamination (2.2.9). Total microbial count is 
more than 103 CFU per g. 1 g is flee from Escherichia colt and 
10 g is free from Salmonella and Shigella.

Loss on drying (2.4.19). Not more than 15.0 per cent 
determined by the following method.

Weigh about 1.0 g in a stainless steel dish^weighing about 
25 g and with a diameter of 70 mm and a height of 15 nun, fitted 
with a cover. Add 10 ml of water and allow to soak. Heat on a 
water-bath to form a homogeneous solution and continue 
heating until most of the water has evaporated. Dry for 
2 hours at 105° and for further periods of 30 minutes until two 
successive weighings do not differ by more than 1 mg (Do not 
powder sheet gelatin while preparing for this test).

Gelatin intended for use in the preparation of pessaries and 
suppositories complies with the following additional 
requirements.

Peroxides. Not more than 10 ppm, determined by using 
peroxide test strips.

Dip a test strip for 1 second into hydrogen peroxide standard 
solution (10ppm such that the reaction zone is properly
wetted. Remove the test strip, shake off excess liquid and 
compare the reaction zone after 15 seconds with the colour 
scale provided with the test strips used. The colour must 
match that of the 10 ppm concentration, otherwise the test is 
invalid.

Weigh 19.9 to 20.1 g of the substance under examination in a 
beaker and add 79.8 to 80.2 ml of water. Stir to moisten all 
gelatin and allow the sample to'stand at room temperature for 
1 to 3 hours. Cover the beaker with a watch-glass. Place the 
beaker for 15 to 25 minutes in a water bath at 63° to 67° to 
dissolve the sample. Stir the contents of the beaker with a 
glass rod to achieve a homogeneous solution. Dip a test strip 
for 1 second into the test solution, such that the reaction zone 
is properly wetted. Remove the test strip,- shake off excess 
liquid and compare the reaction zone after 15 seconds with 
the colour scale provided with the test.strips used. Multiply 
the concentration read from the colour scale by a factor of 5 to 
calculate the concentration in parts per million of peroxide in 
the test substance.
Jelly strength (2.4.18). 80.0percentto 120.0 per cent of the 
labeled nominal value.

Storage. Store protected from moisture.

Labelling. The label states the jelly strength.

Hard Gelatin Capsule Shells
Hard Gelatin Capsule Shells are soluble containers for 
incorporation of drugs, usually in the form of powders, pellets 
or granules,: and are commonly intended for oral 
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Ministration'. The shells are acted upon by digestive fluids 
gnd the filled contents are released. They are composed of 
gelatin, water and additives such as plasticizers, humectants, 
surfactants, dispersing agents, flavouring agents, antimicrobial 
agents, sweetening agents, opacifying agents and one or more 
colouring agents permitted under the Drugs and Cosmetics 
Huies, 1945. Ingredients other than colouring agents and 
opacifying agents comply with the standards of this 
pharmacopoeia.

Category. Pharmaceutical aid.

Description. Hard Gelatin Capsule Shells (shells or cases) 
consist of two cylindrical, telescoping pieces (cap and body), 
one end of which is rounded and closed and the other, open. 
Shapes other.than cylindrical can also be formed as per 
requirements. The two pieces are uncoloured or coloured; if 
coloured, of identical or different colours; transparent or 
opaque, partially or completely and printed or unprinted or 
bear other surface markings. The cap overlaps the body and 
maintains a tight friction closure. The closure may be 
strengthened by suitable means.

The shells are of various sizes, usually designated by different 
numbers, 5 being the smallest and.000 the biggest. Shells of 
sizes 0 to 4 are commonly used. Shells of special shapes, 
sizes, lengths and-designations are also available. The shells 
are smooth and uniform in size, shape and colour. Guidelines 
on dimensions with, respect to different sizes of commonly 
used capsules are given in chapter 5.8.

Identification

Boil one capsule shell with 20 ml' of water,: allow to cool and 
centrifuge. To 5 ml of the supernatant liquid add 1 ml ofpicric 
acid solution and to another 5 ml add 1 ml of tannic acid 
solution; a precipitate is produced in each case.

Tests

j Odour. Keep 100 capsule shells in a well-closed bottle for 24 
I hours at a temperature between 30° and 40°; the shells do not 
; develop any foreign odour.

I NOTE — In order to ensure that the -quality of the shells is 
I not affected by temperature and humidity, the capsule shells 
? should be conditioned at a temperature of 25° ± 2° and a 
j relative humidity, of 50 ± 5 per centfor not less than 12 hours 
J before conducting the test for Average weight. ■

| Average weight. Weigh! 00 capsule shell s and determine the 
i average weight of a capsule. The average weight is within 
j * 10 per cent of the target weight shown in Table11. (As sizes 
I 0 to 4 are commonly used, detailed requirements are included 
| for these sizes only. Requirements for other sizes, may be 
j decided upon mutually between the manufacturer of the Hard 
s Gelatin Capsule Shells and the user).

Table 1 - Target weight of capsules

Size ■ ■ Target weight (mg)

0 96
1 76
2 63
3 50
4 . 40

Disintegration (2.5.1). 15 minutes, using discs (NOTE—This 
test is not applicable to the capsules intended to use for 
inhalation preparations).

Microbial coptamination (2.2.9). Total microbial count is not 
more than IO3 CFU per g. 1 g is free fcorsUEscherichia colionA 
10 g is free from Salmonella and Shigella.

Losson drying (2.4.19). 12.5 to I6.0percent, determined on 
1.0 g by drying in an oven at 105° for 4 hours or to constant 
weight. '

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states (1) the size of the capsule shells; 
(2) that only permitted colours, if any, have been used; (3) the 
storage conditions.

Gemcitabine Hydrochloride

C9H11F2N3O4,HC1 MolWt. 299.7

Gemcitabine Hydrochloride is Gemcitabine Hydrochloride is 
2’-deoxy-2 ’ ,2. ’-difluorocytidine hydrochloride.

Gemcitabine Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of CgH;jF2N3p4,HCl, 
calculated on as is basis.

CAUTION—Gemcitabine Hydrochloride is cytotoxic; Extra 
care required to prevent inhaling and exposing the skin to 
it.
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GEMCITABINE INJECTIONGEMCITABINE HYDROCHLORIDE

Category. Anticancer.

Description. A white or almost white powder. .

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with gemcitabine 
hydrochloride IPRS or with the reference spectrum of 
gemcitabine hydrochloride.

B. It gives reaction (A) of chlorides (2.3.1).

Tests

Appearance of solution. A1.0 per cent w/v solution (Solution 
A) is clear (2.4.1) and not more intensely colored than reference 
solution BYS7 (2.4.1).

pH (2.4.24). 2.0 to 3.0, determined in solutionA.

Specific optical rotation (2.4.22). +43.0° to +50.0°, determined 
in solution A.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution (a). Dissolve 50 mg of the substance under 
examination in water and dilute to 25.0 ml with .water.

Test solution (b). Dilute 1.0 ml of test solution (a) to 20.0 ml 
with water. .

Reference solution (a). A solution containing 0.02 per cent 
w/v, each of, gemcitabine hydrochloride IPRS and 
gemcitabine impurity A IPRS in water. Dilute 1.0 ml of the 
solution to 100.0 ml with water.

Reference solution (b). A 0.01 per cent w/v solution of 
gemcitabine hydrochloride IPRS in water.

Reference solution (c). Weigh 10 mg of gemcitabine 
hydrochloride IPRS in a small vial. Add 4.0 ml of a 16.8 per 
cent w/v solution of potassium hydroxide in methanol, 
sonicate for 5 minutes then seal with a cap. The mixture may 
be cloudy. Heat at 55 0 for a minimum of 6 hour to produce 
gemcitabine impurity B. Allow to cool, then transfer the entire 
contents of the vial to a 100-ml volumetric flask by 
successively washing with a 1.0 per cent v/v solution of 
orthophosphoric acid. Dilute to 100.0 ml with a 1.0 per cent 
v/v solution of orthophosphoric acid and mix.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. a buffer solution prepared by 

dissolving 13.8 g of sodium dihydrogen phosphate 
monohydrate in 900 ml of water, adjusted to pH 
2.5 with orthophosphonc acid and dilute to 1000 ml 
with water,

B. methanol,
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- a gradient programme using the conditions given below 
- flow rate: 1.2 ml per minute, ’
- spectrophotometer set at 275 nm, i
~ injection volume: 20 pl.

Time Mobile phase A ^obil phase B 'I
(in min) (per cent v/v) (per cent v/v)

0 ' 97 3 1
8 97 3 j
13 50 50
20 50 ' 50
25 97 3 3

Name Relative
__________ retention time

Gemcitabine impurity A1 0.4

'cytosine,

2gemcitabine a-anomer. '

Inject reference solution-(c)..The test is not valid unless the 
resolution between the peaks due to gemcitabine impurity B 
and gemcitabine is not less than 8.0.

Inject reference solution (a) and test solution (a). In the 
chromatogram obtained with test solution (a), the area of any 
secondary peak is not more than the area of the peak due to 
gemcitabine in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The sum of areas of all the secondary 
peaks is not more than twice the area of the peak due to 
gemcitabine in the chromatogram obtained with reference 
solution (a) (0.2 per cent). Ignore any peak with an area less 
than 0.5 times the area of the peak due, to gemcitabine in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Heavy metals (2.3.13). Dissolve 2.0 gin20.0ml of water. 12 ml 
of the solution complies with the limit test for heavy metals, 
Method D (10 ppm), using 10.0 ml of lead standard solution 
(1 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 1.0 g.inaplatinum crucible.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances with the following 
modifications.

- mobile phase: a buffer solution prepared by dissolving 
:. 13.8 g of sodium dihydrogen phosphate monohydrate 

in 900 ml of water, adjusted to pH 2.5 with 
; orthophosphoric, acid and dilute to 1000 ml with water, 

Inject reference solution (c). The test is riot valid unless the 
resolution between the peaks due to gemcitabine impurity B 
and gemcitabine is not less than 8.0.

Gemcitabine impurity B* 2 0.7

Gemcitabine (Retention time: about 8 minutes) 1.0 
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luject reference solution (b) and test solution (b).

^a[cubte the content of CyH;2ClF2N3O.t.

(fflicitabine Hydrochloride intended for use in the 
(gariufacture of parenteral preparations without a further 
appropriate procedure for the remoyal of bacterial 
endotoxins complies with the following additional 
requirement.

bacterial endotoxins (2.2.3). Not more than 0.05 Endotoxin 
ynit per mg of gemcitabine.

Storage. Store protected from moisture.

j Gemcitabine Injection
j Gemcitabine Injection is sterile material consisting of 
| Gemcitabine Hydrochloride with or without auxiliary 
i substances. It is filled in sealed container.,

j Gemcitabine Hydrochloride Injection contains not less than 
j 95.0 per cent and not more than 105.0 per cent of the stated
J amount of gemcitabine, C9HuF2N3O4.

The constituted solution complies with the requirements for 
j Clarity of solution and Particulate matter stated under 
i Parenteral Preparations (Injections).

| CAUTION: Gemcitabine Hydrochloride is cytotoxic; Extra 
| care required to prevent inhaling and exposing the skin to 
jit ■ ■■

| Usual strengths. 40 mg per ml.
-

i The contents of the sealed container comply with the 
| requirements stated under Parenteral Preparations (Powder 
j for Injections) and with the following requirements. .

j Identification

I Tests
i
j pH (2.4:24). 2.7 to 3.3, determined in a 4.0 per cent w/v solution
j in 0.9 per cent w/v solution of sodium chloride.
■J
; Related substances. Determine by liquid chromatography 
| (2.4.14).

j Test solution (a): Dissolve a quantity of powder to obtain a 
j solution containing 0.2 per cent w/v of gemcitabine in water.

i Tear solution (b). Dilute 1.0 ml of test solution (a) to 20.0 ml
I Mth water,

i Reference solution (a). A solution containing 0.02 per cent 
; w/v, each of, gemcitabine hydrochloride IPRS and 

gemcitabine impurity A IPRS in water. Dilute 1.0 ml of the 
solution to lOO.Omlwith water.

Reference solution (b). A 0.01' per cent w/v solution of 
gemcitabine hydrochloride IPRS in water.

Reference solution (c). Weigh 10 mg of the gemcitabine 
hydrochloride IPRS in a small vial. Add 4.0 ml of a 16.8 per 
cent w/v solution of potassium hydroxide in methanol, 
sonicate for 5 minutes then seal with a cap, The mixture may 
be cloudy. Heat at 55° for a minimum of 6 hour to produce 
gemcitabine impurity B. Allow to cool, then transfer the entire 
contents of the vial to a 100.0 ml volumetric flask by 
successively washing with 1.0 per cent v/v solution of 
orthophosphoric acid and dilute to 100.0 ml with a 1.0 per 
cent v/v solution of orthophosphoric acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. a buffer solution prepared by 

dissolving 13.8 g of sodium dihydrogen phosphate 
monohydrate in 900 ml of water, adjusted to pH 2.5 
with orthophosphoric acid and dilute to 1000 ml with 
water,

B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 275 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobil phase B
(in min) (per cent v/v) (per cent v/v)

0 97 3
8 97 3

13 50 50
20 50 50
25 97 3

\ la the Assay, the principal peak in the chromatogram obtained 
j with the test solution ;(b) corresponds to the. peak in the 
j chromatogram obtained with the reference solution (b).

Name Relative
retention time

Gemcitabine impurity A1 0.4
Gemcitabine impurity B2 0.7
Gemcitabine (retention time: about 8 minutes) 1.0

‘cytosine,

2gemcitabine a-anomer.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to gemcitabine impurity B 
and gemcitabine is not less than 8.0.

Inject reference solution (a) and test solution (a). In the 
chromatogram obtained with test solution (a), the area of any 
peak corresponding to gemcitabine impurities A and B is not 
more than the area of the peak due to gemcitabine in the
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Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the contents of 20 capsules. Disperse a 
quantity of powder containing 0.15 g of Gemfibrozil with 50 ml 
of methanol, shake on a mechanical shaker for 10 minutes, 
add 20 ml of water, 1 ml of glacial acetic acid and dilute to 
100.0 ml with methanol, filter. Dilute 1.0 ml of the filtrate to 
5.0 ml with the mobile phase.

Reference solution (a). Dissolve 30 mg of gemfibrozil IPRS 
in 80 ml of methanol, add 1 ml of glacial acetic acid and dilute 
to 100.0 ml with water. ; •

Referenc solution (b). A 0.01 per cent w/v solution of 
gemfibrozil methyl ester IPRS in a solution prepared by 
diluting 1 volume of the test solution to 3 volumes with the 
mobilephasc. , ;

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 pm),

- mobile phase: a mixture of 1 volume of glacial acetic 
acid, 19 volumes ot water and 80 volumes of methanol, 

- flow rate: 1 ml per minute,
- spectrophotometer set at 276 nm,

■ - injection volume:'20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to gemfibrozil and gemfibrozil 
methyl ester is not less than 4.0.

Inject reference solution (a) and the test solution.

Calculate the content of C15H22Q3 in the capsules.

Gemifloxacin Mesylate

h2n

.h3co-n

F

C19H24FN5SO7

Gemifloxacin Mesylate is 7-[3-(aminomcthyl)- 
4-(methoxy imino)-bp yrrolidinylj-l-cyclopropyl-6-fluoro- , 
1,4-dihydro-4-oxo-l , 8-naphthyridine-3-carboxylic acid ... 
methanesulphonate.

Gemifloxacin Mesylate contains not less than 98.0 per cent 
and not more than 102.0 per cent of C19IT4FN5SO7, calculated 
on the anhydrous basis. ■■■ "dm

Category. Antibacterial.

Description. An off white to light brown coloured powder

Identification
4

Determine by infrared absorption spectrophotometry (2.4 
Compare the spectrum with that obtained with gemifloxacin 
mesylate IPRS or with .the reference spectrum of gemifloxacin 
mesylate.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. ;8.0 volumes of' water and 20 volumes of 
acetonitrile.

Test,solution; Dissolve 50. mg of the, substance under 
examination in 100.0 ml of solvent mixture.

Reference solution. Dilute 5.0 ml of the test solution io 
100.0 ml with the solvent mixture. Dilute 5.0 ml of the solution 
to 25.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Cosmosil Cl 8), '

- column temperature: 45°,
- mobile phase: A. a solution containing 2.0 g of 

ammonium acetate and 3.5 g ofsodium perchlorate in 
650 ml of water, adjusted to pH 2.2 with ortho-

■, . phosphoric acid,. . -
B. acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl.

CO OH 
O

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 81 . 19
25 81 19

, ch3so2oh
35 47 .■ 53
40 47 53
45 81 19

Mol. Wt. 485.5 50 81 19

Inject the reference solution. The test is not valid unless the 
relative standard deviation’fof fejplicate injections is not more 
than 5.0 per cent. - j
Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
■secondary peak is not more than the area of the principal peak 
iri the chromatogram obtained with the reference solution 
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00 per cent) and the sum of areas of all the secondary peaks 
js not more than 1.5 times the area of the principal peak in 
the chromatogram obtained with the reference solution

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). 4.0 per cent to 7.0 per cent, determined on 
0.4g.
Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 80 volumes of water and 20 volumes of 
acetonitrile. .............

Test solution.(a). Dissolve 50 mg of the substance under 
examination in 100.0 ml of the solvent mixture.

Test solution (b). Dilute 5.0 ml of test solution (a) to 100.0 ml 
with the solvent mixture.

Reference solution (a). A 0.05 per cent w/v solution of 
gemifloxacin mesylate IPRS in the solvent mixture.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asCosmosilC18),

- column temperature: 45°,
- mobile phase: a mixture of 70 volumes of buffer solution 

prepared by dissolving 2.0 g of ammonium acetate and 
3.5 g of sodium perchlorate in 650 ml water, adjusted 
to pH 2.2 with prthophosphoric acid, and 30 volumes

. of acetonitrile,
- flow rate: 1.2 nil per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject reference solution (b) and test solution (b).

Calculate the content of C19H24FN5SO7.

Storage. Store protected from light and moisture.

Gemifloxacin Tablets
Gemifloxacin Mesylate Tablets

Gemifloxacin Tablets contain not less than 90.0 per cent and 
ftot more than 110.0 per cent of the stated amount of 
gemifloxacin, C18H20FN5O4. /

Usual strength. 320 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.01Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with water.

Reference solution. A 0.047 per cent w/v solution of 
gemifloxacin mesylate IPRS in the dissolution medium. Dilute 
5 ml of the solution to 50 ml with water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 mm) ( Such 
as Hypersil BDSC18),

- column temperature: 45°,
- mobile phase: a mixture of 75 volumes of a buffer solution 

prepared by dissolving 6.0 g of ammonium acetate and 
10.5 g of sodium perchlorate monohydrate in 1950 ml 
of water, adjusted to pH 2.2 with orthophosphoric acid 
and 25 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
~ spectrophotometer set at 272 nm,
- injection volume: 10 pl. .

Inject the reference'solution. The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injection.is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci8H20FN5O4 in the tablet.

Q. Not less than 70 per cent of the stated amount of 
C^HzqFNA.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 80 volumes of water and 20 volumes of 
acetonitrile. ~

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 20 mg; of the gemifloxacin 
with 100.0 ml of the solvent mixture, filter.

Reference solution (a). A O.025 per cent w/v solution of 
gemifloxacin mesylate IPRS in the solvent mixture.
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Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 mm) ( Such 
asphenomenex LunaC18),

- mobilephase: A. buffer solution prepared by dissolving 
6,0 g of ammonium acetate and 10.5 g of sodium 
perchlorate monohydrate in 1950 ml of water, adjusted 
to pH to 2.2 with orthophosphoric acid,

B. acetonitrile,
C. tetrahydrofuran,

- a gradient programme using the conditions given below, 
- flow rate: 1.2 ml per minute,

. - spectrophotometer set at 272 nm,
- injectionvolume: 10 pl.

Time Mobile phase A Mobile phase B Mobile phase C
(in min.) (per cent v/v) . (per cent v/v) (p.er cent v/v)

0 92 5 . 3 • - .
30 42 55 3
32 ' 92 ’ ' 5‘ 3
40 92 5' 3

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 percent. ............

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than twice the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(b) (2.0 per cent) and the sum of areas of all the secondary 
peaks is not more than three times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(b)(3.0percent)., .• • . . .. .....

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 100.mg.of gemifloxacin, in water 
and dilute to 100.0 ml with water and filter. Dilute 10.0 ml ofthe 
filtrate to 100.0ml with water.

Reference solution. A 0.01 per cent w/v solution of 
gemifloxacin mesylate IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 mm) ( Such 
as Hypersil BDSC18),

- column temperature: 45°,
- mobile phase: a mixture of 75 volumes of a buffer solution 

prepared by dissolving 6.0 g of ammonium acetate and

. 10:5 g of sodium perchlorate monohydrate in 195Q 
of water, adjusted to pH 2.2 with orthophosphoric 
and 25 volumes of acetonitrile^.................

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 272 nm, •
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more thati2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CigHjoFNsO* in the tablets.

Storage. Store protected from light and moisture.

Labelling. The label states the strength .in terms ofthe 
equivalent amount of Gemifloxacin.

Gentamicin Sulphate

Gentamycin . ..... R1 R2 R3

C1 . CH3 r NHCH3 H
Co ch3 nh2 H
C1a H NH2 H
Co- . ; : H NH2 CH3

Gentamicin Sulphate is a mixture of the sulphates ot 
antimicrobial substances produced by ■:Micromonospora
purpurea, , ...
Gentamicin Sulphate has a potency, of hot less than 590 pg 
gentamicin per mg, calculated on the dried basis.

Category. Antibacterial.
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pescrjption. A white or almost white powder; hygroscopic,

Identification

TesisA and B may be omitted if tests C and D are carried out. 
Test C may be omitted if tests A, B and D are carried out.

Determine by thin-layer chromatography (2,4,17), coating 
the plate with silica gel G.

Mobile phase. The lower layer obtained by shaking together 
equal volumes of strong ammonia solution, chloroform and 
methanol and allowing to separate.

Test solution. Dissolve 0.5 g of the substance under 
examination in lOOmlofwizter.

Reference solution. A 0,5 per cent w/v solution of gentamicin 
sulphate IPRS in water.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air, spray with ethanolic ninhydrin solution 
and heat at 110° for 5 minutes. The three.principal spots in the 
chromatogram obtained with the test solution correspond to 
those in the chromatogram obtained with the reference 
solution,

B. Dissolve 10 mg in 1 ml of water and add 5 ml of a 40 per cent 
w/v solution of sulphuric acid. Heat on a water-bath for 
10 minutes, cool and dilute to 25 ml with water. When examined 
in the range 240 nm to 330 nm (2.4.7), the resulting solution 
shows no absorption maximum.

C. In the test for Composition of gentamicin sulphate, the four 
principal peaks in the chromatogram obtained with the test 
solution correspond to the four peaks in the chromatogram 
obtained with the reference solution.

D. Gives reaction (A) of sulphates (2.3.1).

Tests

Appearance of solution. A4.0 per cent w/v solution in carbon 
dioxide-free water (solution A) is clear (2.4.1), and not more 
intensely coloured than degree 6 of the appropriate range of 
reference solutions (2.4.1).

pH (2,4.24). 3.5 to 5.5, determined m solution A.

Specific optical rotation (2.4.22). +107° to+121°, determined 
to a 10.0 per cent w/v solution.

Composition of gentamicin sulphate. Determine by liquid 
chromatography (2,4.14). . .

solution. Add 5 ml of methanol and 4 ml ofphthalaldehyde 
regent to 10 ml of a 0.1 per cent w/v solution ofthe substance 
^der examination in water, mix, add sufficient methanol to 
Produce 25 ml, heat on a water-bath at 60° for 15 minutes and

If the solution is not used immediately, cool to 0° and 
1156 within 4 hours.

Reference solution. Prepare in the same manner as the test 
solution but using 10 ml of a 0.1 per cent w/v solution of 
gentamicin sulphate IPRS in place of the solution of the 
substance under examination.

Chromatographic system
- a stainless steel column 10 to 12.5 cm x 4.6 to 5 mm, 

packed with octadecylsilane bonded to porous silica 
(5 pm),

- mobile phase: a solution containing 0.55 per cent w/v of 
sodium heptanesulphonate monohydrate in a mixture 
of 70 volumes of methanol, 25 volumes of water and 
5 volumes of glacial acetic acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 330 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between any two peaks is not less than 1.25, the 
capacity factor determined from the gentamicin Cj peak is 
between 2 and 7, the column efficiency determined from the 
gentamicin C2 peak is not less than 1200 theoretical plates.

Inject the reference solution and the test solution. The elution 
order is gentamicin Cb gentamicin Cia, gentamicin C2a, and 
gentamicin C2. Calculate the content of gentamicin CB 
gentamicin Cla, gentamicin C2a, and gentamicin C2 in the portion; 
of gentamicin sulphate taken by the formula:

100 Xfy 

rs

in 'which rf is the peak area response corresponding to the 
particular gentamicin; and rs is the sum of the area responses 
of all four peaks: the content of gentamicin C] is between 25. 
per cent and 50 per cent, the content of gentamicin C1a.is: 
between 10 per cent and 35 per cent, and the sum of the. 
contents of gentamicin C2a and gentamicin C2 is between 25 
percent and 55 per cent.

Sulphate, 32.0 to 35.0 per centofSO4, calculated on the dried 
basis, determined by the following method. Dissolve 0.25 g in 
100 ml of distilled water, adjusted to pH 11 with strong 
ammonia solution and add 10 ml of 0.1 M barium chloride. 
Titrate with 0.1 M disodium edetate using 0.5 mg of 
metalphthalein as indicator; when the colour of the solution 
begins to change add 50 ml of ethanol (95 per cent) and 
continue the titration until the violet-blue colour disappears. 
Perform a blank determination and make any necessary 
correction.

1 ml of 0.1 Mbarium chloride is equivalent to 0,009606 g of 
sulphate, SO4.

Methanol. Not more than 1.0 per cent w/w. Determine by gas 
chromatography (2;4.13).
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Test solution (a). A 25 per cent w/v solution of the substance 
under examination.

Test solution (b). A solution containing 25 per cent w/v ofthe 
substance under examination and 0.25 per cent v/v of 
1-propanol (internal standard).

Reference solution. A solution containing 0.25 per cent v/v of 
methanol and 0.25 per cent v/v of the internal standard.

Chromatographic system.
- a column 1.5 m x 4 mm, packed with porous polymer 

beads (80 to 100 mesh)(Such as Porapak Q),
- temperature:

column, constant at a point between 120° and 140°, 
inlet port and detector. 50° higher than column 
temperature,

- flow rate: constant at 30 to 40 ml per minute of the carrier 
gas.

Calculate the percentage w/w of methanol taking 0.792 g as its 
weight per ml (2.4.29) at 20°.

Sulphated ash (2.3.18). Not more than 1.0 percent, determined 
on 0.5 g.

Loss on drying. Not more than 18.0 per cent, determined on 
1.0 g by drying in an oven at 1109, at a pressure not exceeding 
0.7 kPa for 3 hours.

Assay. Determine by the microbiological assay of antibiotics 
(2.2.10), and express the result in pg of gentamicin per mg.

Gentamicin Sulphate intented for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for removal of bacterial endotoxins complies with 
the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 1.67 Endotoxin 
Units per mg of gentamicin.

Sterility. Complies with the test for sterility (2.2.11).

Storage. Store protected from moisture. If it is intended for 
use in the manufacture of parenteral or ophthalmic 
preparations, the container should be sterile and sealed so as 
to exclude micro-organisms.

Labelling, The label states (l) the potency in terms of pg of 
gentamicin per mg; (2) whether or not the contents are intended 
for use in the manufacture of parenteral or ophthalmic 
preparations.

Gentamicin Cream
Gentamicin Sulphate Cream

Gentamicin Cream is a viscous oil-in-water emulsion containing 
Gentamicin Sulphate dissolved in the aqueous phase. ,

2466 ■IliilllMiiil

Gentamicin Cream contains not less than 90.0 per cent and 
more thanl20.0 per cent ofthe stated amount of gentamicin

Usual strengths. 0.1 per cent w/w and 0.3 per cent w/w

Identification

A. Determine by thin-layer chromatography (2.4.6), coating 
the plate with silica gel G.

Mobile phase. The lower layer obtained by shaking equal 
volumes of strong ammonia solution, chloroform and 
methanol and allowing to separate.

Test Solution. Disperse a quantity of the cream containing 
7.5 mg of Gentamicin with 20 ml of chloroform, extract with 10 
ml of water and use the aqueous layer.

Reference Solution. A 0.075 per cent w/v solution of 
gentamicin sulphate IPRS in water.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air, spray with ethanolic ninhydin solution 
and heat at 105° for 2 minutes. The three principal spots in the 
chromatogram obtained with the test solution correspond to 
those in the chromatogram obtained with the reference 
solution.

B. In the test for Composition of gentamicin sulphate, the four 
principal peaks in the chromatogram obtained with the test 
solution correspond to the four peaks in the chromatogram 
obtained with the reference solution.

Tests

Composition of Gentamicin Sulphate. Determine by liquid 
chromatography (2.4.14).

Test solution. Disperse a quantity of the cream containing 
15 mg of Gentamicin in 10 ml of chloroform, add 10 ml of a 
0.25 per cent w/v solution of sodium tetraborate, shake 
vigorously, centrifuge and separate the aqueous layer. Repeat 
the extraction with two quantities, each of 5 ml of sodium 
tetraborate solution, combined the aqueous extract and dilute 
to 25.0 ml with the same solution and filter. To 10 ml ofthe 
resulting solution add 5 ml of methanol, swirl and add 4 ml of 
phthaladehyde reagent, mix, add sufficient methanol to 
produce 25.0 ml, heat on a water-bath at 60° for 15 minutes and 
cool.

Reference solution. Prepare in the same manner as the test 
solution but using 10 ml of a 0.065 per cent w/v solution of 
gentamicin sulphate IPRS in place ofthe solution ofthe 
preparation, under examination. To 10 ml of the resulting 
solution add-5 ml of methanol swirl and add 4 ml 0 
phthaladehyde reagent, mix, add sufficient methanol to 
produce25.0ml,heatonawater-bathat60° for 15minutesan 
cool.
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— If the solution is not used immediately, cool to 0° 
and vse within 4 hours.

Chromatographic system
a stainless steel column 10 to 12.5 cm x 4.6 to 5 mm, 
packed with octadecylsilane bonded to porous silica 
(5pm),

_ mobile phase: 0.025 M sodium heptanesulphonate 
monohydrate in a mixture of 70 volumes cfimethanol, 
25 volumes of water and 5 volumes of glacial acetic 
acid,

_ flowrate:1.5 mlperminute, 
spectrophotometer set at 330 nm,

_ injection volume: 20 pl.

Ifnecessary, adjust the methanol content of the mobile phase, 
so that in the chromatogram obtained with the reference 
solution, the retention time of the component C2 is 10 to 20 
minutes and the peaks are well separated with relative retention 
times of about 0.13 (reagent), 0.27 (component C[), 0.65 
(component Cla), 0.85 (component C2a) and 1.00 (component 
Q
Adjust the sensitivity and the volume of reference solution 
injected so that the height ofthe peak due to component Ci is 
about 75 per cent of the full-scale deflection on the recorder. 
Plot a horizontal baseline on the chromatogram horn the level 
portion of the curve immediately prior to the reagent peak. 
iMeasure the peak height above this baseline for each 
component. Repeat the procedure with the test solution. The 
test is riot valid unless the resolution between the'peaks due 
to C2a and C2 is not less than 1.3.

From the peak areas in the chromatogram obtained with the 
reference solution and the proportions of the components 
declared for gentamicin sulphate IPRS, calculate the response 
factors for components Ci, Cia, C2a and C2. From these response 
factors and peak areas in the chromatogram obtained with the 
test solution, calculate the proportions of components Cb Cja, 
C^and C2 in the cream. The proportion are with in the following 
limits Cb 25.0 to 50.0 percent; 10.0 to 35.0 per cent; C2+
25.0 to 55.0 per cent.

Other tests. Complies with the tests stated under Cream.

Assay. Weigh a quantity of the cream containing 3 mg of 
Gentamicin, dissolve in 20 ml of chloroform, shake vigorous!^ 
with 75 ml of phosphate buffer pH 8.0 and allow to separate. 
Dilute 10 ml of the aqueous layer to 50 ml with phosphate 
buffer pH 8.0.

Carry out the microbiological assay of antibiotics (2.2.10).

Calculate the content of gentamicin in the cream, taking each 
1000 Units found to be .equivalent, to 1 mg of gentamicin.

labelling. The label states the quantity of active ingredient in 
lenns of the equivalent amount of gentamicin.

Gentamicin Eye Drops
Gentamicin Sulphate Eye Drops

Gentamicin Eye Drops are a sterile solution of Gentamicin 
Sulphate in Purified Water.

Gentamicin Eye Drops contain not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
gentamicin.

Usual strength. 0.3 per cent w/v of gentamicin.

Identification
A. Determine by thin-layer chromatography (2.4.6), coating 
the plate with silica gel G.

Mobile phase. The lower layer obtained by shaking together 
equal volumes of strong ammonia solution, chloroform and 
methanol and allowing to separate.

Test solution. A volume of the eye drops containing 60 pg of 
gentamicin.

Reference solution. Dissolve 0.1 mg of gentamicin sulphate 
IPRS in a volume of water equivalent to the volume of the eye 
drops used.

Apply to the plate the specified volumes of each solution. 
After development, dry the plate in air, spray with ethanolic 
ninhydrin solution and heat at 110° for 5 minutes. The three 
principal spots in the chromatogram obtained with, the test 
solution correspond to those in the chromatogram obtained 
with the reference solution.
B. In the test for Composition of gentamicin sulphate, the four 
principal peaks in the chromatogram obtained with the test 
solution correspond to the four peaks in the chromatogram 
obtained with the reference solution.

Tests
pH (2.4.24). 6.5 to 7.5.
Composition of gentamicin sulphate. Determine by liquid 

■ chromatography(2.4.14).
Test solution. Dilute a suitable volume of the eye drops with 
water to contain 0.045 per cent w/v of gentamicin. To 10 ml of 
the resulting solution add 5 ml of methanol, swirl and add 4 ml 
of phthalaldehyde reagent, mix, add sufficient methanol to 
produce 25 ml, heat on a water-bath at 60° for 15 minutes and 
cool.
Reference solution. Prepare in the same manner as the test 
solution but using 10 ml of a 0.065 per cent w/v solution of 
gentamicin sulphate IPRS in place of the solution of the 
preparation under examination.
Chromatographic system

- a stainless steel columri 10 to 12.5 cm x 4.6 to 5 mm, 
packed with octadecylsilane bonded to porous silica 
(5 pm),
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- mobile phase: 0.025 M sodium heptanesulphonate 
monohydrate in a mixture of 70 volumes of methanol, 
25 volumes of water and 5 volumes of glacial acetic 
acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 330 nm,
- injection volume: 5 pl.

If necessary, adjust the methanol content of the mobile phase 
so that in the chromatogram obtained with, the reference 
solution the retention time of component C2 is 10 to 20 minutes 
and the peaks are well separated with relative retention times 
ofabout0.13 (reagent), 0.27 (component Q), 0.65 (component 
Cla), 0.85 (component C2a) and 1.00 (component C2).

Adjust the sensitivity and the volume of reference solution 
injected so that the height of the peak due to component Q is 
about 75 per cent of the full-scale deflection on the recorder 
Plot a horizontal baseline on the chromatogram from the level 
portion of the curve imrriediately prior to the reagent peak. 
Measure the peak height above this baseline for each 
component. Repeat the procedure with the test solution. The 
test is not valid unless the resolution between the peaks due 
to components C2a and C2 is not less than 1.3.

From the peak areas in the chromatogram obtained with the 
reference solution and the proportions of the components 
declared for gentamicin sidphate IPRS;cakxAate the response 
factors for components Cb Cla, C2a arid C2. From these response 
factors and peak areas in the chromatogram obtained with the 
test solution, calculate the proportions of components Q, 
C!a, C2a and C2 in the eye drops. The proportion are within the 
following limits. Cy; 25.0 to 50.0 percent; C!a, 10.0 to 35.0 per 
cent; C2 + C2a, 25.0 to 55.0 per cent.

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by the microbiological assay of antibiotics 
(2.2.10) on a solution prepared in the following manner.

Dilute a volume of the eye drops containing about 15 mg of 
gentamicin to 50.0 ml with sterile phosphate bufferpH 8.0 and 
dilute 10.0 ml of the resulting solution to 50.0 ml with the same 
solvent. . . ,

Calculate the content of gentamicin in the eye drops, taking 
each 1000 Units found to be equivalent to 1 mg of gentamicin.

Labelling. The label states the quantity of active ingredient in 
terms of the equivalent amount of gentamicin.

Gentamicin Injection
Gentamicin Sulphate Injection
Gentamicin Injection is a sterile solution of Gentamicin 
Sulphate in Water for Injection. .

Gentamicin Injection contains not less than 95.0 per cent 
not more than 110.0 per cent of the stated amount of 
gentamicin.

Usual strengths. The equivalent of 10 mg per ml and 40 ma 
per ml of gentamicin. *

Description. A clear, colourless to pale-yellow solution

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. The lower layer obtained by shaking together 
equal volumes of 13.5 M ammonia, chloroform and methanol 
and allowing to separate.

Test solution. Dilute a volume of the injection with sufficient 
water to produce a solution containing 0.5 per cent w/v of 
gentamicin.

Reference solution. A 0.8 per cent w/v solution gentamicin 
sulphate IPRS in water.

Apply to the plate 6 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air, spray with ethanolic 
ninhydrin solution and heat at 105° for 2 minutes. The three 
principal spots in the chromatogram obtained with the test 
solution correspond to those in the chromatogram obtained 
with the reference solution.

B. In the test for Composition of gentamicin sulphate, the four 
principal peaks in the chromatogram obtained with the test 
solution correspond to the four peaks in the chromatogram 
obtained with the reference solution.

Tests

pH (2,4.24). 3.0 to 5.0.

Composition Of gentamicin sulphate. Determine by liquid 
chromatography (2.4.14).
Test solution. Add 5 ml of methanol to 10 ml of a solution 
prepared by diluting a suitable volume of the injection with 
water to contain the equivalent of 0.045 per cent w/v of 
gentamicin, swirl and add 4 ml of phthalaldehyde reagent, 
mix, add sufficient methanolto produce 25 ml, heat on a water- 
bath at 60° and cool. If the solution is not used immediately, 
cool at 0° and use within 4 hours.
Reference solution. Prepare in the same manner as the test 
solution but using 10 ml of a 0.065 per cent w/v solution of 
gentamicin sulphate IPRS in place of the solution of the 
injection under examination.

Chromatographic system
- a stainless steel column 10 to 1’2.5 cm x 4.6 to 5 nun, 

packed with octadecylsilane bonded to porous sihca 

(5pm),
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_ mobile phase: 0.025 M sodium heptanesulphonate 
monohydrate in a mixture of 70 volumes of methanol, 
25 volumes of water and 5 volumes of glacial acetic 
acid,

~ flow rate: 1.5 ml per minute,
_ spectrophotometer set at 330 nm,
- injection volume: 5 pl

If necessary, adjust the methanol content of the mobile phase 
so that in the chromatogram obtained with the reference 
solution the retention time of component C2 is 10 to 20 minutes 
and the peaks are well separated with relative retention times 
of about 0.13 (reagent), 0.27 (component C1), 0.65 (component 
CJ, 6.85 (component C3a) and 1.00 (component C2).

Adjust the sensitivity and the volume of reference solution 
injected so that the height of the peak due to component C i is 
about 75 per cent of full-scale deflection on the recorder. Plot 
a horizontal baseline on the chromatogram from the level 
portion of the curve immediately prior to the reagent peak. 
Measure the peak height above this baseline for each 
component. Repeat the procedure with the test solution. The 
test is not valid unless the resolution factor between the peaks 
due to components C2a and C2 is not less than 1.3.

From the peak areas in the chromatogram obtained with the 
reference solution and the proportions of the components 
declared for gentamicin sulphate RS, calculate the response 
factors for components C>, Cu, C2a and C2. From these response 
factors and peak areas in the chromatogram obtained with the 
test solution, calculate the proportions of components Cb 
C|M C2a and C2 in the injection. The proportions are within the 
following limits. Ci; 25.0 to 50.0 per cent; C[a, 10.0 to 35.0 per 
cent; C2+C2a, 2.5.0 to 55.0 per cent.

Bacterial endotoxins (2.2.3). Not more than 1.67 Endotoxin 
Units per mg of gentamicin.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by the microbiological assay of antibiotics 
(2.2.10), and express the result in mg of gentamicin per ml.

Calculate the content of gentamicin in the injection, taking 
each 1000 Units found to be equivalent to 1 mg of gentamicin. 

Labelling. The label states the strength in terms of the 
equivalent amount of gentamicin in a suitable dose-volume.

Gentamicin Ointment
Gentamicin Sulphate Ointment

Gentamicin Ointment is a dispersion of Gentamicin Sulphate 
!li ^icrofine powder in white soft paraffin or other suitable 
hydrous greasy basis.

Gentamicin Ointment contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
gentamicin.

Usual strengths. 0.1 per cent w/w and 0.3 per cent w/w.

Identification

A. Determine by thin-layer chromatography (2.4.6), coating 
the plate with silica gel G.

Mobile phase. The lower layer obtained by shaking equal 
volumes of strong ammonia solution, chloroform and 
methanol and allowing to separate.

Test solution. Mix a quantity of the ointment containing 7.5 
mg of Gentamicin with 20 ml of chloroform, extract with 10 ml 
of water and use the aqueous layer.

Reference solution. A' 0.075 per cent w/v solution of 
gentamicin sulphate IPRS in water.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air, spray with ethanolic ninhydin solution 
and heat at 105° for 2 minutes. The three principal spots in the 
chromatogram obtained with the test solution correspond to 
those in the chromatogram obtained with the reference 
solution.

B. In the test for Composition of gentamicin sulphate, the four 
principal peaks in the chromatogram obtained with the test 
solution correspond to the four peaks in the chromatogram 
obtained with the reference solution.

Tests
Composition of Gentamicin Sulphate. Determine by liquid 
chromatography (2.4.14).

Test solution. Disperse a quantity of the ointment containing 
20 mg of Gentamicin in 10 ml of chloroform, add 20 ml of a 
0.25 per cent w/v solution of sodium tetraborate, shake 
vigorously, centrifuge and separate the aqueous layer. Filter 
and dilute to 50.0 ml with water. To 10 ml of the resulting 
solution add 5 ml of methanol, swirl and add 4 ml of 
phthaladehyde reagent, mix, add sufficient methanol to 
produce 25.0 ml; heat on a water-bath at 60° for 15 minutes and 
cool.

Reference solution. Prepare in the same manner as the test 
solution but using 10 ml of a 0.065 per cent w/v solution of 
gentamicin sulphate IPRS in place of the solution of the 
preparation under examination. To 10 ml of the resulting 
solution add 5 ml of methanof swirl and add 4 ml of 
phthaladehyde reagent, mix, add sufficient methanol to 
produce 25.0 ml, heat on a water-bath at 60° for 15 minutes and 
cool.

NOTE — If the solution is not used immediately, cool to 0° 
and use within 4 hours.
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Chromatographic system
- a stainless steel column 10 to 12.5 cm x 4.6 to 5 mm, 

packed with octadecylsilane bonded to porous silica 
(5pm),

- mobile phase: 0.025 M sodium heptanesulphonate 
monohydrate in a mixture of 70 volumes of methanol, 
25 volumes of -water and 5 volumes of glacial acetic 
acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 330 nm,
- injection volume: 20 pl.

If necessary, adjust the methanol content of the mobile phase, 
so that in the chromatogram obtained with the reference 
solution, the retention time of the component C2 is 10 to 20 
minutes and the peaks are well separated with relative retention 
times of about 0.13 (reagent), 0.27 (component C(), 0.65 
(component Cla), 0.85 (component C2a) and 1.00 (component 
G).

Adjust the sensitivity and the volume of reference solution 
injected so that the height of the peak due to component Ci is 
about 75 per cent of the full-scale deflection on the recorder. 
Plot a horizontal baseline on the chromatogram from the level 
portion of the curve immediately prior to the reagent peak. 
Measure the peak height above this baseline for each 
component. Repeat the procedure with the test solution. The 
test is not valid unless the resolution between the peaks due 
to C2a and C2 is not less than 1.3.

From the peak areas in the chromatogram obtained with the 
reference solution and the proportions of the components 
declared for gentamicin sulphate IPRS, calculate the response 
factors for components Cb Cla, C2aand C2. From these response 
factors and peak areas in the chromatogram obtained with the 
test solution, calculate the proportions of components C,. Cla, 
C2a and C2 in the cream. The proportion are with in the following 
limits. Cb 25.0 to 50.0 per cent; Cla, 10.0 to 35.0 per cent; C2+ 
C2a 25.0 to 55,0 per cent.

Other tests. Complies with the tests stated under Ointments.

Assay. Weigh a quantity of the ointment containing 4 mg of 
Gentamicin, dissolve in 50 ml of chloroform, extract with three 
quantities, each of 20 ml, of sterile phosphate buffer pH 8.0, 
combine the extracts and dilute to 100.0 ml with phosphate 
buffer pH 8.0. Dilute 10.0 ml of the resulting solution to 50.0 ml 
with phosphate buffer pH 8.0..

Carry outthe microbiological assay of antibiotics (2.2.10).

Calculate the content of gentamicin in the ointment, taking 
each 1000 Units found to be equivalent to 1 mg of gentamicin.

Labelling. The label states the quantity of active ingredient in 
terms of the equivalent amount of gentamicin.
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Glibenclamide
Glyburide
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C23HMCIN3O5S Mol. Wt. 494.0

Glibenclamide is l-{4-[2-(5-chloro-2-methoxybenzamido) 
ethyl}benzenesulphonyl}-3-cyclohexylurea.

Glibenclamide contains not less than 99.0 per cent and not 
more than 101.0 per cent of C23H28CIN3O5S, calculated on the 
dried basis.

Category. Hypoglycaemic.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with glibenclamide 
IPRS or with the reference spectrum of glibenclamide

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.01 per cent w/v solution in 0.01 Mmethanolic hydrochloric 
acid shows an absorption maximum at about 300 nm and a 
less intense maximum at about 275 nm; absorbance at about 
300 nm, about 0.63 and at about 275 nm, about 0.29.

C. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution.

D. Dissolve 20 mg in 2 ml of sulphuric acid (96 percent w/iv); 
the solution is colourless and exhibits a blue fluorescence 
under ultraviolet light at 365 nm. Dissolve about 0.1 g of chloral 
hydrate in the solution; within 5 minutes the colour changes 
to deep yellow and after about 20 minutes a brownish tinge is 
produced.

Tests
Appearance of solution. A1.0 per cent w/v solution in ethanol 
(95 per cent), prepared with the aid of heat, is clear (2.4.1), 
and colourless (2.4.1).
Related substances. Determine by liquid chromatography 
(2.4.14). " '

NOTE — Prepare the solutions immediately before use.

I
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■ fest solution. Dissolve 25 mg of the substance under 
examination in 10 ml of methanol.

'Reference solution. A 0.00125 per cent w/v solution of 
alibenclamide IPRS in methanol.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3pm),
- column temperature: 35°,
- mobile phase: A. a mixture of a 20 volumes of 10.2 per 

cent v/v solution of freshly distilled triethylamine 
adjusted to pH 3.0 with orthophosphoric acid and 50 
volumes of acetonitrile, dilute to 1000 ml with water,

B. a mixture of 20 volumes of mobile phase
A, 65 volumes of water and 915 volumes of acetonitrile, 

.. a gradient programme using the conditions given below,
-- flow rate: 0.8 ml per minute, 
-- spectrophotometer set at 230 nm, 
- injection volume: 10 pl.

.Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 .45 55 •

15 ' 45 55

30 5 95

40 5 .95
41 45 55

55 45 55

The relative retention time with reference to glibenclamide for 
glibenclamide impurity A is about 0:5, for glibenclamide 
impurity B is about 0.6.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 4 times the area of peak in the chromatogram 
obtained with the reference solution (2.0 per cent),.Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained in the reference solution 
(0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Notmore than 1.0 per cent, determined 
on 1.0 gby drying in an oven at 105°.

Assay. Weigh 0.4 g, dissolve in 100 ml of ethanol (95 per 
cent) with the aid of heat; titrate with 0.1 M sodium hydroxide 
using 1 ml of dilute phenolphthalein solution as indicator 
until a pink colour is obtained. Carry out a blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.0494 g of
c:2ji2Scin3o5s.

Glibenclamide Tablets
Glibenclamide Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
glibenclamide, CZi] LA-1N3O5S.

Usual strengths. 2.5 mg; 5 mg.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a).

Tests
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 45 volumes of chloroform, 45 
volumes of cyclohexane, 5 volumes of glacial acetic acid 
and 5 volumes of ethanol (95 per cent).

Test solution. Extract a quantity of the powdered tablets 
containing 20 mg of Glibenclamide with four quantities, each 
of 5 ml, of a mixture of 20 volumes of dichloromethane and 
10.volumes, of acetone, evaporate the combined extracts to 
dryness at a pressure of 2 kPa and at a' temperature not 
exceeding 40° and dissolve the residue in 4 ml of a mixture of 
equal volumes of chloroform and methanol.

Reference solution (a). A 0.5 per cent w/v solution .of 
glibenclamide IPRS in the same solvent mixture.

Reference solution (b). Dilute 2 ml of reference solution (a) to 
100 ml with the same solvent mixture.

Apply to the plate 10 pl of each solution. After development, 
dry.the plate in air and examine under ultraviolet light.at- 
254 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (b).

Uniformity of content. Complies with the test stated under 
Tablets.
Determine by liquid chromatography (2.4.14), as described 
under Assay using the following test solution.

Test solution. Disperse one tablet in a mixture of 2 ml of water 
and 20 ml of methanol, mix with the aid of ultrasound until 
fully dispersed and filter.

Other tests. Comply with the tests stated under Tablets.
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Assay, Determine by liquid chromatography (2.4,14),

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 5 mg of Glibenclamide and 
disperse with the aid of ultrasound, with a mixture of 2.0 ml of 
water and 20.0 ml of methanol. Shake for further 10 minutes, 
filter, rejecting the first few ml of filterate.

Reference solution. Dissolve 50 mg of glibenclamide IPRS in 
50 ml of methanol, sonicate for 20 minutes. Dilute l.Omlofthe 
solution to 4.0 ml with methanol. To 20 ml of the solution add 
2 ml water and mix.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such as 
Spherisorb ODS),

- mobile phase: a mixture of 47 volumes of acetonitrile 
and 53 volumes of a 1.36 per cent w/v solution of 
potassium dihydrpgen orthophosphate, previously 
adjusted to pH 3,0 with orthophosphoric acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 300 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2,0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C23H28C1N3O5S in the tablets.

Glibenclamide and Metformin Tablets
Glibenclamide and Metformin Hydrochloride Tablets; 
Glyburide and Metformin Hydrochloride Tablets

Glibenclamide and Metformin Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent ofthe stated 
amounts of glibenclamide, C23H28C1N3O5S and metformin 
hydrochloride, C4H]iN5HCl.

Usual strengths. Glibenclamide, 1.25 mg and Metformin 
hydrochloride, 250 mg; Glibenclamide, 2.5 mg andMetformin 
hydrochloride, 250, 400 mg; Glibenclamide, 5 mg and 
Metformin hydrochloride, 500 mg.

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with test solution correspond to the principal peaks in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2,5,2),
For Glibenclamide—
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Apparatus No. 2 (Paddle), .
Medium. 500 ml of a buffer prepared by dissolving 3.09 g 
bpric acid and 3.73 g of potassium chloride in 250 ml of 
adjusted to pH 9.5 with IM sodium hydroxide and dilute to 
1000 ml with water,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14)

Test solution. The filtrate obtained, as above. Use the filtrate 
dilute if necessary, with the dissolution medium.

Reference solution. Weigh and transfer about 12:5 mg of 
glibenclamide IPRS to a 100.0 ml volumetric flask, add 20.0 ml 
of acetonitrile, shake to dissolve and dilute to volume with 
medium. Dilute 2.0 ml ofthe solution to 100.0 ml with medium.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50.0 volumes of a buffer 

solution prepared by dissolving 28.7 g of monobasic 
ammonium phosphate in 1000 ml of water, adjusted to 
pH 5,3 with IM sodium hydroxide and 50.0 volumes of 
acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 23 0 nm,
- injection volume: 200 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000. theoretical plates, the 
tailing factor is between 0,8 to 2.0 and relative standard 
deviation is not more than 2 per cent.

Inject the reference solution and the test solution.

Calculate the content of C23H28C1N3O5S in the medium.

Q. Not less than 75 per cent of the stated amount of 
C23H2sC1N3O5S.

For Metformin Hydrochloride —

Apparatus No. 2 (Paddle),
Medium. 1000 ml, prepared by dissolving 6.8 g of monobasic 
potassium phosphate in 1000 ml of water and adjusted to 
pH 6.8 with 0.2 Msodium hydroxide,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance ofthe filtrate, suitably diluted with dissolution 
medium if necessary, at the maximum at about 232 nm (2.4.7). 
Calculate the content of C^nNs HC1, in the medium from the 
absorbance obtained from a solution of known concentration 
of metformin hydrochloride IPRS prepared by dissolving tn 
the medium.

Calculate the content of C4HhNs,HC1 in the medium.
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« ^ot less than 75 per cent of the stated amount of 
CjHiiNsHCl.
Related substances. Determine by liquid chromatography 
(2.4.14)-
far Glibenclamide —

Solvent mixture. A mixture of equal volumes of acetonitrile 
and water.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 2.5 mg of Glibenclamide, 
disperse in the solvent mixture, dilute to 100.0 ml with the 
same solvent and filter.

Reference solution (a). Dissolve 12.5 mg of glibenclamide 
IPRS in 25.0 ml of acetonitrile and dilute to 50.0 ml with water. 
Dilute 10.0 ml of the solution to 100.0 ml with the solvent 
mixture.

Reference solution (b). Dilute 1.0 ml from reference solution 
(a) to 100.0 ml with the solvent mixture.

Reference silution(c). A solution containing 0.0025per cent 
w/v ofglibenclamide related compound A IPRS in the solvent 
mixture. Dilute 50 p.1 in 50 ml with reference solution (a).

Reference solution(d). A solution containing 50 mg of 
metformin hydrochloride IPRS dilute with. 10 ml of reference 
solution (c).

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 60 volumes of a buffer solution 

prepared by dissolving 28.8g of monobasic ammonium 
phosphate in 800 ml of water adjusted to pH 5.3 with 
IM sodium hydroxide and dilute to 1000 ml with water 
and 40 volumes of acetonitrile,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 230 nm, 
- ■ injection volume: lOOpl.

Name Relative Correction
______ retention time factor

Glibenclamide related
compound A1 0.30 0.83
Glibenclamide 1
Unknown 1 —
'------— __________________________________________________ ________________________ 12___________

K‘t-[2'(5-Chloro-2-niethoxybenzaniido)ethyl]  benzenesulfonamide.

Inject reference solution (d). The relative retation time with 
^ference to glibenclamide for glibenclamide related compound 
A is 0.3. The test is not valid unless the capacity factor is not 
less than 7.0, column efficiency is not less than 3000 theoretical 
Plates.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to glibenclamide related compound A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent). The area of 
any secondary peak is not more than 0.2 times ofthe area of 
principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent). The sum of the areas of all the 
secondary peaks is not more than 0.5 times the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent) excluding peak due to glibenclamide 
related compound A. Ignore any peak with an area 0.05 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.05 per cent).

For Metformin Hydrochloride —

Solvent mixture. A mixture of 1 volume of acetonitrile and 
40 volumes of water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 25 mg of Metformin Hydrochloride, 
disperse in the solvent mixture, dilute to 100.0 ml with the 
same solvent and filter.

Reference solution (a). A. solution containing 0.025 per cent 
w/v solution of metformin hydrochloride IPRS in solvent 
mixture.

Reference solution (b). A solution containing 0.0025 per cent 
w/v solution each of metformin hydrochloride related 
compound B IPRS arid metformin hydrochloride related 
compound C IPRS in the solvent mixture.

Reference solution(c). Dilute 0.5 ml from reference solution 
(b) to 50.0 ml with the reference solution (a).

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm), 
mobile phase: a mixture of 90 volumes of a buffer solution 
prepared by dissolving 1.0 g each of sodium 
heptanesulphonate and sodium chloride in 1800 ml of 
water, adjusted to pH 3.8 with 0.06 Morthophosphoric 
acid and dilute to 2000 ml with water and 10 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 218 nm,
- inj ection volume: 5 pl.

The relative retention time for metformin related compound B, 
metformin and metformin related compound C is about 0.86, 
1.0 and 2.1 to 2.3 respectively.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to metformin related 
compound B and metformin is not less than 1.5.

Inject the test solution. The area of any secondary peak is not 
more than 0.1 per cent and the sum of areas of all the secondary 
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peaks is not more than 0.5 per cent, calculated by area 
normalization and ignore any peak with an area less than 0.05 
per cent of the principal peak (0.05 per cent).

Uniformity of Content (2.5.4). Determine by liquid 
chromatography (2.4.14).

Solvent mixture. A mixture of equal volumes of acetonitrile 
and water.

Test solution. Disperse one tablet with 20 ml of the solvent 
mixture shake for 30 minutes and dilute suitably to obtain a 
solution containing 0.0025 per cent w/v of glibenclamide.

Reference solution. A 0.0025 per cent w/v solution of 
glibenclamide IPRS in the solvent mixture.

Carry out the chromatographic procedure described under 
Related substances.

Inject the reference solution and the test solution.

Calculate the content of C23H28C1N3O5S in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

For Glibenclamide —

Solvent mixture. A mixture of equal volumes of acetonitrile 
and water.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 2.5 mg of Glibenclamide, 
disperse in the solvent mixture, dilute to 100.0 ml with the 
same solvent and filter.

Reference solution. Weigh and dissolve 12.5 mg of 
glibenclamide IPRS in 25.0 ml of acetonitrile and dilute to 
50.0 ml with water. Dilute 2.0 ml ofthe solution to 20.0 ml with 
the solvent mixture.

Use the chromatographic system as described under Related 
substances of glyburide.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the relative standard deviation for replicate injections is not 
more than 1.5 per cent.

Inject the reference solution and the test solution.

Calculate the content of C23H28C1N3O5S in the tablets.

For Metformin Hydrochloride —

Solvent mixture. Amixture of 1 volume of acetonitrile and 40 
volumes of water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 25 mg of Metformin Hydrochloride, 
disperse in the solvent mixture , dilute to 100.0 ml with the 
same solvent and filter.

Reference solution. A 0.025 per cent w/v solution of metformin 
hydrochloride IPRS in the solvent mixture. •
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Use the chromatographic system as described under Related 
substances of metformin.

Inject the reference solution. The test is hot valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.5 percent 
for metformin peak.

Inject the reference solution and the test solution.

Calculate the content of C4HnN5HCl in the tablets.

Storage. Store protected from light and moisture, ata 
temperature not exceeding 30°.

Gliclazide

C15H21N3O3S Mol. Wt. 323.4

Gliclazide is T-(hexahydrocyclopenta[c]pyrrol-2(l£Z)-yl)-3-[{4- 
methylphenyl)sulphonyl]urea.

Gliclazide contains not less than 99.0 per cent and not more 
than 101.0 per cent of C15H2iN3O3S, calculated on the dried 
basis.

CategoryHypoglycaemic.

Description. A white or almost white powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with gliclazide IPRS 
or with the reference spectrum of gliclazide.

Tests
Related substances. Determine by liquid chromatography 
,(2.4.14).

NOTE — Prepare the solutions immediately before use.
Solvent mixture. 45 volumes of acetonitrile and 55 volumes 
of water.
Test solution. Dissolve 50 mg of the substance under 
examination in 23 ml of acetonitrile and dilute to 50.0 ml with 

water. ■
Reference solution (a). Dilute 1.0 ml of the test solution to 
100:0 ml with the solvent mixture. Dilute 5.0 ml ofthe solution 

to 50.0 ml with the solvent mixture.
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Inference solution (b). Dissolve 5 mg ofthe substance under 
eX3Inination and 15 mg ofl-(hexahydrocyclopenta[c]pyrrol- 
ffefl)-yl)-3-[(2-methylphenyl)sulphonyl] urea IPRS 
{gliclazide impurity F IPRS) in 23 ml of acetonitrile and 
Siltite to 50 ml with -water. Dilute 1 ml of the solution to 20 ml 
wjth the solvent mixture.

Reference solution (c). Dissolve 1.0 mg of gliclazide impurity 
flpRSin 5 ml of acetonitrile and dilute to 10.0 ml with water. 
pihite 1.0 ml of the solution to 100.0 ml with the solvent mixture. 

Chromatographic system
_ a stainless steel column 25 cm x 4.0 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 0.1 volume of triethylamine, 

0.1 volume of trifluoroacetic acid, 45 volumes of 
acetonitrile and 55 volumes of water,

- flow rate: 0.9 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 20 pl.

Inject reference solution (b). The relative retention time with 
reference to gliclazide for gliclazide impurity F is about 0.9. 
The resolution between the peaks due to gliclazide impurity F 
and gliclazide is not less than 1.8.

Inject reference solution (a), (c) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
The area of peak corresponding to gliclazide impurity F is not 
more than the area of peak obtained in the chromatogram with 
reference solution (c) (0.1 per cent), the area of any other 
secondary peak is not more than the principle peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent) and the sum of the areas of all other secondary peaks is 
not more than twice the area of principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent). Ignore any peak with an area 0.2 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.02 per cent).

Gliclazide impurity B. Determine by liquid chromatography 
(2.4.14), as described under Related substances.

Test solution. Dissolve 0.4 g of the substance under 
examination in 2.5 ml of dimethyl sulphoxide and dilute to 
10.0 ml with water. Stir for 10 minutes, store at 4° for 3 0 minutes 
and filter. .

Reference solution. Dissolve 20 mg of 2-nitroso- 
Wahydrocyclopentafc]pyrrole IPRS (gliclazide impurity 
B IPRS) in 100.0 ml of dimethyl sulphoxide. To 1.0 ml ofthe 
solution, add 12 ml of dimethyl sulphoxide and dilute to 
50.0 ml with water. To 1.0 ml of the solution, add 12 ml of 
dimethyl sulphoxide and dilute to 50.0 ml with water.

Meet 50 pl of the test solution and the reference solution. In 
lhe chromatogram obtained with the test solution, the area of 
anV peak corresponding to impurity B is not more than the 

area of the corresponding peak in the chromatogram obtained 
with the reference solution (2 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm). .

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.25 per cent, 
determined on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Weigh 0.25 g, dissolve in 50 ml of anhydrous acetic 
acid and titrate with 0.1 M perchloric acid, determining the 
end-point potentiometrically (2.4.25). Carry out ablank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03234 g of 
C15H21N3O3S.

Gliclazide Tablets
Gliclazide Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of gliclazide, 
CljH21N3O3S.

Usual strength. 80 mg.

Identification

Shake a quantity of the powdered tablets containing 0.16 g of 
Gliclazide with 20 ml of dichloromethane, centrifuge and 
evaporate the supernatant liquid to dryness. The residue 
complies with the following test. Determine by infrared 
absorption spectrophotometry (2.4.6). Compare the spectrum 
with that obtained with gliclazide IPRS or with the reference 
spectrum of gliclazide.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml ofphosphate buffer pH 7.4, 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance (2.4.7) ofthe filtrate, 
suitably diluted if necessary with dissolution medium to obtain 
a solution containing 12.5 pg per ml of Gliclazide at 226 nm and 
290 nm. Correct the absorbance obtained at 226 nm by 
subtracting the absorbance obtained at 290 nm. Calculate the 
content of gliclazide, Ci5H2iN3O3S in the medium from the 
absorbances obtained from a solution prepared by dissolving 
62 mg ofgliclazide IPRS in 20 ml of methanol, adding sufficient 
dissolution medium to produce 1000 ml, dilute 1 ml of the 
solution to 5 ml with the dissolution medium.

Q. Not less than 70 per cent of the stated amount of 
C15H21N3O3S.
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Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

Solvent mixture. 45 volumes of acetonitrile and 55 volumes 
of water.

Test solution. Shake a quantity of the powdered tablets 
containing about 0.8 g of Gliclazide for 1 hour with 200 ml of 
acetonitrile, filter. Dilute 10.0 ml of the filtrate to 50.0 ml with a 
mixture of 1 volume of acetonitrile and 2 volumes of water.

Reference solution (a). Dilute 1.0 ml of the test solution to 
500.0 ml with the solvent mixture.

Reference solution (b). Dissolve 5.0 mg of gliclazide IPRS 
and 15 mg of l-(3-azabicyclo[3.3.0]oct-3~yl)-3-c>- 
tolylsulpho-nylurea IPRS in 25 ml of acetonitrile, dilute to 
50.0 ml with water. Dilute 1.0 ml ofthe solution to 20.0 ml with 
the solvent mixture.

Reference solution (c). Dissolve 8.0 mg of I-(3- 
azabicyclo[3.3.0] oct-3-yl)-3-o- tolylsulphonylurea IPRS in 
25 ml of acetonitrile, dilute to 50 ml with water. Dilute 1 ml of 
the solution to 100 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

endcapped octylsilane bonded to porous silica (4 pm) 
(Such as Superspher 60 RP 8),

- mobile phase: a mixture of 0.1 volume of irlethylamine, 
0.1 volume of trifluoroacetic acid, 45 volumes of 
aceton itrile and 55 volumes of water,

- flow rate: 0,9 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between gliclazide and l-(3-azabicyclo[3.3.0]oct-3- 
yl)-3-o-tolylsulphonyhirea is not less than 1.8.

Inject reference solution (a), ,(c) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with test solution, the area of 
peak corresponding to l-(3-azabicyclo[3.3.0]oct-3-yl)-3-o- 
tolylsulphonylurea is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.2 per cent); the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent) and the sum 
of the areas of other secondary peaks is not more than twice 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.4 per cent). Ignore any peak with 
an area less than 0.25 times the area ofthe principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Other tests. Comply with the tests stated under Tablets.

IP2022
X..

Assay. Determinebyliquidchromatography(2.4.14).

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water.

Test solution. Shake a . quantity of the powdered tablets 
containing about 0.8 g of Gliclazide for 1 hour with 200 ml Of 
acetonitrile, filter. Dilute 10.0 ml ofthe filtrate to 200.0 ml with 
the solvent mixture.

Reference solution (a). Dissolve 40 mg of gliclazide IPRS in 
10 ml of acetonitrile and dilute to 200.0 ml with the solvent 
mixture.

Reference solution (b)., Dissolve 5 mg of gliclazide IPRS and 
15 mg of I-(3-azabicyclo[3.3.0]oct-3-yl)-3-o-tolylsulphonyl- 
urea IPRS in 25 ml of acetonitrile, dilute to 50 ml with water. 
Dilute 1.0 ml of the solution to 20.0 ml with the solvent mixture.

Use chromatographic system as described under Related 
substances.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to 1-(3-azabicyclo[ 3.3.OJoct- 
3-yl)-3-o-tolylsulphonylurea and gliclazide is not less than 
1.8.

Inject reference solution (a) and the test solution.

Calculate the content of Ci5H2iN3O3S in the tablets.

Glimepiride

C24H34N4O5S Mol. Wt 490.6

Glimepiride is l-[[4-[2-(3-ethyl-4-methyl-2-oxo-3-pynoline- 
1 -carboxamido)ethyl]phenyl] sulphonyl]-3-/ra«s- 
(4-methylcyclohexyl)urea.

Glimepiride contains not less than 97.0 per cent and not more 
than 102.0 per cent of C24H34N4O5S, calculated on the 
anhydrous basis.

Category. Hypoglycaemic.

Description. Awhite or almost white powder.

Identificaition
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtained with that glimepiride IPRS 

or with the reference spectrum of glimepiride.
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Tests
gejated substances. Determine by liquid chromatography 
(2414).
$()TE—Store the solutions at a temperature not exceeding 
12° and for not more than 15 hours.

Solvent mixture. 20 volumes of water and 80 volumes of 
acetonitrile.

fest solution. Dissolve 20 mg of the substance under 
examination in 100.0 ml ofthe solvent mixture.

Reference solution (a). Dissolve the contents of a vial of 
glimepiride for system suitability IPRS (containing 
Glimepiride impurity B, C andD) in 2.0 ml ofthe test solution.

Reference solution (b). Dilute 1.0 ml ofthe test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
jo 10.0 ml with the solvent mixture.

Reference solution (c). A 0.02 per cent w/v solution of 
glimepiride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

endcapped octadecylsilane bonded to porous silica (4 
.pm),

- mobile phase: a mixture of 50 volumes of a solution 
prepared by dissolving 0.5 g of sodium dihydrogen 
orthophosphate in 500 ml of water, adjusted to pH 2.5 
with orthophosphoric acid and 50 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 228 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to glimepiride impurity B 
and glimepiride impurity C is not less than 4.0. The relative 
retention time, with reference to glimepiride for 3-ethyl-4- 
methyl-2-oxo-.V-[2-(4- sulphamoylphenyl)ethyl]-2,3 -dihydro- 
l#-pyrrole-1 -carboxamide (glimepiride sulphonamide) 
(glimepiride impurity B) is about 0.2, for methyl [[4-[2-[[(3- 
ethyl-4-methyl-2-oxo-2,3 -dihydro- I //-pyrrol-1 -yl)carbonyl] 
amino] ethyljphenyl] sulphonyl]carbamate (glimepiride 
urethane) (glimepiride impurity C) is about 0.3 and for l-[[3-[2- 
[[(3-ethyl-4-methyl-2-oxo-2,3“dihydro-l/f-pyrrol-l“l) 
carbonyl]amino]ethyl]n phenyl] sulphonyl]-3-(traws-4- 
methyIcyclohcxy1)urea (glimepiride impurity D) is about LI.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
Peak. In the chromatogram obtained with the test solution, 
the area ofthe peak due to glimepiride impurity B is not more 
than 4 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.4 per cent), the area of 
the peak due to glimepiride impurity D is not more than twice 

the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.2 percent), the area of any other 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (b) 
(0.1 per cent) and the sum of all the secondary peaks other 
than glimepiride impurity B is not more than 5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram, 
obtained with reference solution (b) (0.05 per cent).

Impurity A. Determine by liquid chromatography (2.4.14).

NOTE—Prepare the solutions immediately before use.

Test solution.. Dissolve 10 mg of the substance under 
examination in 5 ml of dichlpromethane and dilute to 20.0 ml 
with the mobile phase.

Reference solution (a). Dilute 0.8 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (b). Dissolve 2 mg of glimepiride IPRS 
(containing glimepiride impurity A) in 1.0 ml of 
dichloromethane and dilute to 4.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.0 mm, packed with 

diol silica gel (5 pm),
- mobile phase: a mixture of 1 volume of anhydrous acetic 

acid, 100 volumes of 2-propanol and 899 volumes of 
heptane,

- flow rate: 0.5 ml per minute,
- spectrophotometer set at 228 nm,
- injectionvolume:10|il.

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 2.0, where Hp is the height 
above the baseline of the peak due to impurity A and Hv is the 
height above the baseline of the lowest point of the curve 
separating this peak from the peak due to glimepiride. The 
relative retention time with reference to glimepiride for 
glimepiride impurity Ais about 0.9.

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak due to 1 -[[4-[2-[[(3-ethyl-4-methyl-2-oxo- 
2,3 -dihydro-1 //-pyrrol-1 -yl)carbonyl]amino]ethyl]phenyl] 
sulphonyl]-3-(cz\-4-methylcyclohexyl)urea (glimepiride 
impurity A) is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.8 per cent).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 0.5 per cent, Method 3, 
determined by dissolving 0.25 g in 5.0 ml of dimethylformamide. 
Carry out the test on 1.0 ml ofthe solution. Carry out a blank 
test.
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Assay. Determine by liquid chromatography (2.4.14) as 
described under test for Related substances with the following 
modification.

Inject reference solution (cj and the test solution.

Calculate the content of C24IL4N4O5S.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Glimepiride Tablets
Glimepiride Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent ofthe stated amount of glimepiride, 
C24H34N4O5S.

Usual strengths. 1 mg; 2 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of phosphate buffer pH 7.8 prepared by 
dissolving 0.58 g of monobasic potassium phosphate and 
8.86 g of anhydrous dibasic sodium phosphate in 1000 ml of 
water and adjusted to pH 7.8 with dilute orthophosphoric 
acid or 1 M sodium hydroxide, 
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described under Assay, using 
injection volume: 50 pl.

Solvent mixture. 50 volumes of methanol and 50 volumes of 
water. ' :

Test solution. Use the filtrate, dilute if necessary, with the 
solvent mixture.

Reference solution. Dissolve a quantity of glimepiride IPRS 
in a mixture of 90 volumes of acetonitrile and 10 volumes of 
water to obtain a solution having a concentration of 0.125 mg 
of glimepiride per.mL Dilute 4.0 ml of the solution to 200.0 ml 
with the dissolution medium. Dilute 15.0 ml of the solution to 
50 ml with the solvent mixture to obtain a final concentration 
of0.00075 mgper ml of glimepiride. .

Calculate the content of C24H34N4O5S in the tablet.

IP 2022

Q. Not less than 75.0 per cent of the stated; amount 
Q4H34N4O5S. of

Related substances. Determine by liquid chromatogranh 
(2.4.14). P y

NOTE—Use freshly prepared solution.

Solvent mixture. 90 volumes of acetonitrile and 10 volumes 
of water.

Test solution. Disperse a quantity of powdered tablets 
containing about 5 mg of glimepiride in 50.0 ml ofthe solvent 
mixture. Centrifuge and use the clear supernatant.

Reference solution (a). A solution containing 0.004 per cent 
w/v of glimepiride IPRS and 0.002 per cent w/v each of 
glimepiride sulphonamide (glimepiride impurity B IPRS) and 
glimepiride urethane (glimepiride impurity C IPRS) in the 
solvent mixture. Dilute 5.0 ml ofthe solution to 50.0 ml with the 
solvent mixture.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 20.0 ml with the solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (4 pm),

- mobile phase: a mixture of 50 volumes of a solution 
containing 0.5 g of monobasic sodium phosphate in 
500 ml of water, adjusted to pH 2.1 with orthophosphoric 
acid and 50 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 228 nm, 
- injection volume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to glimepiride impurity B 
and glimepiride impurity C is not less than 4.0 and the relative 
standard deviation for replicate injections of glimepiride is 
not more than 2.0 per cent. The relative retention time with 
reference to glimepiride for glimepiride impurity B is about 0.2 
and for glimepiride impurity C is about 0.3.
Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of the peak corresponding to glimepiride imputiy B multiplied 
with correction factor of 0.77. is not more than 2.5 times the 
area of principal peak in the chromatogram obtained with 
reference solution (b) (2.5 per cent), the area of any other 
secondary peak is not more than 0.5 times the area of principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent) and the sum1 of areas of all the secondary 
peaks other than glimepiride impurity B is not more than the 
area of principal peak in the chromatogram obtained wt 
reference solution (b) (1.0 per cent), the sum of areas of all tte 
secondary peaks is not more than3.5 times the area of pnncip 
peak in the chromatogram obtained with reference solution 
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/b) (3-^ Per cent)- Ignore any peak with an area less than 0.1 
times the area principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent).

Glipizide

Uniformity of content. Complies with the test stated under 
Tablets.
petermine by liquid chromatography (2.4.14), as described 
under Assay, using the following solution as the test solution.

Test solution. Disperse one tablet in the solvent mixture and 
dilute with the solvent mixture to obtain a solution containing 
0.01 per cent w/v of glimepiride.

Calculate the content of C24H34N4O5S in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

yOTE—Use freshly prepared solution.

Solvent mixture. 90 volumes of acetonitrile and 10 volumes 
of water.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 10 mg glimepiride in the solvent mixture 
and dilute with the solvent mixture to obtain a solution 
containing 0.01 per cent w/v of glimepiride.

Reference solution (a). A solution containing 0.01 per cent 
w/v of glimepiride IPRS and 0.002 per cent w/v each of 
glimepiride impurity B IPRS and glimepiride impurity C IPRS 
in the solvent mixture. .

Reference solution (b). A 0.01 per cent w/v solution of 
glimepiride IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 12.5 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (4 pm),
- mobile phase: a mixture of 50 volumes of a solution 

containing 0.5 g of monobasic sodium phosphate in 
500 ml of water, adjusted to pH 2.1 with orthophosphoric 
acid and 50 volumes of acetonitrile,

- flow rate: T ml per minute,
- spectrophotometer set at 228 nm,
- injection volume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to glimepiride impurity B 
afid glimepiride impurity C is not less than 1.5 and the relative 
standard deviation for replicate injections of glimepiride is 
not more than 2.0 per cent. The relative retention time with 
reference to glimepiride for glimepiride impurity B is about 
0-25 and for glimepiride impurity C is about 0.35.

Inject reference solution (b) and the test solution.

Calculate the content of in the tablets. ■

borage. Store protected from moisture, at a temperature not 
exceeding 30°.

c21h27n5o4s Mol. Wt. 445.5

Glipizide is l-cydohexyI-3-[[4-[2-[[(5-methylpyrazine- 
2-yl)carbonyl] amino] ethyl]phenyl] sulphonyl] urea

Glipizide contains not less than 98.0 per cent and not more 
than 102.0 per cent of C2]H27N5O4S, calculated.on the dried 
basis.

Category. Hypoglycaemic.

Description. Awhite or almost white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with glipizide IPRS 
or with the reference spectrum of glipizide.

B. When examined in the range 220 to 350 nm (2.4.7), a 0.002 
per cent solution in methanol, shows two maxima, at about 
226 nm and 274 nm. The ratio ofthe absorbance at 226 nmto 
that at about 274 nm, 2.0 to 2.4 .

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Solvent mixture. Equal volumes of methanol and methylene 
chloride.

Mobile phase. A mixture of 25 volumes of anhydrous formic 
acid, 25 volumes of ethyl acetate and 50 volumes of methylene 
chloride.

Test solution, Dissolve 0.10 g of the substance under 
examination in 100 ml of solvent mixture.

Reference solution. A 0.10 per cent w/v solution of glipizide 
IPRS in solvent mixture.

Apply to the plate 16 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to the principal spot in the 
chromatogram obtained with the reference solution.
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Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 100.0 ml ofthe mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.005 per cent 
w/v each of 5-methyl-N-[2-(4-sulphamoylphenyl)ethyl] 
pyrazine-2- carboxamide IPRS (glipizide impurity A IPRS) 
and 6-methyl-N-[2-(4-sulphamoylphenyl)ethyl]pyrazine- 
2- carboxamide IPRS (glipizide impurity D IPRS) in the mobile 
phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 17 volumes of acetonitrile 

and 83 volumes of. 0.35 per cent w/v solution of 
dipotassium hydrogen phosphate, adjusted to pH 8.0 
with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 274 nm,
- injection volume: 50 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to glipizide impurity A and 
glipizide impurity D is not less than 2.0. The relative retention 
time with reference to glipizide for glipizide impurity A is about 
0.3, for glipizide impurity D is about 0.4 and for 1-cyclohexyl- 
3-[[4-[2-[[(6-methylpyrazin-2-yl)carbonyl]amino]ethyl] phenyl] 
sulphonyl ]urea (glipizide impurity E) is about 1.1.,

Inject reference solution (a) and the. test solution. Run the 
chromatogram 1.5 times the retention time of the. principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak due to glipizide impurity A is not more 3 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent), the area of 
the peak due to glipizide impurity D and E is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 per cent) and the sum of all the secondary peaks is not 
more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18).Notmorethan 0.2 percent. , 

2480 . ■

IP 2022

Loss on drying (2.4.19). Notmore than 0.5 per cent, determine^ 
on 1 g by drying in an oven at 105°.

Assay. Weigh 0.4 g, dissolve in 50 ml of dimethylformami^ 
add 0.2 ml of quinaldine red solution. Titrate with 0} 
lithium methoxide until the colour changes from red io 
colourless. Carry out a blank titration. .

1 ml of 0.1Mlithium methoxide is equivalent to 0.04455 g of 
C21H27N5O4S.

Storage. Store protected from moisture.

Glipizide Tablets
Glipizide Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of glipizide 
C2IH27N5O4S.

Usual strength. 5 mg.

Identification
A. Shake a quantity of the powdered tablets containing 25 mg 
of Glipizide with 10 ml of dichloromethane for 5 minutes, dry 
over anhydrous sodium sulphate and filter. Evaporate the 
filtrate to dryness. The residue complies with the following 
test. ■ ■

Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with glipizide IPRS 
or with the reference spectrum of glipizide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of simulated intestinal fluid (without 
pancreatin) prepared by dissolving 6.8 g of potassium 
dihydrogen orthophosphate in 250 ml water, mix and add 
77 ml of 0.2 Msodium hydroxide, add 500 ml of water, adjusted 
to pH 6.8 with 0.2 Msodium hydroxide or 0.2 Mhydrochloric 
acid and dilute to 1000 ml with water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter Measure 
the absorbance of the filtrate, dilute suitably if necessary with 
the medium, at the maximum at about 276 nm (2.4.7). Calculate 
the content of C2iH27N5O4S in the medium from the absorbance 
obtained from a solution of kno wn concentration glipizide 

IPRS in the dissolution medium.
Q. Not less than 80 per cent of the. stated amount of 

Q^H^N^S.
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plated substances. Determine by liquid chromatography 
(2.4.14).
Buffer solution. Dissolve 13.8 g of monobasic sodium 
phosphate in water and dilute to 1000 ml with water, adjusted 
iOpK 6'0 with Msodium hydroxide.

fyst solution. Disperse a quantity of the powdered tablets 
containing 5 mg of Glipizide in 50 ml of methanol, with the aid 
of ultrasound for 15 minutes with intermittent shaking, and 
dilute to 100.0 ml with the buffer solution, further sonicate for 
15 minutes, filter,

Reference solution. A solution containing 0.01 per cent w/v of 
alipizide IPRS and 0.00005 per cent w/v of glipizide related 
compound A (N~{2-[(4-aminosulfonyl)phenyl]ethyl}-5- 
jnelhyl-pyrazinecarb oxamide') IPRS in methanol. Dilute 
25.0 ml of the solution to 50.0 ml with the buffer solution.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of the buffer 

solution and 45 volumes of methanol,
- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm, 

injection volume: 20 pl.

The relative retention time with reference to glipizide for 
glipizide related compound A is about 0.2.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to glipizide related 
compound Aand glipizide is not less than 1.5 and the relative 
standard deviation for replicate inj ections is not more than 5.0 
per cent for glipizide related compound A.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to glipizide related compound A is not 
more, than four times the area of the corresponding peak in the 
chromatogram obtained with the reference solution (2,0per 
cent). - . .

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Disperse one intact tablet in 50 ml of methanol, 
with the aid of mechanical shaking for 10 minutes, dilute to 
100.0 ml with the buffer solution and further sonicate for 
15 minutes, Dilute if necessary with equal volumes of the 
buffer solution and methanol to obtain a solution having 
similar concentration to the reference solution as obtained in 
Assay.

luject the reference solution and the test solution.

Calculate the content of the C2] H27N5O4S in the tablet. ■

GLIPIZIDE AND METFORMIN TABLETS

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 5 mg of Glipizide in 50 ml of methanol, 
with the aid of ultrasound for 15 minutes with intermittent 
shaking and dilute to 100.0 ml with the buffer solution, further 
sonicate for 15 minutes and filter.

Reference solution. A 0.01 per cent w/v solution of glipizide 
IPRS in methanol. Dilute 25.0 ml of the solution to 50.0 ml with 
the buffer solution.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2lH27N5O4S in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Glipizide and Metformin Tablets
Glipizide and Metformin Hydrochloride Tablets

Glipizide and Metformin Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amounts of 
glipizide, C2iH27N5O4S and metformin hydrochloride, C.JL [N5, 
HCL

Usual strengths. Glipizide, 2.5 mg and Metformin 
Hydrochloride, 250 mg; Glipizide, 5 mg and Metformin 
Hydrochloride, 250 mg; Glipizide, 5 mg and Metformin 
Hydrochloride, 500 nig.

Identification
In the Assay of glipizide, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a) and in the 
Assay, of metformin hydrochloride, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with reference solution 
(a).

Tests
NOTE — Protect the solution from light.

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 1000 ml of0:05M phosphate buffer pH 6.8 prepared 
by dissolving 6.48 g of monobasic potassium phosphate and 
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0.83 g of sodium hydroxide in 1000 ml of water, adjusted to pH 
6.8 with dilute sodium hydroxide solution, (NOTE—Control 
of the pH is critical),
Speed and time. 50 rpm and 45 minutes for glipizide and 30 
minutes for Metfonnin hydrochloride.

For Glipizide —

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A 0.005 per cent w/v solution of glipizide 
IPRS in methanol. Dilute a suitable volume of the solution 
with the dissolution medium to obtain the same concentration 
as expected in the test solution.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 48 volumes of a buffer solution 

prepared by dissolving 3.4 g of monobasic potassium 
phosphate in 800 ml of water, adjusted to pH 6.0 with 
10 M sodium hydroxide, dilute to 1000 ml with water 
and 52 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid.unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C21H27N5O4S in the medium.

Q. Not less than 80 per cent of the stated amount of 
C21H27N5O4S.

For Metformin Hydrochloride —

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted with dissolution 
medium if necessary, at the maximum at about 233 nm (2.4.7). 
Calculate the content of C4HnN5,HCl, in the medium from the 
absorbance obtained from a solution of known concentration 
of metformin hydrochloride IPRS in the dissolution medium.

Q. Not less than 80 per cent of the stated amount of 
C4HnN5,HCl.

Related substances. Determine by liquid chromatography 
(2.4.14).

For Glipizide —

Solvent mixture. 60 volumes of acetonitrile and 40 volumes 
of water. ' 

Buffer solution. Dissolve 2.6 g of dibasic ammonium 
phosphate in 1000 ml of water, adjusted topH 8.0 Wjt]j 
ammonium hydroxide.

Test solution. Disperse 5 intact tablets in the solvent mixture 
(50.0 per cent ofthe final volume) in a suitable volumetric flask 
with the aid of ultrasound for 30 minutes and shake vigorously 
for another 30 minutes to dissolve and dilute to volume with 
water to obtain a solution containing 0.005 per cent w/v of 
Glipizide (solutionA). To 5.0 ml of solution A, add 5.0 ml ofthe 
solvent mixture and dilute to 20.0 ml with water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
— mobile phase: A. amixtureof25 volumes of the buffer 

solution, 70 volumes of water and 5 volumes of 
acetonitrile,

B. a mixture of 25 volumes ofthe buffer 
solution, 25 volumes of water and 50 volumes of 
acetonitrile,.

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 223 nm,
- injection volume: 50 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent, v/v) (per cent v/v)

0- 100 0

3 100 . 0

18 0 100

20 0 100

22 100 0

30 100 0

W-{2-[(4-aminosulfonyl)phenyl]ethyI}-5-methyLpyi,azinecarbox- 

amide.

Name Relative
retention time

Correction 
factor _

Glipizide related compound A1 0.92 0.71

Glipizide 1.0 —

Inject the test solution. The area of any peak corresponding 
to glipizide related compound A is not more than 2.0 per cent, 
the area of any other secondary peak (eluting after 
approximately 8 minutes) is not more than 0.5 per cent and die 
sum of areas of all the secondary peaks other than glipizide 
related compound A is not more .than 1.0 per cent, calculated 
by area normalisation. Ignore the peak due to metformin 
hydrochloride and any peak with an area less than 0.05 per 
cent.

For Metformin Hydrochloride —
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I solution. Dissolve 9.41 g oi sodium 1-hexanesulfonate
| jn 1000 ml of -water, adjusted to pH 2.0 with trifluoroacetic 
| aC&

| Solution B. A mixture of 60 volumes of water and 40 vo lumes 
| of acetonitrile.

| Solvent mixture. 63 volumes of water, 3 0 volumes of the buffer
j solution and 7 volumes of acetonitrile.

| Test solution. Dilute a suitable volume of solution A (obtained 
I froni test solution of Glipizide) with the solvent mixture to 
j obtain a solution containing 0.01 per cent w/v of Metformin 
j Hydrochloride.
I
| Chromatographic system
| - a stainless steel column 15 cm x 4.6 mm, packed with
| phenyl group bonded to porous silica (3.5 pm),
| - mobile phase: a mixture of 30 volumes of the buffer
1 solution, 20 volumes of solution B and 50 volumes of 
i water,

- flow rate: 1 ml per minute,
J - spectrophotometer set at 218 nm, 
s - injection volume: 25 pl.

| Inject the test solution. The area of any secondary peak is not 
more than 0.1 per cent and the sum of the areas of all the 

j secondary peaks is not more than 0.5 per cent, calculated by 
i area normalization and ignore the peak due to glipizide and 
I any peak with an area less than 0.05 per cent.

| Uniformity of content. Complies with the test stated under 
( Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Related substances of Glipizide with the following 
modifications.

< Test solution. Disperse 1. intact tablet in the solvent mixture
i (50.0 per cent of the final volume) in a suitable volumetric flask
| with the aid of ultrasound for 30 minutes and shake vigorously
j for another 30 minutes to dissolve and dilute to volume with 
| water to obtain a solution containing 0.00125 per cent w/v of 

Glipizide.

j Reference solution. Dissolve 10 mg of glipizide IPRS in 60 ml 
1 $ acetonitrile, with the aid of ultrasound for 20 minutes with
j intermittent’ shaking and dilute to 100.0 ml with water. To 

25.0 ml of the solution, add 75 ml of the solvent mixture and 
dilute to 200.0 ml with water. ..

•t

( Inject the reference solution and the test solution.

I Calculate the content of C? ; H27N5O4S in the tablet.

| Other tests. Comply with the tests stated under Tablets.

j Assay.

1 Tor Glipizide —

Determine by liquid chromatography (2.4.14), as described 
under Related substances for glipizide with the following 
modifications.

Reference solution (a). Dissolve 10 mg of glipizide IPRS in 
60 ml of acetonitrile, with the aid of ultrasound for 20 minutes 
with intermittent shaking and dilute to 100.0 ml with water. To 
25.0 ml ofthe solution, add 75 ml of the solvent mixture and 
dilute to 200.0 ml with water.

Reference solution (b). Dissolve 2.5 mg of glipizide related 
compound A IPRS in 150 ml of acetonitrile, with the aid of 
ultrasound for 30 minutes and dilute to 250.0 ml with 
acetonitrile. Dilute 1.0 ml of the solution to 50.0 ml with 
reference solution (a).

The relative retention time with reference to glipizide for 
glipizide related compound A is about 0.92.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to glipizide related 
compound A and glipizide is not less than 1.2 in the 
chromatogram obtained with reference solution (b) and the 
relative standard deviation for the replicate injections is not 
more than 2.0 per cent in the chromatogram obtained with 
reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of C21H27N5O4S in the' tablets.

For Metformin Hydrochloride —

Determine by liquid chromatography (2.4.14), as described 
under Related substances for metformin hydrochloride with 
the following modifications.

Reference solution (a). A 0.01 per cent w/v solution of 
metformin hydrochloride IPRS in the solvent mixture.

Reference solution (b). A 0.0005 per cent w/v solution of 
dicyandiamide IPRS in water. Dilute 1.0 ml ofthe solution to 
100.0 ml with reference solution (a).

The relative retention time with reference to metformin for 
dicyandiamide is about 0.26.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to dicyandiamide and 
metformin is not less than 3.0 in the chromatogram obtained 
with reference solution (b) and the relative standard deviation 
for the replicate injections is not more than 2.0 per cent in the 
chromatogram obtained with reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of CJ InN5,IIC] in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.
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Glucosamine Sulphate Sodium 
Chloride

IP 2022

Reference solution. Dissolve 25.0 mg of ^-^dhylpy^^ 
IPRS in the mobile phase and dilute to 10.0 ml ydth the mobile 
phase. Dilute 1.0 ml of the solution to 10.0 ml with the mobile 
phase. Dilute 1.0 ml ofthe solution to 100.0 ml with the mobil 
phase. C

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with end 

capped octadecylsilane bonded to porous silica (3gm)
- mobile phase: dissolve 0.5 g of sodium heptanes­

ulphonate in water, add 0.5 ml of orthophosphoric acid 
and 4 ml of 5.6 per cent w/v solution of potassium 
hydroxide and dilute to 1000.0 ml with water. To 1000 
ml ofthe solution add 50 ml of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 195 nm, 
- injection volume: 20 pl.

Inject the reference solution . The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of 2-methylpyrazine.

In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 0.5 times the area of 
principal peak in the chromatogram obtained with reference 
solution (0.05 per cent) and the sum of the areas of all the 
secondary peaks is not more than twice the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(0.2 per cent). Ignore any peak with the area less than 0.3 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (0.03 per cent).

Heavy metals (2.3.13). Dissolve 2 g of substance under 
examination in 20 ml of water. 12 ml ofthe solution complies 
with the limit test for heavy metals, Method D (10 ppm), using 
10 ml of lead standard solution (Ippm Pb).

Sulphated ash (2.3.18). 23.5 per cent to 26.0 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours.

Microbial contamination (2.2.9). Total microbial count not 
more than 1000 CFU per g, total yeast and mold count not 
more than 100 CFU per g, 1 g is free from Escherichia coli.

Assay. Dissolve 0.25 g in 50 ml of water add 1.0 ml of 0.1 hl 
hydrochloric acid. Titrate with 0.1 M sodium hydroxide, 
determining the end point potentiometrically (2.4.25). Carry 

out a blank titration.
1 ml of 0.1 Msodium'hydroxide is equivalent to 0.02867 g of 

C12H2gCl2N2Na2Ol4S.

Storage. Store protected from light.

C12H26N2O10,H2SO4,2NaCl Mol. Wt. bl 5.5

Glucosamine Sulphate Sodium Chloride is bis(2-amino-2- 
deoxy-Z)-glucopyranose)sulphate bis(sodium chloride).

Glucosamine Sulphate Sodium Chloride contains not less than 
98.0 per cent and not more than 102.0 per cent of 
C12H26N3Oi0jH2SO4,2NaCl calculated on the dried basis.

Category. In the treatment of osteoarthritis.

Description. A white or almost white, crystalline powder.

Identification
A. Determine by infrared absorption, spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
glucosamine sulphate sodium chloride IPRS or with the 
reference spectrum of gluco saniine sulphate sodium chloride.

B. It gives reaction (A) of chlorides (2.3.1),

C: 1 ml of solution A gives reaction (A) of sodium salts. (2.3.1).

D. It gives reaction (A) of sulphates (2.3.1). .

Tests '
Solution A. A 10.0 per cent w/y solution in carbon dioxide­

free water.
Appearance of solution. Dilute 5,0 ml of solution Ato 25.0 ml 
with water. The solution is clear (2.4.1) and colourless (2.4.1).

pH (2.4.24). 3.0 to 5.0 determined in solution A.'

Specific optical rotation (2.4.22). +50.0° to +55.0°, determined 
in solution A at 20”.

(NOTE—Examine after 3 hour of preparation ofsolution A).

Related substances. Determine by liquid chromatography 
(2.4.14). ' : •

Test solution. Dissolve 0.4 g of the substance under 
examination in 80 ml of the mobile phase with the aid of 
ultrasound and dilute to 100.0 ml with the mobile phase..

|->o22........;............

| glutaraldehyde Solution

j gl ' OHC/%x/XCHO

j CNA Mol. Wt. 100.1

I glutaraldehyde Solution is a dilution of Strong Glutaraldehyde 
| Solution 'n a mixture of purified water and ethanol (95 per 
। cent). For preparation of Glutaraldehyde Solution, ethanol 
| ^95 per cent) may be replaced by industrial methylated spirit. 

! Glutaraldehyde Solution contains not less than 9.2 per cent 
I w/v and not more than 10.5 per cent w/v of glutaraldehyde, 
j

J Usual strengths. 0.1 per cent; 1.0 per cent.

j Identification

s A: Heat 5 ml with 10 ml of a solution containing 1 g of 
; hydroxylamine hydrochloride and 2 g of sodium acetate on a 

water-bath for 10 minutes, allow to cool and filter. The melting 
point (2.4.21) of the residue, after washing with water and 
drying at 105°, isabout 178°.

i ft To 1 ml, add 2 ml of ammon iacal silver n itrate solution and
• mix gently for a few minutes; silver is deposited.

I Tests

; Ethanol (2.3.45). 50.0 to 60.0 per cent v/v.

j Assay. Dissolve 4 g with 100 ml of a 7 per cent w/v solution of 
j hydroxylamine hydrochloride previously neutralised to 
; bromophenol blue solution with 1 Msodium hydroxide and 
i allow to stand for 30 minutes. Add 20 ml of petroleum spirit 
\ (boiling range, 40° to 60°) and titrate with 1 M sodium 
1 hydroxide until the colour of the aqueous phase matches 
; that;of a 7 per cent; w/v solution of hydroxylamine 
; hydrochloride previously neutralised to bromophenol blue 
\ solution with 1 M sodium, hydroxide.

; 1 ml of 1 Msodium hydroxide is equivalent to 0.05005 g of

; Labeling. The label states (1) the date after which the solution 
; is not intended to be used; (2) the conditions under which it 
? should be” stored.

Strong Glutaraldehyde Solution

OHC^^-^^CHC

C5HsO2 ' Mol. Wt.100.1

Strong Glutaraldehyde Solution is an aqueous solution of 
glutaraldehyde (pentanedial).

GLYCERIN

Strong Glutaraldehyde Solution contains not less than 
47.0 per cent.and not more than 53.0 per cent w/w of 
glutaraldehyde, C5HgO2.

Description. A colourless or almost colourless solution.

Identification
A. Heat 1 ml with 10 ml of a solution containing 1 g of 
hydroxylamine hydrochloride and 2 g of sodium acetate in 
water on a water-bath for 10 minutes, allow to cool and filter. 
The melting point of the residue, after washing with water 
and drying at 105°, is about 178° (2.4.21).

B. Add 0.05 ml to 2 ml of ammoniacalsilver nitrate solution 
and mix gently for a few minutes; silver is deposited.

Tests
Acidity. Dilute 10ml with 10 ml of carbon dioxide-free water 
and titrate with 0.1 Msodium hydroxide using bromothymol 
blue solution as indicator. Not more than 5.0 ml of 0.1 M 
sodium hydroxide is required to change the colour of the 
solution.

Appearance of solution. Dilute 1 volume with 4 volumes of 
water. The solution is clear (2.4.1) and. not more intensely 
coloured than BS6 (2.4.1).

Weight per ml (2.4.29). 1.126 to 1.134 g.

Assay. Dissolve 4 g in 100 ml of a 7 per cent w/v solution of 
hydroxylamine hydrochloride previously neutralised to 
bromophenol blue solution with 1 M sodium hydroxide and 
allow to stand for 30 minutes. Add 20 ml of petroleum spirit 
(boiling range, 40° to 60°) and titrate with 1 M sodium 
hydroxide until the colour of the aqueous phase matches 
that of a 7 per cent w/v solution of hydroxylamine 
hydrochloride previously neutralised'to bromophenol blue 
solution with 1 Msodium hydroxide.

1 ml of 7 Msodium hydroxide is equivalent to 0.05005 g of
c5h8o2.
Storage. Store at a temperature not exceeding 15°.

Glycerin
Glycerol

H OH

C3H8O3 Mol. Wt. 92.1

Glycerin is propane-1,2,3-triol.

Glycerin contains not less than 98.0 per cent and not more 
than 101.0 per cent of C3H8O3, calculated on the anhydrous 
basis. . ...
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Category. Lubricant; laxative; pharmaceutical aid (humectant).

Description. A clear, colourless or almost colourless, syrupy 
liquid; hygroscopic.

Identification

Test C may be omitted if tests A and Bare carried out. Test A 
may be omitted if tests B and C are carried out.

A. Mix 5 ml of Glycerin with 1 ml of water. On the solution, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with.that obtained with glycerin IPRS 
treated in the same manner or with the reference spectrum of 
glycerin.

B. Refractive index (2.4.27). 1.470 to 1.475, determined at 20°.

C. Relative density (2.4.29). 1.258 to 1.268, determined at 20°.

Tests

Appearance of solution. Mix 50.0 g of Glycerin in carbon 
dioxide-free water and dilute to 100.0 ml with the same solvent 
(SolutionA). SolutionAis clear (2.4.1). Dilute 10.0 ml of solution 
Ato 25.0 ml with water. The solution is colourless (2.4.1).

Acidity or alkalinity. To 50 ml of solution A, add 0.5 ml of 
phenolphthalein solution. The solution is colourless and not 
more than 0.2 ml of 0.1 Msodium hydroxide is required to 
produce a pink colour. Reserve this solution for the test for 
Esters.

Chlorides (2.3.12). 10.0 ml of solution A, complies with the 
limit test for chlorides (10 ppm), using 2 ml of chloride standard 
solution (25 ppm). '

Aldehydes. To 7.5 ml of solution Ain a glass-stoppered flask, 
add 7.5 ml of water and 1.0 ml of decolourised pararosaniline 
solution, close the flask and allow to stand for 1 hour at 25°. 
,The absorbance ofthe solution measured at 552 nm (2.4.7) is 
not more intense than that obtained in a standard solution 
prepared in the same manner by using 7.5 ml of formaldehyde 
standard solution (5 ppm CH2O) and 7.5 ml of water. The test 
is not valid unless the standard solution is pink. (10 ppm).

Esters. Add 10 ml 0.1 M sodium hydroxide to the solution 
reserved in the test for Acidity or alkalinity. Boil under a reflux 
condenser for 5 minutes. Cool, add 0.5 ml of phenolphthalein 
solution and titrate with 0.1 M hydrochloric acid. Not less 
than 8.0 ml of 6.7 M hydrochloric acid is required to 
decolourise the solution.

Halogenated compounds. Not more than 35 ppm.

To 10 ml of solution A, add 1 ml of dilute sodium hydroxide 
solution, 5 ml of water and 50 mg of halogen-free nickel­
aluminium alloy. Heat on a water-bath for 10 minutes, allow 
to cool and filter. Rinse the flask and the filter with water until 
25 ml of filtrate is obtained. To 5 ml ofthe filtrate, add 4 mlof 

ethanol (95 per cent), 2.5 ml of water, 0.5 ml of nitric acitf^ 
0.05 ml of silver nitrate solution and mix. Allow to stand fOr 
2 minutes. Any opalescence in the solution is not more intense 
than that in a standard prepared at the same time by mixins> 
7.0 ml of chloride standard solution (5 ppm Cl), 4 
ethanol (95 per cent), 0.5 ml of water, 0.5 ml of nitric acid and 
0.05 ml of silver nitrate solution.

Ethylene glycol, diethylene glycol and related substances 
Determine by gas chromatography (2.4.13).

Test solution. Mix 5.88 g of Glycerin in methanol vdA dilute to 
100.0 ml with methanol.

Reference solution (a). A solution containing 0.1 per cent 
w/v, each of, ethylene glycol IPRS and diethylene glycol IPRS 
in methanol. To 5.0 ml of the solution, add accurately weighed 
quantity of 5.88 g of Glycerin and dilute to 100.0 ml with 
methanol.

Reference solution (b).A solution containing 0.05 per cent 
w/v, each of, glycerin, ethylene glycol IPRS and diethylene 
glycol IPRS in methanol.

Chromatographic system
- a fused silica column 30 m x 0.32 mm, packed with 14 per 

cent cyanopropylphenyl and 86 per centdimethyl- 
polysiloxane (1 urn) (Such as DB-1701),

- temperature:
column. 100° to 220° @ 7.5° per minute, maintained at 
220°,
inlet port. 220° and detector 250°,

- splitratio: 1:20,
■ flame ionization detector,
- flow rate: 38 cm per second using nitrogen as thecarrier 

gas,
- injection volume: Ipl.

The elution order is ethylene glycol, diethylene glycol and 
glycerin.

Inject reference solution (a) and (b). Run the chromatogram 
3 times the retention time of the glycerin peak. The test is not 
valid unless the resolution between the peaks due to ethylene 
glycol and diethylene glycol is not less than 40 and between 
the peaks due to diethylene glycol and glycerin is not less 
than 10 in the chromatogram obtained with reference solution 
(b) and the relative standard deviation for replicate injections 
is not more than 10 per cent in the chromatogram obtained 
with reference solution (a).
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to ethylene glycoland diethylene glycol, 
each of, is not more than the area of the corresponding peaks 
in the chromatogram obtained with reference solution (a) (0-1 
per cent) and the area of any other secondary peak is not more 
than 0.1 percent, calculated by area normalisation.
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jhe sum of all the impurities is not more than 1.0 per cent.

Sugars. Heat 10 ml of solution A with 1 ml of dilute sulphuric 
a water-bath for 5 minutes. Add 3 ml of dilute sodium 

hydroxide (carbonate-free), mix and add drop wise 1 ml of 
freshly prepared copper sulphate solution; a clear blue 
solution is produced. Continue heating on the water-bath for 
5 minutes; the solution remains blue and no precipitate is 
produced.

Heavy metals (2.3.13). Mix 4.0 g of Glycerin in 2 ml of 0.1M 
hydrochloric acid and dilute to 25 ml with water. The solution 
coinplies with the limit test for heavy metals, Method A (5 
ppm).

Sulphated ash (2.3.18). Not more than 0.01 per cent, determined 
on 5.0 g after heating to boiling and ignition.

Water (2.3.43). Not more than 2.0 per cent, determined on 
1.0g.

Assay. Mix 75 mg in 45 ml ofwata; add 25.0 nil of a mixture of 
1 volume of 0.1 M sulphuric acid and 20 volumes of 0.1 M 
sodium periodate. Allow to stand protected from light for 15 
minutes. Add 5 ml of a 50 per cent w/v solution of ethylene 
glycol, allow to stand protected from light for 20 minutes and 
titrate with 0.1 M sodium hydroxide using 0.5 ml of 
phenolphthalein solution as indicator. Carry out a blank 
titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.00921 g of 
CjHA.

Storage. Store protected from moisture.

Glycerin Oral Solution
Glycerin Oral Solution contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount, of 
glycerin, C3H8O3.

Category. Soothing agent.

Usual strength. 50 per cent.

Identification
Heat a few drops with 500 mg of potassium bisulphate in a 
test tube; pungent vapors of acrolein are evolved.

Tests

PH (2.4.24). 5.5 to 7.5.

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Transfer 3 g of glycerin into a 500-ml volumetric flask, 
dilute with water to volume, and mix; Transfer 3 ml to a 
conical flask, add 100.0 ml of 0.3 per cent w/v solution of 

potassium periodate in water, swirl, and allow to stand at 
room temperature for 10 minutes. Add 4 g of sodium 
bicarbonate and 2 g of potassium iodide. Titrate immediately 
with 0.1 Mpotassium arsenite, using 3 ml of starch TS as 
indicator. Carry out a blank titration.

1 ml of 0.1 Mpotassium arsenite is equivalent to 0.002303 g of 
QHA.

Storage. Store protected from moisture.

Glyceryl Monostearate
Monostearin

Glyceryl Monostearate is a mixture of mono glycerides of stearic 
and palmitic acids, together with variable quantities of di- and 
triglycerides.

Glyceryl Monostearate, contains not less than 35.0 percent of 
monoglycerides, calculated as glyceryl monostearopalmitate, 
C20H40O4, and not more than 7.0 per cent of free glycerin 
C3H8O3, both calculated on the anhydrous basis.

Category. Pharmaceutical aid (emulsifying agent).

Description^ A white or almost white, hard, waxy mass or 
unctuous powder or flakes.

Identification

A. Heat 1 g with 2 g ofpotassium bisulphate in an evaporating 
dish. Irritant, lachrymatory fumes are evolved which darken 
filter paper impregnated with alkaline potassium- mercuri- 
iodide solution.

B. Heat 2.5 g with 40 ml. of ethanolic potassium hydroxide 
solution for 30 minutes on a water-bath under a reflux, 
condenser. Add 30 ml of water, evaporate the ethanol, acidify 
the hot mixture with 1'5 ml of dilute hydrochloric acid, cool, 
and extract with 50 ml of ether. Wash the ether layer with two 
quantities, each of 10 ml, of a 20 per cent w/v solution of 
sodium chloride, dry the ether extract over anhydrous sodium 
sulphate and filter. Evaporate the solvent and dry the residue 
under reduced pressure. Melt the residue and fill one or two 
capillary tubes (for the determination of melting range) and 
allow to stand for 24 hours in a desiccator. Carry out the 
determination of melting range by Method II (2.4.21); the 
residue melts at 54° to 64°.

Tests
Acid value (2.3.23). Notmore than 5.0, determined on 0.5 g 
dissolved in 50 ml of a mixture, of equal volumes of ethanol 
(95 per cent) and ether.

Saponificationvalue(2.3.37). 155 to 170.
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Iodine value (2.3.28). Not more than 5.0 (iodine bromide 
method).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.5 g dissolved in a mixture of 10 ml of anhydrous methanol 
and 10 ml of anhydrous chloroform.

Assay. Weigh 0.4 g and dissolve in 50 ml of dichloromethane 
in a glass-stoppered separating funnel. Add 25 ml of water 
and shake vigorously for 1 minute. Allow the layers to separate 
(if an emulsion is formed, add a few drops of glacial acetic 
acid). Repeat the extraction with three further quantities, of 
25, 20 and 20 ml, of water and reserve the dichloromethane 
solution (solution A). Filter the combined aqueous extracts 
through a filter paper moistened with water, wash the filter 
with two quantities, each of 5 ml, of water and dilute the 
combined filtrate and washings to 100.0 ml with water (solution 
B).

For monoglycerides — Filter solution A through a cotton 
wool plug. Wash the separating funnel and the filter with 
three quantities, each of 5 ml, of dichloromethane. Dilute the 
combined filtrate and washings to 100.0 ml with 
dichloromethane. To 25.0 ml of the solution add 25.0 ml of 
periodic-acetic acid solution, shake cautiously, allow to stand 
at 25° to 30° for 30 minutes, add 100 ml of water and 12 ml of 
potassium iodide solution. Titrate the liberated iodine with 
0.1 M sodium thiosulphate using 1 ml of starch solution as 
indicator. Repeat the determination using 25 ml of 
dichloromethane instead of 25:0 ml of the solution under 
examination. The difference between the titrations represents 
the amount of sodium thiosulphate required.

1 ml of 0.1 Msodium thiosulphate is equivalent to 0.0172 g of 
monoglycerides, calculated as glyceryl monostearo-palmitate, 
QolTA. .. ■■ ■ ■ ' . ■■

The quantity of 0.1 M sodium thiosulphate used in the, assay 
is not less than .85 per cent, of the quantity of sodium 
thiosulphate used in the blank assay.

Forfree glycerin — To 50.0 ml of solution B in a 400-ml conical' 
flask fitted witha ground-glass stopper add 25.0 ml ci periodic- 
acetic acid solution, shake cautiously, allow to stand at 25° 
to 30° for 30 minutes, add 100 ml of waferand 12 ml ofpotassium 
iodide solution. Titrate the liberated iodine with 0.1M sodium 
thiosulphate using 1 ml of starch solution as indicator. Repeat 
the determination using 50 ml of water instead of 50 ml of the 
solution under examination. The difference between the 
titrations represents the amount of sodium thiosulphate 
required.

1 ml of 0.1Msodium thiosulphate is equivalent to 0.0023 g of 
glycerin, calculated as C3HsO3.

Storage. Store protected from light.

IP 2022

Diluted Glyceryl Trinitrate
Diluted Nitroglycerin

ONO2 
°2NO\/J\/ONO2

C3HsN3O9 Mol. Wt. 227.1

Diluted Glyceryl Trinitrate is 1,2,3-Propanetriol trinitrate.
Diluted Glyceryl Trinitrate is a mixture of nitroglycerin with 
lactose, dextrose, alcohol, propylene glycol, or other suitable 
inert excipient to permit safe handling.

Diluted Glyceryl Trinitrate contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
C3H5N3O9. It usually contains not more than 10.0 per cent of 
glyceryl trinitrate.

CA UTION — Undiluted glyceryl trinitrate can be exploded 
by percussion or excessive heat. Proper precautions should 
be exercised in handling it and only exceedingly small 
amounts should be isolated.

Category. Coronary vasodilator.

Description .A clear, colourless to pale yellow solution or a 
white powder-depending upon the diluent.

Identification
A. In the test of Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
the spot in the chromatogram obtained with the reference 
solution.
B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to peak in the 
chromatogram obtained with the reference solution.

Tests ...
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.
Mobile phase. A mixture of 80 volumes of toluene and 20 
volumes of ethyl acetate.
Spray reagent. Dissolve 1g of diphenylamine to 100.0 ml with 
methanol.
Test solution (a). Dissolve a quantity of the substance under 
examination in methanol to obtain a solution containing 1 0 
per cent w/v of nitroglycerin and centrifuge, if necessary, to 
obtain a clear liquid solution or apply directly 1.0 per cent 
w/v nitroglycerin.
Test solution (b). Dilute test solution (a) in methanol to obtain 
0.04 per cent w/v of nitroglycerin.
Reference solution. Dissolve a quantity of diluted glyceryl 
trinitrate IPRS in methanol to obtain 0.04 per cent w/v of 
nitroglycerin.

'I
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Applyto the 40pl each of test solution (a) and (b); 5,10,
15 and 20 pl of referencesolutions. Allow the mobile phase to 
jaise-8 cm. Dry the plate in air and spray the plate with spray 
reagent and irradiate the plate with short and long wavelength 
UY light f°r 15 minutes. Any secondary spot in the 
chromatogram obtained with the test solution (a) is not more 
intense than the spot in the chromatogram obtained with the 
reference solution of 20 pl. Compare the intensities of any 
secondary spots obtained with test solution (a) with those of 
the principal spots obtain with the reference solution 
(Corresponding to 0.5 per cent, 1.0 per cent, 1.5 per cent and 
2.0 per cent respectively). The sums of the intensities of all 
the-secondary spots are not more than 3.0 per cent. [Note: 
Nitrates of glycerin typically Rf values of 0.21,0.37, and 0.61 
for mono-, di- and tri-substituted glycerins, respectively]

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve a quantity of the substance under 
examination equivalent to 7.5 mg of the Glyceryl Trinitrate in 
75 ml of mobile phase. If necessary, sonicate for 2 minutes or 
until the solid is totally dispersed, than shake by mechanical 
means for 30 minutes and dilute to 100.0 ml with the mobile 
phase.

Reference solution. Dissolve a quantity of diluted glyceryl 
trinitrate IPRS to obtain 0.007.5 per cent w/v of Glyceryl 
Trinitrate in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5' pm),
- mobile phase: a mixture of 50 volumes of methanol and 

50 volumes of water,
- flowrate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless column 
efficiency is not less than 3000 theoretical plates, the tailing 
factor is not more than 2.0 and the relative standard deviation 
is not more than 3.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C3H5N3O9.

Storage. Store protected from light at a temperature betweenl 5° 
and 30°.

Glyceryl Trinitrate Tablets
Nitroglycerin Tablets; Trinitrin Tablets

Glyceryl Trinitrate Tablets contain not less than 90.0 per cent 
and not more than 115.0 per cent of the stated amount of 
glyceryl trinitrate, C3H5N3O9.

Usual strengths. 300 pg; 500 pg; 600 pg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of toluene, 20 volumes 
of ethyl acetate and 5 volumes of glacial acetic acid.

Test solution. Extract a quantity of the powdered tablets 
containing 1 mg of glyceryl trinitrate with 1 ml of acetone in a 
glass stoppered vessel; shake for 30 minutes and filter.

Reference solution. Dissolve a quantity of diluted glyceryl 
trinitrate IPRS in acetone to obtain 0.1 per cent w/v of 
nitroglycerin.

Apply to the plate 20 pl of each solution. Allow the mobile 
phase to raise 8 cm. Dry the plate in air, spray with 
diphenylamine solution. The principal spot in the 
chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to peak in the 
chromatogram obtained with the reference solution.

Tests

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by .liquid chromatography (2.4.14), as described 
under Assay using the following test solution.

Test solution. Disperse one intact tablet with sufficient mobile 
phase to produce 0.0075 per cent w/v of nitroglycerin..

Inject reference solution and the test solution.

Calculate the content of C3H5N3O9 in the tablets.

Other tests. Comply with the tests stated under Tablets. The 
test for Disintegration does not apply.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofpowder containing 7.5 mg of Glyceryl Trinitrate in 75 ml of 
mobile phase. If necessary, sonicate for 2 minutes or until the 
solid is totally dispersed, than shake by mechanical means for 
30 minutes and dilute to 100.0 ml with the mobile phase.

Reference solution. Dissolve a quantity of diluted glyceryl 
trinitrate. IPRS to obtain 0.0075 per cent w/v of Glyceryl 
Trinitrate in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),

■
2489

https://nhathuocngocanh.com/



GLYCINE IRRIGATION SOLUTION IP 2022

- mobile phase: a mixture of 50 volumes of methanol and 
50 volumes of water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
— injection volume: 20 pl.

Inject the reference solution. The test is not valid unless column 
efficiency is not less than 3000 theoretical plates, the tailing 
factor is not more than 2.0 and the relative standard deviation 
is not more than 3.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C3HSN3O9 in the tablets.

Storage. Store protected from light and moisture in glass 
containers of not more than 100 tablets, at a temperature not 
exceeding 30°. The container should be closed by means of a 
screwcap lined with aluminium ortin,foil. Cottonwool wadding 
or other additional packing that absorbs glyceryl trinitrate 
should be avoided.

Labelling. The label states that the tablets should be allowed 
to dissolve slowly in the mouth.

Glycine Irrigation Solution
Glycine Irrigation Solution is a sterile solution of Glycine in 
Water for Injections.

Glycine Irrigation Solution contains not less than 95.0 per 
cent and not more than 105.0 per cent ofthe stated amount of 
C2H5NO2. It contains no antimicrobial agent.

Usual strength. 1.5 per cent w/v.

Description, Aclear, colourless solution.

Identification

A.Evaporate 5 ml to dryness on a water-bath and dry at 105° 
for one hour. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with glycine IPRS 
or with the reference spectrum of glycine.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 70 volumes of 1-propanol and 30 
volumes of strong ammonia solution.

Test solution. Dilute a suitable volume ofthe preparation under 
examination with water so that the resulting solution contains 
0.25 per cent w/v of Glycine.

Reference solution. A 0.25 per cent w/v solution of glycine 
IPRS.

Apply to the plate 2 pl of each solution. After developpe 
dry the plate at 105° for 10 minutes, spray with ninhydrin 
solution and heat at 105° for 2 minutes. The principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram obtained with the reference 
solution.

Tests
pH (2.4.24). 4.5 to 6.5.

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Dilute a measured volume of the preparation under 
examination containing about 0.15 g of Glycine to 25 ml with 
water. Add 10 ml of formaldehyde solution, previously 
adjusted to a pH of 9.0, and 0.25 ml of a mixed indicator solution 
prepared by dissolving 75 mg of phenolphthalein and 25 mg 
of thymol blue ya 100 ml of ethanol (50 per cent). Titrate with 
0.1 M sodium hydroxide until the yellow colour disappears 
and a faint viblet colour appears.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.007507 g of 
C2H5NO2.

Storage. Store in single dose containers at a temperature not 
exceeding 30°.

Labelling. The label states (1) Not for Injection; (2) that the 
solution should not be used if it contains visible particles.

Glycopyrrolate

C19H2SBrNO3 Mol. Wt. 398.3

Glycopyrrolate is Pyrrolidinium, 3-[(57?)-(cyclopentylhydroxy- 
phenylacetyl)oxy]-1,1 -dimethyl-, |//WS1-jbromide.

Glycopyrrolate contains not less than 98.0 per cent and not 
more than 102.0 per cent of C19H28BrN63, calculated on the 
dried basis.

Category. Anticholinergic.

Description. A white crystalline powder; hygroscopic.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with, glycopyrrolate 
IPRS or with the reference spectrum of glycopyrrolate. 
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g In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
obromatogram obtained with the reference solution.

C It gives the reactions of bromides (2.3.1).

Tests

Related substances. A.Determine by liquid chromatography 
(2.4.14).

yOTE — Used when the synthetic route is 5-nitroisopthalic 
acid may be present.

Buffer solution. A buffer solution prepared by dissolving 1.0 
a of anhydrous sodium sulphate and 200 mg of sodium /- 
hexanesulphonate monohydrate in 650 ml of water, to this 
solution add 3.0 ml of 0.5 Msulphuric acid, and mix,

Solvent mixture. Prepare a-solution of 1.0 g of anhydrous 
sodium sulphate, 6.8 g of monobasic potassium phosphate, 
and 200 mg of sodium 1 -hexanesulphonate monohydrate in 
650 ml of water. To this solution add 3.0 ml of 0.5 Msulphuric 
acid, 150 ml of methanol and 200 ml of acetonitrile and mix. 
Adjusted to pH 2.8 with orthophosphoric acid.

Test solution. Dissolve 25 mg of the substance under 
examination in 25.0 ml of solvent mixture.

Reference solution. A solution containing 0.00015 per cent 
w/v each of glycopyrrolate IPRS, glycopyrrolate- related 
compound A IPRS, giycopyrrolate related compound B IPRS, 
glycopyrrolate related compound C IPRS in solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: A. 20 volumes of acetonitrile, 15 volumes 

of methanol and 65 volumes of buffer solution,
B.50 volumes of acetonitrile, 15 volumes 

of methanol and 35 volumes of a buffer solution, 
- a gradient programme using the conditions given below, 
- - flow rate: 1 ml per minute, 
- spectrophotometer set at 222 nm,.
- injection volume: 50 pl

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100; 0

10 100 0

25 10 90

35 10 90

37 100 0

45 100 0

‘S-Nitrobenzene-i^-dicarboxylic acid.

Name Relative 
retention time

Giycopyrrolate related compound A1 0.45
Glycopyrrolate 1.00
Giycopyrrolate related compound B2 1.14
Giycopyrrolate related compound C3 2.68
Individual impurity —
Total impurity

2l-Methylpyirolidin-3-yl-2-cycIopentyl-2-hydroxy-2-phenylacetate. 
32-Cyclopentyl-2-hydroxy-2-phenylacetic acid.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to glycopyrrolate and 
glycopyrrolate related compound B is not less than 2.0, the 
tailing factor is not more than 2.0, the relative standard 
deviation is not more than 6.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peaks due to glycopyrrolate related compound A, 
glycopyrrolate related compound B, related compound C is 
not more than the area of the peak due to glycopyrrolate in 
the chromatogram obtained with reference solution (0.15 per 
cent), the area of any secondary peak is not more than 0.66 
times the area of the peak due to glycopyrrolate in the 
chromatogram obtained with reference solution (0.10 per cent) 
and the sum of the areas of all the secondary peaks is not 
more than 3.33 times the area of the glycopyrrolate peak in the 
chromatogram obtained with reference solution (0.50 per cent). 

NOTE — If the Related substances test other than A is 
used the label states the article complies with Related 
substances B.

B. Determine by liquid chromatography (2.4.14).

NOTE—Used when the synthetic route is 
didehydroglycopyrrolate, chloroglycopyrrolate and methyl 
cyclopentylmandelate may be present.

Buffer solution. A buffer solution prepared by dissolving 
3.4 g of monobasic potassium phosphate in 1000 ml of water, 
adjusted to pH 2.5 ± 0.2 with orthophosphoric acid.

Solvent mixture. Equal volume of acetonitrile and buffer 
solution.
Test solution. Dissolve 25 mg of the substance under 
examination in 50.0 ml of solvent mixture.

Reference solution (a). A solution containing 0.05 per cent 
w/v of glycopyrrolate IPRS, and 0.0001 per cent w/v of each 
benzoic acid, glycopyrrolate related- compound B IPRS, 
glycopyrrolate related compound CIPRS, glycopyrrolate 
related compound I IPRS and glycopyrrolate related 
compoundL IPRS in the solvent mixture.
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Reference solution (b). A 0.0001 per cent w/v solution of 
glycopyrrolate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 2.1 mm, packed with 

octadecylsilane bonded to porous silica (1.7 gm),
- column temperature: 45°,
- mobile phase A. buffer solution,

B. methanol,
- a gradient programme using the conditions given below,
- flow rate: 0.42 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 2.5 pl.

Time Mobile phase A Mobile phase B
nmin.) (per cent v/v) (per cent v/v)

0 95 5
7 39 61
8 39 61

11 15 85
11.5 15 85

12 95 5
15 95 5

13-[2”(cyclopent-l-en-l-yl)-2-hydroxy-2-phenylacetoxy]-l,t- 
dimethylpyrroiidin-l-ium bromide,
21 -Methy lpyrrolidin-3-yl-2-cyclopenty 1-2-hydro xy-2-pheny lac etate, 
3(RS)-3-[(SR.)-2-(4-chlorophenyl)-2-cyclopentyl-2-hydroxyacetoxy]-  
1,1-dimethylpyrrolidin-1-ium bromide,

42-Cyclopentyl-2-hydroxy-2-phenylacetic acid,

Name Relative Correction
retention time factor

Benzoic Acid 0.82 0.32
Didehydroglycopyrrolate1 0.89 1.00
Glycopyrrolate 1.00 —
Glycopyrrolate base? 1.06 . . 0.71
Chloroglycopyrrolate3 122 0.71 . .
Cyclopentylmandelicacid4 1.32 . 0.53-
Methyl cyclopentylmandelate5 1.52 0.56
Individual impurity . .■— 1.00
Total impurity — ■ —

5Methyl 2-cyclopentyl-2-hydroxy-2-phenylacetate.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to .glycopyrrolate and 
glycopyrrolate related compound B is not less than 2.0. the 
tailing factor is not more than 2.0. .

Inject reference solution (b) and the test solution. In the 
chrbmatogram obtained with the test solution, the area of 
peaks due to benzoic acid, di dehydro glycopyrrolate, 
glycopyrrolate related compound B, glycopyrrolate related
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compound I, related compound C and related compound L is 
not more than 0.75 times the area of the principakpeak in the 
chromatogram obtained with reference solution (b) (0.15 per 
cent), the area of any secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.10 per cent) and the 
sum of the areas of all the secondary peaks is not more than 
5.0 times the area of the peak in the chromatogram obtained 
with reference solution (b) (1.0 percent).

Limit of Erythro Isomer. Determine by liquid chromatography 
(2.4.14).

Buffer solution. A buffer solution prepared by dissolving 
2.8 g of monobasic sodium phosphate in 1000 ml of water 
adjusted to pH 6.5 ± 0.05 with dilute sodium hydroxide 
solution.

Test solution. Dissolve 25 mg of the substance under 
examination in 50.0 ml of the mobile phase.

Reference solution (a). A solution containing 0.004 per cent 
w/v of each glycopyrrolate erythro isomer IPRS and 
glycopyrrolate IPRS in mobile phase.

Reference solution (b). A 0.001 per cent w/v solution of 
glycopyrrolate IPRS in mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

beta cyclodextrin bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of methanol, 

10 volumes of acetonitrile and 40 volumes of a buffer 
solution,

- flow rate: 1 ml per minute,
- spectrophotometer set at 222 nm,
- injection volume: 10 pl.

1(7?S)-3-[(2?iS')-2-cyclopentyl-2-hydroxy-2-phenyIacetoxy]-l!l- 
dimethyipyrrolidinium bromide.

Name . Relative 
retention time

Erythro isomer (7?./?/5'',.S''-glyc()pyrrolate)1 0.89

Glycopyrrolate 1.00____

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks, due'to erythro isomer and 
glycopyrrolate is not less than 1.2.

Inject reference solution (b). The tailing factor is not more 
than 2.0. and the relative standard deviation for replicate 
injections is not more than 6.0 per cent
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
impurity due to erythro isomer (R,:R/.9,S-glycopyrolate) is not 
more than 0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.4 per 
cent).
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j^ss on drying (2.4.19). ,Not more than 0.5 per cent, determined 
on 1-0 § by drying in an oven at 105°.

Assay- Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
nibbile phase.
Reference solution. A 0.01 per cent w/v solution of 
glycopyrrolate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica or ceramic 
microparticles (5 pm),

- column temperature: 40°,
- - mobile phase: a mixture of 65 volumes of a buffer solution 

prepared by dissolving 1.0 g of anhydrous sodium 
sulphate and 200 mg of sodium I-hexanesuphonate 
monohydrate in 650 ml of -water, to this solution add 
3.0 ml of 0.5 M sulphuric acid, 20 volumes of 
acetonitrile and 15 volumes of methanol,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 222 nm,
- injection volume: 50 pl.

Inject the reference solution.The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C i^sBrNOj.

Storage. Store protected from moisture.

Glycopyrrolate Injection
GlycopyrrolateInjection is a sterile solution of Glycopyrrolate 
in Water for Inj ection.

Glycopyrrolate Injection contains not less than 93.0 per cent 
and not more than 107.0 per cent of the stated amount of 
glycopyrrolate, C!9H28BrNO3.

Usual strengths. 0.2 mgper ml; 2 mg per 10 ml.

Identification
Determine by thin layer chromatography (2.4.17), coating the 
plate with silica gel G.

Mobile phase. A mixture of 30 volumes of butyl alcohol, 
10 volumes of glacial acetic acid and 10 volumes of water.

Spray reagent. A solution prepared immediately by dissolving 
2 g of bismuth subnitrate in a mixture of 100.0 ml of water, and 
25.0 ml with glacial acetic acid (solution A). Dissolve 40 g of 
Potassium iodide in 100.0 ml of water (solution B). Mix 10 ml 

of (solution A) and 10 ml of (solution ri/and add to a solution 
containing 100 ml of water and 20 ml of glacial acetic acid.

Test solution. Dilute a volume of injection to obtain a solution 
containing 0.01 per cent w/v of glycopyrrolate in water.

Reference solution. A 0.01 per cent w/v solution of 
glycopyrrolate IPRS in water.

Apply to the plate 30 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with reagent. 
The Rr values and colour of the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests
pH(2.4.24).2.0to3.0.

Bacterial Endotoxins (2.2.3). Not more than 555.5 Endotoxin 
Units per mg of glycopyrrolate.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution . Dilute a volume of injection containing 5 mg of 
Glycopyrrolate to 25.0 ml with mobile phase.

Reference solution (a). A solution containing 0.02 per cent 
w/v:of glycopyrrolate IPRS in mobile phase.

Reference solution (b). AO.05 per cent w/v solution of 
benzaldehyde in mobile phase. Dilute 2.0 ml of the solution to 
25 ml in reference solution (a). '

Chromatographic system
- - a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: Abuffer solution prepared by dissolving 

1.0 g of anhydrous sodium sulphate and 200 mg of 
sodium pentanesulphonate monohydrate in 615 ml of 
water, add 3.0 ml of 0.5 Msulphuric acid, 235 ml of 
acetonitrile and 150 ml of methanol in a 1000-ml 
volumetric flask,

- flow rate: 2 ml per minute,
- spectrophotometer set at 222 nm, ■
- injection volume: 35 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to benzaldehyde and 
glycopyrrolate is not less than 3.0. ’
Inject reference solution (a).The test is not valid unless the 
relative standard deviation for replicate injections is notmore 
than 1.0 per cent.
Inject reference solution (a) and the test solution .

Calculate the content of C19H28BrNO3 in the injection.
Storage. Store in single dose or multi dose containers, 
preferably of Type I glass.
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Glycopyrrolate Tablets
Glycopyrrolate Tablets contain not less than 93.0 per cent and 
not more than 107.0 per cent of the stated amount of 
glycopyrrolate, CjgHssBrNOj.

Usual strength. 1 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 500 ml of water,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter, rejecting 
the first few ml of filtrate, store the solution at 5°.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate;

Reference solution. Dissolve a sufficient quantity of 
glycopyrrolate IPRS in minimum quantity oimethanol, dilute 
with.the dissolution medium to . obtain a solution having the 
concentration similar to the expected concentration of the 
test solution. Store the solution at 5°. ,

Chromatographic system
- a stainless steel column 15 cm. x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- sample;temperature: 5°,
- mobile phase: a mixture of 620 volumes of a buffer 

solution prepared by dissolving 1.0 g of anhydrous 
sodium sulphate and 2Q0 mg of sodium I-pentanes­
ulphonate in 620 ml of water, 200 volumes of 
acetonitrile, 180 volumes of methanol and 3 volumes 
of 0.5M sulphuric acid,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 80 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation.for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. • ' ...

Q. Not less than 75 per cent of the stated amount of 
C19H2sBrNO3. ;

Related substances. Determine by.liquid chromatography 
(2.4.14).

Buffer solution. A buffer solution prepared by dissolvin 
1.0 g of anhydrous sodium sulphate = and 200 mg---pf sodiun 
1-hexanesulphonate monohydrate in 650 ml of water, to this 
solution add 3.0 ml of 0.5 Msulphuric acid, and mix,

Solvent mixture. Dissolve 1.0 g of anhydrous sodium 
sulphate, 6.8 g of monobasic potassium phosphate, and 
200 mg of sodium 1-hexanesulfonate monohydrate in 650 ml 
of water. To this solution add 3.0 ml of 0.5Msulphuric acid 
150 ml of methanol and 200 ml of acetonitrile and mix. Adjust 
the pH to 2.8 with ortho phosphoric acid.

Test solution. Shake a quantity of the powdered tablets 
containing 12.5 mg of Glycopyrrolate with 15 ml ofthe solvent 
mixture and disperse with the aid of ultrasound for 10 minutes 
Shake further, if necessary, dilute to 25.0 ml with solvent mixture 
and filter through suitable filter, rejecting the first few ml of 
filtrate.

Reference solution. A solution containing 0.00015 per cent 
w/v each of glycopyrrolate IPRS, glycopyrrolate related 
compound B IPRS and glycopyrrolate related compound C 
IPRS in solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
- column temperature: 40°,
- mobile phase: A. 20 volumes of acetonitrile, 15 volumes 

of methanol and 65 volumes of the buffer solution,
B. 50 volumes of acetonitrile, 15 volumes 

of methanol and 35 volumes of the buffer solution, 
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 222 nm, 
- injection volume: 50 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
10 100 0
25 10 90
35 10 90
37 100 0
45 100 0

Name Relative 
retention time

Glycopyrrolate related compound A1 0.45

Glycopyrrolate 1.00

Glycopyrrolate related compound B2 1.14

Glycopyrrolate related compound C3 2.68

Individual impurity

Total impurity ______ __
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j-_^itrobeiizene-l,3-dicarboxylic acid,
ipjvje[hylpyrr°lidin-3-yl-2'Cyclopentyl-2-hydroxy-2-phenylacetate, 

n_£yC(opentYl-2-hydroxy-2-phenylacetic acid.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to glycopyrrolate and 
glycopyrrolate related compound B is not less than 2.0, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 6.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of 
impurity due to glycopyrrolate related compound C is not 
more than 1.7 times the area of the principal peak in the 
chromatogram obtained with reference solution (0.5 per cent), 
the area of any secondary peak is not more than 0.67 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (0.2 per cent) and the sum of the areas of all 
the secondary peaks is not more than 4.0 times the area of the 
peak in the chromatogram obtained with reference solution 
(1.2 percent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications.

Test solution. Disperse one tablet in 5.0 ml ofthe mobile phase, 
with the aid of ultrasound for 10 minutes and dilute to 10.0 ml 
with'the mobile phase. Centrifuge and use the supernatant 
liquid. Dilute further, if necessary, with the mobile phase.

Calculate the content of Ci9H2gBrNO3 in the tablet

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 10 mg of Glycopyrrolate add 75 ml 
of mobile phase and disperse by shaking for 30 minutes and 
mixing if necessary with the aid of ultrasound for further 
10 minutes. Dilute to 100.0 ml with the mobile phase, centrifuge 
and use the filtrate.

Reference solution. A 0.01 per cent w/v solution of 
gfycopyrrolate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica or ceramic 
microparticles (5 pm),

- mobile phase: a mixture of 65 volumes of a buffer solution 
prepared by dissolving 1.0 g of anhydrous sodium 
sulphate and 200 mg of sodium 1-hexanesuphonate 
monohydrate in 650 ml of water, to this solution add 
3.0 ml of 0.5 M sulphuric acid, 20 volumes of 
acetonitrile and 15 volumes of methanol,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 222 nm, 
- injection volume: 50 |il.

Inject the reference solution.The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C19H28BrNO3 in the tablets.

Storage. Store protected from moisture.

Gramicidin
^-X-Gly-L-Ala-D-Leu-L-Aia^-VaH.-Val.D.Val-L-Trp-0-Leu-Y- Die^L-Trp-LALeu-L-Trp-N^v'DH

Gramicidin X Y Mol. Formula Mol. Wt.

Al L-Val L-Tip C99H140N20017 1882

A2 A-Ile L-Trp CiqqHI42N20Oi7 1896

Bl T-Val T-Phe C97H139N19O17 1843

Cl A-Val f-Tyr CgyH^gN^Ojg 1859

C2 A-lle I-Tyr C98H141N19O18 1873

Category. Polypeptide Antibacterial.

Gramicidin consists of a family of antimicrobial linear 
polypeptides substance obtained by extraction from tyrothricin 
and produced by fermentation broth of Brevibacillus brevis 
Dubos. The main component is gramicidin Al, together with 
gramicidins A2, Bl, Cl and C2 in particular.

Gramacidin has potency not less than 900 Units per mg, 
calculated on the dried basis.

Description. A white or almost white crystalline powder; 
slightly hygroscopic.

Identification

Test B may be omitted if tests A and Care carried out. Tests C 
may be omitted if test A and B is carried out.

A. Dissolve 0.10 g in eZ/zawo/and dilute to 100.0 ml with the 
same solvent. Dilute 5.0 ml ofthe solution to 100.0 ml with 
ethanol. When examined in the range 240 nm to 320 nm (2.4.7), 
the resulting solution shows absorption maxima, at about 282 
nm and about 290 nm, a shoulder at about 275 nm and an 
absorption minimum at about 247 nm. The specific absorbance 
at the maximum at about282nm is 105 to 125.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.
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Mobile phase. A mixture of 3 volumes of methanol, 9 volumes 
of butanol, 15 volumes of water, 24 volumes of glacial acetic 
acid and 49 volumes of butyl acetate.

Test solution. Dissolve 5 mg of the substance; under 
examination in 6.0 ml of ethanol., - /

Reference solution (a). Dissolve 5 mg of gramicidin IPRS in 
6.0mlofei/2anoZ.

Reference solution (b). Dissolve 5 mg of tyrothricin IPRS in 
6.0 ml of ethanol.

Apply to the plate 1 pl of each solution. After development, 
dry the plate in air, spray with dimethylaminobenzaldehyde 
solution and heat at 90° until the spots appear. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatograms obtained with 
reference solution (a) and (b).

C. In the test for Composition, the retention time of three 
principal peak in the chromatogram obtained with test solution 
corresponds to the three peak in the chromatogram obtained 
with reference solution (a).

Tests
Composition. Determine by liquid chromatography (2.4.14). 

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of methanol and dilute to 25.0 ml with 
mobile phase.

Reference solution (a). Dissolve 25 mg of gramicidin IPRS in 
10 ml of methanol and dilute to ,25.0ml with mobile phase.

Reference solution (b). Dilute 1.0 mi of reference solution (a) 
to 50.0 ml with mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with mobile phase. '

Chromatographic system
- a stainless steelcolumn 25 cm x 4.6 packed with 

base dectivated end capped octadecylsilane bonded to 
porous silica (5 pm),

- column temperature: 50°,
- mobile phase: a mixture of 71 volumes of methanol and 

29 volumes of water.
■ flow rate: 1 ml per minute, 
- spectrophotometer set at 282 nm, 
- injection volume: 20 pl.

Name ’ Relative
____________ 1 retention time

l[10-methionine]gramicidin Cl.

Gramicidin impurity Cl1 0'7
Gramicidin impurity C22 0.8
Gramicidin Al (Retention time: about 22 minutes) 1.0 ,
Gramicidin impurity A23 ; : 1.2
Gramicidin impurity Bl4 1.9

2grarnicidin C2
’gramicidin A2 3-hydroxypropyl. .y
4gramicidin Bl.

Inject reference solution (a). Run the chromatogram 2.5 times 
the retention time of gramicidin Al. The test is not valid 
unless the resolution between the peak due to gramicidin Al 
and gramicidin A2 is not less than 1.5.

Inject reference solution (b) and the test solution. The ratio of 
the content of gramicidin Al to the sum of the contents of 
gramicidins Al, A2, Bl, Cl and C2 is not less than 60.0 per 
cent and sum of the contents of gramicidins Al, A2, Bl, Cl 
and C2 is not less than 95.0 per cent. Ignore any peak with 
area due to gramicidin Al in the chromatogram obtained with 
reference solution (b). ;

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Composition.

The area peaks other than principal peak in the chromatogram 
obtained with test solution is not more than 2.0 per cent and 
not more than 1 peak is more than 1.0 per cent. Ignore any 
peak with area due to gramicidinAl, A2, B1, C1 and C2.

Melting point (2.4.21). About 230°.

Sulphated ash (2.3.18). Not more than 1.0 per cent, determined 
on 1.0 g.

Loss on drying (2.4.19). Not morethan 3.0 per cent, determined 
on 1.0 g by drying in an oven at 60° over, diphosphorus 
pentoxide at a pressure not exceeding 0.1 kPa for 3 hours.

Assay. Determine by the microbiological assay of antibiotics, 
Method B (2.2.10), and express the result in Units of gramicidin 
per mg.

Storage. Store protected from light and moisture.

Granisetron

ch3
N

N-N
ch3

Ci8H24N4O 7 Mol.Wt.312.4
Granisetron is l-Methyl-A-(9-methyI-endo-9-azabicyclo[3.3.I] 

non-3-yl]-17/-indazolc-3-carboxamide.
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granisetron contains not less than 98.0 per cent and not more 
tfjafl 102.0 per cent of C!8H24N4O, calculated on the dried basis.

Category- As Antiemetic in cytotoxic drug induced nausea 
vomiting.

pescription. An off white to pale yellow powder.

Identification

A Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with granisetron 

or with the reference spectrum of granisetron.

g In the Assay the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Impurity E. Not more than 0.15 per cent. Determine by thin- 
layer chromatography (2.4.17), coating the plate with silica 
^IG.

Solvent mixture. 20 volumes of water and 80 volumes of 
acetonitrile:

Mobile phase. 6.5 volumes of ammonium hydroxide, 30 
volumes (M'2-propanol and 50 volumes of ethyl acetate.

Test solution. Dissolve 0.5 g. of the substance under 
examination in 10.0 ml ofthe solvent mixture.

Reference solution. A 0.0075 per cent w/v solution of 
granisetron impurity E IPRS in the solvent mixture .

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and expose it to iodine vapours for 30 
minutes. Any secondary spot, corresponding to the spot 
obtained with the reference solution, in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution. 

Related substances. Determine by liquid chromatography 
(2.4.14).

(NOTE — Protect the solutions from light and use. the 
solutions within 4 hours.)

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
same solvent.
Reference solution (a). A 0.0001 per cent w/v solution 
^granisetron IPRS in the mobile phase.

Reference solution (b). Transfer 2 ml of the .test solution to a 
colourless glass vial, stopper it and expose the solution either 
'° sunlight for 4 hours or under a UV lamp for 16 hours (partial 
^gradation of granisetron to generate impurity C). A 
degradation of at least about 0.3 per cent of granisetron to 
lrnpurity C must be obtained as shown by appearance of a 

corresponding peak in the chromatogram If not, expose the 
solution once again to sunlight or under a UV lamp.

Chromatographic system
— a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 80 volumes of water, 20 

volumes of acetonitrile, 0.1 volume of hexylamine and 
0.16 volume of orthophosphoric acid. Adjusted to pH 
7.5 ± 0.05 with triethylamine,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 305 nm,
- injection volume: 10 pl.

1 2-met hyl-jV-[( 17?, 3 i-,5S)-9-methyl-9-azabicyclo [3.3.1] non-3-yl]-2/7- 
indazole-3-carboxamide,

2 7V-[(I7?,3r,5S)-9-methyl-9-azabicyclo[3.3.1]nons-3-yl]-l/7,-indazole- 
3-carboxaniide,
3 7V-[(17?,3r,5S)-9-azabicyclo[3.3.1]non-3-yl]-l~methyi-177-indazole- 
3-carboxamide,

4 l-methyl-17f-indazole-3-carboxylic acid.

Name Relative 
retention time

Granisetron impurity D4 0.4
Granisetron impurity B2 0.5
Granisetron impurity A1 0.7
Granisetron impurity C3 0.8
Granisetron 1.0

Run the chromatogram twice the retention time of peak due to 
granisetron.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to impurity C and 
granisetron is not less than 3.5 and the tailing factor is not 
more than 2.0 in the chromatogram obtained with reference 
solution (b). The relative standard deviation for replicate 
injections is not more than 5.0 per cent using granisetron peak 
in the chromatogram obtained with reference solution (a).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to granisetron impurity A and granisetron impurity B 
is not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.15 per 
cent). The area of any peak due to granisetron impurity C is 
not more than two times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent). The area of any peak due to granisetron impurity D is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0,1 per 
cent). The area' of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
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with reference solution (a) (0.1 per cent). The sum of areas of 
all secondary peaks is not more than 10 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modification.

Reference solution (a). A 0.1 per cent w/v solution 
of granisetron IPRS in the mobile phase.

Reference solution (b). Transfer 2 ml of the test solution to a 
colourless glass vial, stopper it and expose the solution either 
to sunlight for 4 hour or under a UV lamp for 16 hour (partial 
degradation of granisetron to impurity C). Adegradation of at 
least about 0.3 per cent of granisetron to impurity C must be 
obtained as shown by appearance of a corresponding peak in 
the chromatogram. If not, expose the solution once again to 
sunlight or under a UV lamp.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to impurity C and 
granisetron is not less than 3.5 and the tailing factor is not 
more than 2.0 in the chromatogram obtained with reference 
solution (b). The relative standard deviation for replicate 
injections is not more than 0.73 per cent in the chromatogram 
obtained with reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of Ci8H24N4C).

Storage. Store protected from light and moisture.

Granisetron Hydrochloride

C18H25aN4O Mol. Wt. 348.9

Granisetron Hydrochloride is l-Methyl-7V-[(lR,3r,55)“9-methyl- 
9-azabicyclo[3.3.1]non-3-yl]-177-:indazole-3-carboxamide 
hydrochloride.

Granisetron Hydrochloride contains not less than 97 q 
cent and not more than 102.0 per cent of;GigH25ClN^O 
calculated on the dried basis. 4 ’

Category. As Antiemetic in cytotoxic drug induced nausea 
and vomiting.

Description. A white or almost white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4 $) 
Compare the spectrum with that obtained with granisetron 
hydrochloride IPRS or with the reference spectrum of 
granisetron hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

C. A 1.0 per cent w/v solution gives the reaction (A) of chlorides 
(2.3.1).

Tests

pH (2.4.24). 4.0 to 6.5, determined ina 1.0 per cent w/v solution.

Impurity E. Determine by thin layer chromatography (2.4.17), 
coating the plate with silica gel GF254.

Solvent mixture. 20 volumes of water and 80 volumes of 
acetonitrile.

Mobile phase. A mixture of 6.5 volumes of ammonia, 30 
volumes of 2-propanol and 50 volumes of ethyl acetate.

Test solution. Dissolve 0.5 g of the substance under 
examination in 10.0 ml ofthe solvent mixture.

Reference solution. A 0.025 per cent w/v solution of 
granisetron impurity E IPRS [(lR,3r,5S)-9-methyl-9- 
azabicyclo(3.3.1)nonan-3-amine)] in the solvent mixture.

Apply to the plate .2 pl of each solution. After development, 
dry the plate in air and expose it to iodine vapours for 30 
minutes. Any secondary spot, corresponding to the spot 
obtained with reference solution, in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution 
(0.5 percent).
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Protect all the solutions from light.
Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 

same solvent.
Reference solution (a). A 0.1. per cent w/v solution 0 
granisetron hydrochloride IPRS in the mobile phase.
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Reference solution (b). Transfer 2 ml of the test solution to a 
cO|Ourless glass vial, stopper it and expose the solution either 
to sunlight for 4 hours or under a UV lamp for 16 hours (partial 
degradation of granisetron to generate impurity C). A 
degradation of at least about 0.3 per cent of granisetron to 
impurity C must be obtained as shown by appearance of a 
corresponding peak in the chromatogram. If not, expose the 
solution once again to sunlight or under a UV lamp.

Reference solution (c). Dilute 0.5 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (d). A solution containing 0.001 per cent 
w/v di granisetron impurity A IPRS and 0.0005 per cent w/v 
of granisetron impurity B IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm * 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm).
- column temperature: 40°, ■
- mobile phase: a mixture of 80 volumes of water, 20 

volumes of acetonitrile, 0.1 volume oi hexylamine and 
0.16 volume of orthophosphoric acid. Adjusted to pH 
7.5 ± 0.05 with triethylamine,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 305 nm,
- injection volume: 10 pl.

12-methyl-yV- [(1 R,3r,5 S)-9-methyl-9-azab icyclo[3.3.1 ] non-3 -yl] -2H- 
indazoIe-3-carboxamide,

■A,-[(lR-J3r,5S)-9-methyI-9-azabicyclo[3.3.1]nons-3-yI]-l//-indazole- 
3-carboxamide,
Jj'*’[(lft,3r,5S)-9-azabicyclo[3.3. 1] non-3-yl] -1 -methyl-lH-indazole-3- 
carboxamide,
h-methyl-1H- indazole-3-carboxylic acid,

Name Relative 
retention time

Correction 
factor

Granisetron impurity D4 0.4 —

Granisetron impurity B2 0.5 1.7

Granisetron impurity A1 0.7 —

Granisetron impurity C3 0.8 —

Granisetron 1.0 —

Run the chromatogram twice the retention time of peak due to 
granisetron.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to impurity C 
and granisetron is not less than 3.5 and the tailing factor is not 
uiore. than 2.0 for granisetron peak. The relative standard 
deviation for replicate injections is notmore than lO.Oper cent 
f°r granisetron peak.

Inject reference solution (c) and the test solution. In the 
cftfoniatogram obtained with the test solution, the area of any 

peak corresponding to impurity B is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (c) (0.5 per cent). The area of any peak corresponding 
to impurity C is not more than 0.4 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(c) (0.2 per cent): The area of any peak corresponding to 
impurity A is not more than twice the area of the principal peak 
in the chromatogram obtained with reference solution (c) 
(1.0 per cent). The area of any peak corresponding to impurity 
D is not more than 0.2 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.1 per cent). The area of any other secondary peak is hot 
more than 0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.1 per 
cent). The sum of areas of all secondary peaks is not more 
than twice the area ofthe principal peak in the chromatogram 
obtained with reference solution (c) (1.0 per cent). Ignore any 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modification.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation is not more than 2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of CTUClN.tO.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Granisetron Injection
Granisetron Hydrochloride Injection

Granisetron Injection is a sterile solution of Granisetron 
Hydrochloride in Water for Injections. It may contain suitable 
preservatives.

Granisetron Injection contains not less than 93.0 per cent and 
not more than 107.0 per cent of the stated amount of 
granisetron, CjSH24N4O.

Usual strength. 1 mg per ml.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.
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Mobile phase. A mixture of 60 volumes of methylene chloride, 
40 volumes of alcohol, 5 volumes of water and 2 volumes of 
ammonium hydroxide.

Test solution. Use the undiluted Injection.

Reference solution; Dissolve a quantity of granisetron 
hydrochloride IPRS in water to get similar concentration of 
the test solution.

Apply to the plate 20 pl each of the reference solution and the 
test solution. Allow the mobile phase to rise 15 cm. Dry the 
plate under a current of warm air for about 5 minutes and 
examine the plate under ultraviolet light at 254 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to the spot in the chromatogram obtained with 
the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

pH (2.4.24). 4.0 to 6.0.

Related substances. Determine by liquid chromatography 
(2.4.14),

NOTE —Perform the determination under subdued light and 
use amber autosampler vials and low-actinic glassware.

Buffer solution. Dissolve 15.6 g of monobasic sodium 
phosphate dihydrate in 900 ml of water, adjusted to pH 2.0 
with orthophosphoric acid and dilute with water to 1000 ml.

Test solution. Dilute the sample with water if necessary to 
obtain a solution having a known concentration of 0.1 per 
cent w/v of granisetron.

Reference solution (a). A 0.011 per cent w/v solution of 
granisetron hydrochloride IPRS in water.

Reference solution (b). A solution containing 0.0001 percent 
w/v of each granisetron hydrochloride, granisetron impurity 
B, C and D in a mixture of 75. volumes of water and 25 volumes 
of methanol.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, polar end­

capped packed with octadecylsilane bonded to porous 
silica (4 pm),

- mobile phase: amixture of75 volumes ofbuffer solution, 
24 volumes of methanol and 1.1 volume of 
tetrahydrofuran,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 300 nm,
- injection volume: 15 pl.

41-meth yl-l/f-indazole-3-carboxylic acid.

IP 2022

Name Relative 
retention time

ConSiorT 
• factor

Granisetron impurity A1 0.5 to 0.6
Granisetron impurity B2 0.7 125
Granisetron 1.0 ■ n—

Granisetron impurity C3 1.2 1.0
Granisetron impurity D4 2.1 to 2.3 0.67
12-methyl-Ar-[(lk,3r,5S)-9-methyI-9-azabicycIo[3.3 
indazole-3-carboxamide,

• l]non-3-y(].2//.

2A-((lJ?,3r,5S)-9-methyl’9-azabicycIo[3.3.1]non-3-yl]-l//-intia;;o|e , 
carboxamide,
7V-[( lj?,3r,5 S)-9-azabicyclo [3.3.1 ]non-3-yl]-l -methyl-l/f-indazole-3- 
carboxamide,

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to impurity C 
and granisetron is not less than 2.

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time .of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of peak corresponding to impurity C is not more than 0.07 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.7 per cent). The sum of 
areas of all known impurities peaks is not more than 0; 13 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (1.3 percent). The area of any other 
secondary peak is not more than 0.05 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with relative 
retention time of about 0.5 to 0.6 for granisetron impurity A. 
Ignore any peak with an area less than 0.01 times the area of 
the principal peak obtained in reference solution (a) (0.1 per 
cent).
Bacterial endotoxins (2.2.3). Not more than 25 Endotoxin unit 
per mg of granisetron.
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).
Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modification.
Test solution. A 0.011 per cent w/v solution of Granisetron 
Hydrochloride in water.
Inject reference solution (a) and the test solution. 
Calculate the content of C18H24N4O in the injection.
Storage. Store protected from light, at temperature not 

exceeding 30°.
Labelling. The label states (1) the strength in terms of the 
equivalent amount of granisetron in a suitable dose-volume, 
(2) the route of inj ection.
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granisetron Tablets
Granisetron Hydrochloride Tablets

Qranisetron Tablets contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
granisetron, CISI L.-,N4O.
Usual strength. 1 mg.

Identificati°n

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate s^ca Sel GF254.
Mobile phase. A mixture of 60 volumes of methylene chloride, 
40 volumes of alcohol, 5 volumes of -water and 2 volumes of 
ammonium hydroxide.

Test solution. Disperse a quantity of the powdered tablets 
containing 4 mg of Granisetron with 10 ml of 0.1Mhydrochloric 
acid with the aid of ultrasound for 3 minutes and filter.
Reference solution. A 0.044 per cent w/v solution of 
granisetron hydrochloride IPRS in 0.1 M hydrochloric acid. 

Apply to the plate 20 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of air and examine 
under ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with the 
reference solution. .
B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 500 ml'of a phosphate buffer pH 6.5, prepared by 
dissolving 6.8 g ofpotassium dihydrogen orthophosphate in 
800 ml of water, adjusted to pH 6.5 with IM sodium hydroxide 
snd diluting to 1000 ml with water
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.
Determine by liquid chromatography (2.4.14).
VO_Perform the determination under subdued light and 
use amber autosampler vials and low-actinic glassware, 
buffer solution. Dissolve 15.6 g of monobasic sodium 
Phosphate dihydrate in 900 ml of water, adjust to pH 2.0 with 

j orthophosphoric acid, and dilute with water to 1000 ml.
fat solution. Use the filtrate, , dilute if necessary, with the 
^ffer solution.
Reference solution.. Dissolve a quantity of granisetron 
hydrochloride IPRS in the buffer solution to obtain a solution 

known concentration similar to the test solution.

GRANISETRON TABLETS

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, polar end­

capped packed with octadecylsilane bonded to porous 
silica (4 pm),

- mobile phase: a mixture of 75 volumes ofbuffer solution, 
24 volumes of methanol and 1.1 volume of 
tetrahydrofuran,

- flow rate: 1.2 ml per minute, 
■ spectrophotometer set at 300 nm, 

- injection volume: 100 pl.

Inject the reference solution and the test solution.

Q. Not less than 75 per cent ofthe stated amount of CiSH24N4O.
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Perform the determination under subdued light and 
use amber autosampler vials and low-actinic glassware.

Buffer solution. Dissolve 15.6 g of monobasic sodium 
phosphate dihydrate in 900 ml of water, adjust to pH 2.0 with 
orthophosphoric acid, and dilute with water to 1000 ml.

Test solution. Weigh and powder 20 tablets. Transfer a 
quantity of powder containing 10 mg of granisetron in 100-ml 
volumetric flask, add about 50 ml ofbuffer solution and disperse 
with the aid of ultrasound for about 10 minutes, cool and 
dilute to volume with buffer solution and filter.

Reference solution (a). A 0.011 per cent w/v solution of 
granisetron hydrochloride IPRS in the buffer solution.

Reference solution (b). A solution containing 0.01 per cent 
w/v of granisetron hydrochloride IPRS and 0.001 per cent 
w/v each of granisetron impurity B, C and D in the buffer solution.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, polar end­
capped packed with octadecylsilane bonded to porous 
silica (4 pm),

- mobile phase: amixture of 75 volumes ofbuffer solution,' 
24 volumes of methanol and 1.1 volume of tetra­
hydrofuran,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 300 nm,
- injection volume: 20 pl.

Name Relative 
retention time

Correction 
factor

Granisetron impurity A1 0.5 to 0.6 —

Granisetron impurity B2 0.7 1.25

Granisetron 1.0 —

Granisetron impurity C3 1.2 1.0

Granisetron impurity D4 2.1 to 2.3 0.67

^-methyl-jV-K 17f,3r,5S)-9-metiiyl-9-azabicyclo[3.3.1 ]non-3-yl] - 
2//-indazole-3-carboxamide,
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2jV-[(12?,3r,5iS)-9-methyl-9-azabicyclo[3.3.1]non-3-yl]-l/f- 
indazole-3 -carboxamide,
W-[(ll?,3r,5S)-9-azabicyclo[3.3.1]non-3-yl]-l-methyl-1ZZ- 
indazole-3-carboxamide,
41 -methyl-1//-indazole-3 -carboxylic acid,

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to impurity C 
and granisetron is not less than 2, the tailing factor is not less 
than 0.8 and not more than 1.5 for granisetron peak.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the test solution. The area of any peak corresponding 
to impurity C is not more than 0.7 per cent. The sum of areas of 
all the known impurities peaks is not more than 1.3 per cent. 
The area of any other secondary peak is not more than 0.5 per 
cent. Ignore any peak with relative retention time about 0.5 to 
0.6 for granisetron impurity A. Ignore any peak with an area 
less than 0.1 per cent. Calculated by area normalisation method.

Uniformity of content. Determine by liquid chromatography 
(2.4.14), as described under Related substances with the 
following modification. .

Test solution. Disperse 1 tablet in the buffer solution with the 
aid of ultrasound, arid dilute to obtain a solution containing 
0.01 per cent w/v solution of Granisetron.

Inject reference solution (a) and the test solution.

Calculate the content of C18H24N4O in the tablets.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14),. as 
described under Related substances with the following 
modification. ...

Inject reference solution (a) and the test solution.

Calculate the content of Ci8H24N4O in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of Granisetron.

Griseofulvin

C17H]7C1O6 •. Mol. Wt 352.8 

Griseofulvin is (l\S,6’7?)-7-chloro-2\4,6-trimethoxy- 6’-methyl 
3H-spiro[l-benzofuran-2,l ’-cyclohex[2]ei>:.e]-3)4’..diOlle 
produced by the growth of certain strains of Penicillin 
griseofulvum.

Griseofulvin contains not less than 94.0 per cent and not more 
than 102.0 per cent of C!7Hi7C1O6, calculated on the dried 
basis.

Category. Antifungal.

Description. A white to yellowish white powder. It shows 
polymorphism (2.5.11).

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6) 
Compare the spectrum with that obtained with griseofulvin 
IPRS or with the reference spectrum of griseofulvin.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. Melting range (2.4.21). 217° to 224°. .

Tests

Appearance of solution. A 7.5 per cent w/v solution in 
dimethylformamide is clear (2.4.1), and not more intensely 
coloured than reference solution YS4 (2.4.1).

Acidity. Suspend 0.25 g in 20 ml of ethanol (95 per cent) and 
titrate with 0.2 M sodium hydroxide using phenolphthalein 
solution as indicator; not more than 1.0 ml is required to change 
the colour of the solution.

Specific optical rotation (2.4.22). +354° to +364°, determined 
at 20° in 1.0 per cent w/v solution in dimethylformamide.

Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Dissolve 25 mg of the substance under 
examination in mobile phase B and dilute to 50.0 ml with the 
mobile phase B.
Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase B.
Reference solution (b). Dissolve 5 mg of griseofulvin for 
system suitability IPRS (containing impurities A, B and C) in 
10 ml of mobile phase B.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with end 

capped octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: A. a mixture of 20 volumes of 0.1 per 

cent v/v solution of anhydrous formic acid, adjusted 
to pH 4.5 with dilute ammonia and 80 volumes of v^ater, 

■■ B. a mixture of 15 volumes of
20 volumes of 0.1 per cent v/v solution of formic ad ,
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t(IS,6J?)-7-chloro-4,6-diniethoxy-6-methyl-3Z7-spiro[l-benzofuran- 
2,l-cyclohexanc]-2,3,4-trionc, ■■■■■■■...'-

:(1516J?)-2)456-trimethoxy-6-methyl-377-spiro[I-benzofuran-2,l- 
cyclohex[2]ene]-3;  4-dione,

3(lS)-7-chloro-2,4,6-trimethoxy-6-methyI-3/7-spiro[l-benzofuran-  
2,i-cyclohexan[2,5]diene]-3,4-dione. ....

. adjusted to pH 4.5 with dilute ammonia and 65 volumes 
of acetonitrile,
a gradient programme using the conditions given below,

_ flow rate: 1 ml per minute,
_ spectrophotometer set at 290 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 50 50

3 50 50

13 40 60
16 10 90

24 10 90

28 50 50

^ame Relative Correction
retention time factor

Griseofulvin impurityA1 0.4 0.6
Griseofulvin impurity B2 0.7 — .

Griseofulvin (Retention time:
about 16 minutes) 1.0
Griseofulvin impurity C3 1.1 —

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 3.0, where Hp is the height 
above the baseline of the peak due to impurity C and Hv is the 
height above the baseline of the lowest point of the curve 
separating this peak from the peak due to griseofulvin.

Inject reference solution (a) and the test solution.. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to griseofulvin impurity A is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (2.0 per cent), the area of 
any peak corresponding to griseofulvin impurity B is not more 
than 3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (3.0 per cent), the area of 
anY peak corresponding to griseofulvin impurity C is not more 
than 0.75 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.75 per 
cent), the area of any other secondary peak is not more than 
0-15 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.15 per cent) and the 
sum ofthe areas of all the secondary peaks is not more than 5 
times the area of the principal peak in the chromatogram 

obtained with reference solution (a) (5.0 per cent). Ignore any 
peak with an area less than 0.1 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 percent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in mobile phase B and dilute to 50.0 ml with mobile 
phase B.

Reference solution. A 0.05 per cent w/v solution 
oi griseofulvin IPRS in mobile phase B.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C]7Hi7C106.

Storage. Store protected from moisture.

Griseofulvin Tablets
Griseofulvin Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
griseofulvin, C^HnClOe.

Usual strengths. 125 mg; 500 mg.

Identification

A. Extract a quantity of the powdered tablets containing 
0.125 g of Griseofulvin with 20 ml of dichloromethane, add 
1 g of anhydroussodium sulphate, shake and filter. Evaporate 
the filtrate to . dryness and dry at a pressure not exceeding 
0.7 kPa for 1 hour. The residue complies with the following 
test.

Determine by infrared absorption spectrophotometry 
(2.4.6).Compare the spectrum with that obtained with 
griseofulvin IPRS or with the reference spectrum of 
griseofulvin.

B. Disperse 5 mg ofthe powdered tablets in 1 ml of sulphuric 
acid and add 5 mg of powdered, potassium dichromate', a 
wine-red colour is produced.
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Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 1000 ml of a 1.5 per cent w/v solution of sodium- 
lauryl sulphate,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. 
Measurethe absorbance of filtrate, suitably diluted with 
methanol(80 per cent), at the maximum at 291 nm 
(2.4.7).Calculate,the content ofC17Hj7ClO6, taking.725.as the 
specific absorbance at the maximum at 291 nm.

Q. Not less than 75 per cent of the stated amount of 
CpHnClOg.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 0.25 g of Griseofulvin in mobile phase B and dilute 
to 500,0 ml with mobile phase B.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase B.

Reference solution ''(b). A 0.05 per cent w/v solution 
of griseofulvin for system suitability IPRS in mobile phase B.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with end 

capped octadecylsilane bonded to porous silica (5 pm) 
(Such as Discovery C18),

- mobile phase: A. a mixture of 20 volumes of 0.1 per 
cent v/v solution of formic acid, adjusted to pH 4.5 
with dilute ammonia, and 80 volumes of water,

B. a mixture of 15 volumes of water, 
20 volumes of 0.1 per cent v/v solution of formic acid, 
adjusted to pH 4.5 with dilute ammonia and 65 volumes 
of acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 290 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 50 50

.3 50 50 •

13 40 60

16 10 90

' 24 10 90

28 50 50 -

Name Relative Correction
retention time < ■ factor

Griseofulvin impurityA1 0.4 0.6
Griseofulvin impurity B2 0.7
Griseofulvin (Retention time:
about 16 minutes) 1.0 . —
Griseofulvin impurity C3 1-1

1(lS,6Jff)-7-chIoro-4,6-dimethoxy-6-rnethyl-3//-spiro[Lbenzofuran 
2,1-cyclohexane]-2,3,4-trione,

2(lS,67f)-2,4,6-trimethoxy-6-methyl-3J7-spiro[l-benzofuran-2 !- 
cyclohex[2]ene]-3,4-dione,

3( lS)-7-chIoro-2,4,6-trimethoxy-6-methyl-3//-spiro[l -benzofuran- 
2,1 -cyclohexan[2,5]diene]-3,4-dione.

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 3.0, where Hp is the height 
above the baseline of the'peak due to impurity C and Hv is the 
height above the baseline of the lowest point of the curve 
separating this peak from the peak due to griseofulvin.
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to griseofulvin impurity A is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (2.0 per cent), the area of 
any peak corresponding to griseofulvin impurity B is not more 
than 3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (3.0 per cent), the area of 
any peak corresponding to griseofulvin impurity C is not 
more than 0.75 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.75 per 
cent), the area of any other secondary peak is not more than 
0.2 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent) and the sum 
ofthe areas of all the secondary peaks is not more than 5 times 
the area of the principal peak, in the. chromatogram obtained 
with reference solution (a) (5.0. per cent). Ignore any peak with 
an area less than 0.1 times the area of principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent).
Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14).
Test solution. Weigh-and powder 20 tablets. Disperse a 
quantity of powder containing 0.25 g of Griseofulvin in mobile 
phase B and dilute to 500.0 ml with mobilephase B.
Reference solution. A 0:05 per cent w/v solution 
of griseofulvin IPRS in mobile phase B.
Use chromatographic system as described under Related 

substances.
Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.
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Inject the reference solution and the test solution.

Calculate the content of C]7H17C1O6 in the tablets.

Guaiphenesin

OCH3 OH
A A /OH

Cl0Hl4O4 Mot. Wt. 198.2

Guaiphenesin is (/tS)-3-(2-methoxyphenoxy)propane-1,2-diol.

Guaiphenesin contains not less than 98.0 per cent and not 
more than 101.5 per cent of C10H14O4, calculated on the dried 
basis.

Category. Expectorant.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with guaiphenesin 
IPRS or with the reference spectrum of guaiphenesin,

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a).

C. Melts at 79° to 83° (2.4.21).

Tests

Appearance of solution. A 2.0 per cent w/v solution is clear 
(2.4.1), and colourless (2.4.1).

pH (2.4.24). 5.0 to 7.0, determined in a 1.0 per cent w/v solution. 

Belated substances. Determine by liquid chromatography 
(2.4.14).

Tes/ solution. Dissolve 100 mg of the substance under 
examination in 50.0 ml of acetonitrile.
Reference solution (a). A 0.001 per cent w/v solution of 
guaiphenesin IPRS in acetonitrile.
Reference solution (b). Dissolve 10 mg of guaiacol in 50.0 ml 
^acetonitrile. Dilute 0.5 ml of the solution to 50.0 ml with 
acetonitrile.
Reference solution (c). Dissolve 50 mg of guaiacol in 50.0 ml 
^acetonitrile. Dilute 5.0 ml ofthe solution to 10.0 ml with the 
test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
■ mobile phase: A. a mixture of 1 volume of glacial acetic 

acid and 99 volumes of -water,
B. acetonitrile,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 276 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) ( per cent v/v)

0 80 20

32 50 50

33 80 20

40 80 20

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to guaiphenesin and 
guaiphenesin impurity A is not less than 3.0. The relative 
retention time with reference to guaiphensin for 2-(2- 
methoxyphenoxy)propane-l ,3-diol(B-isomer) (guaiphenesin 
impurity B) is about 0.9, for 2-methoxyphenol (guaiacol) 
(guaiphenesin impurity A) is about 1.4, for l,l’-oxybis[3-(2- 
methoxyphenoxy)propan-2-ol] (bisether) (guaiphenesin 
impurity C) is about 3.1, for l,3-bis(2-methoxyphenoxy)propan- 
2-ol (guaiphenesin impurity D) is about 3.7.

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution the area of 
secondary peak corresponding to guaiphenesin impurity A is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent), the area of secondary peak corresponding to 
guaiphenesin impurity B is not more than twice the area'of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1 per cent). The area of any other secondary peak 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.5 per cent). The sum of area of all the secondary peaks other 
than guaiphenesin impurity B is not more than twice the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Chlorides and monochlorohydrins. To 10 ml of a 2.0 per cent 
w/v solution, add 2 ml of 2 M sodium hydroxide, heat on a 
water-bath for 5 minutes, cool and add 3 ml of 2 Mnitric acid. 
The resulting solution complies with the limit test for chlorides 
(2.3.12) using 2.0 ml of chloride standard solution 
(25ppm Cl)(250 ppm).
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Heavy metals (2.3.13). 12 ml of a solution prepared by 
dissolving 2.0 g in 25 ml of a mixture of 9 volumes of ethanol 
(95 per cent) and 1 volume of water complies with the limit 
test for heavy metals, Method D (25 ppm), using 10 ml of lead 
standrd solution (2 ppm pb).

Sulphated ash (2.3.18). Not more than 0.1 per cent
Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 60° over phosphorus pentoxide 
at a pressure of 1.5 to 2.5 kPa for 3 hours.

Assay. Weigh 50 mg and dissolve in 10 ml of water. Add 20 ml 
ofsodium periodate solution and allow to stand far 10 minutes 
Add 25.0 ml of sodium arsenite solution and 1 nil of a 16 6 per 
cent w/v solution of potassium iodide, allow to stand for 1q 
minutes and titrate with 0.05 M iodine solution using 2 ml of 
starch solution as indicator. Repeat the procedure without 
the substance under examination. The difference between the 
titrations represents the amount of iodine required.

1 ml of 0.05 Miodine is equivalent to 0.009911 gofC10Hwo.
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galoperidol

C21H2jC1FNO2 . Mol. Wt. 375.9

Haloperidol is 4-[4-(4-chlorophenyl)-4-hydroxypiperidino]- 
4'-fiuorobutyrophenone.

Haloperidol contains not less than 99.0 per cent and not more 
than 101.0 per cent of C21H23CIFNO2, calculated on the dried 
basis.

Category. Antipsychotic.

Description. A white to faintly yellowish, amorphous or 
microcrystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried put.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with haloperidol 
IPRS or with the reference Spectrum of haloperidol.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0015 per cent w/v solution in a mixture of 90 volumes of 
methanol and 10 volumes of 0.1 M hydrochloric acid showsv 
an absorption maximum at about 245 nm, about 0.49 to 0.53.

C. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak due to haloperidol in the chromatogram obtained with 
reference solution (a).

Tests

Related substances. Determine by liquid chromatography 
(24.14).

NOTE—Prepare the solutions immediately before use and 
protect from light.

?es{ solution. Dissolve 0.1 g of the substance under 
lamination in methanol and dilute to 10.0 ml with methanol.

Reference solution (a). A solution containing 0.01 per cent 
w/v of haloperidol IPRS and 0.005 per cent w/v of bromperidol 
^RRS in methanol.

Reference solution (b). Dilute 5.0 ml of the fest solution to 
^00.0 ml with methanol. Dilute 1.0 ml ofthe solution to 10.0 ml 
With methanol.

Mobile phase B 
(per cent v/v)

10
. 50

50

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: A. a 1.7 per cent w/v solution of 

tetrabutylammonium hydrogen sulphate,
B. acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 230 nm, 
- injection volume: 10 pl.

Time Mobile phase A
(in min.) (per cent v/v) 

0 90
15 50
20 50
25 90

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to haloperidol and 
bromperidol is not less than 3.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent). The sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 

' reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
bn 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.1 kPa for 3 hours.

Assay. Dissolve 0.2 g in 25 ml of anhydrous glacial acetic 
acid. Titrate with 0.05 M perchloric acid, using 0.2 ml of 
1-naphtholbenzein solution as. indicator and titrating until 
the colour changes from orange-yellow to yellowish green. 
Carry out a blank titration.

1 ml of 0.05 Mperchloric acid is equivalent to 0.01879 g 
C2lH23CIFNO2.

Storage. Store protected from light.

Haloperidol Injection
Haloperidol Injection is a sterile solution of Haloperidol in 
Lactic Acid diluted with Water for Injections.

Haloperidol Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
haloperidol, C^H^CIFNO,.
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Usual strengths. 5 mgperml; lOmgperml.

Identification

A. To a volume of the injection containing 20 mg of Haloperidol 
add 5 ml of water and 1 ml of 1 M sodium hydroxide and 
extract with 10 ml of chloroform. Filter the chloroform extract 
through absorbent cotton, evaporate the filtrate to dryness 
and dry the residue at 60° at a pressure not exceeding 0.7 kPa. 
The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with haloperidol 
IPRS or with the reference spectrum of haloperidol.

B. When examined in the range 230 nmto 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 
maximum only at about 245 nm.

Tests

pH (2.4.24). 2.8 to 3.6.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of chloroform, 10 
volumes of glacial acetic acid and 10 volumes of methanol.

Test solution. The injection under examination.

Reference solution (a). Dilute 1.0 ml of the injection to 
100.0 ml with methanol.

Reference solution (b). Dilute 1.0 ml of the injection to 
200.0 ml with methanol.

Apply to the plate a volume of the injection containing 0.1 mg 
of Haloperidol and the same volume ofthe reference solutions. 
After development, dry the plate in air and spray with dilute 
potassium iodobismuthate solution. Any secondary spot in 
the chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) arid not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b).

Bacterial endotoxins (2.2.3). Not more than 71.4 Endotoxin 
Units per mg of haloperidol.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To a measured volume of the injection containing about 
10 mg of Haloperidol add 8 ml of water and 10 ml of 1 M 
hydrochloric acid. Extract with successive quantities of 25, 
25, 10 and 10 ml of ether. Wash the combined ether extracts 
with 10 ml of water, combine the aqueous layers and remove 
the ether using a rotary evaporator. Add sufficient water to 
produce 100.0 ml and dilute 10.0ml to 100.0ml with methanol.

IP 2022

Measure the absorbance of the resulting solution at 
maximum at about 245 nm (2.4.7). Calculatefhe content of 
C2iH23C1FNO2 taking 346 as the specific absorbance at 
245 nm.

Storage. Store protected from light.

Haloperidol Oral Solution
Haloperidol Oral Drops; Haloperidol Solution

Haloperidol Oral Solution is a solution of Haloperidol in Purified 
Water prepared with the aid of Lactic Acid.

Haloperidol Oral Solution contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
haloperidol, C21H23CIFNO2.

Usual strengths. 1 mg per ml; 2 mg per ml.

Description. A clear, colourless solution.

Identification

A. To a volume of the oral solution containing 20 mg of 
Haloperidol, add 1 ml of I Msodium, hydroxide, extract with 
10 ml of chloroform, filter and evaporate the filtrate to dryness. 
The residue complies with the following test.

Determine by infrared.absorption spectrophotometry (2,4.6). 
Compare the spectrum with that obtained with haloperidol 
IPRS treated in the same manner or with the reference spectrum 
of haloperidol.

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 
maximum only at about 245 nm.

Tests '

pH (2.4.24). 3.5 to 4.5.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 92 volumes of dichloromethane, 8 
volumes. of methanol and 1 volume of strong ammonia 
solution.

Test solution. Dilute-the oral solution if necessary with 
methanol:to contain 0.1 per cent w/v of Haloperidol.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol.

Reference solution (b). Dilute 1.0 ml of the test solution to 
200.0 ml with methanol.

Apply to the plate 50 ptl of each solution. After development, 
dry the plate in air and spray with dilute potassium 
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jodobismuthate solution. Any secondary spot in the 
^omatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b).

Other tests. Comply with the tests stated under Oral Liquids.

Assay. To a measured volume of the oral solution containing 
about 10 mg of Haloperidol add 8 ml of water and 10 ml of 1M 
hydrochloric acid. Extract with successive quantities of 25, 
25,10 and 10 ml of ether. Wash the combined ether extracts 
with 10 ml of water, combine the aqueous layers and remove 
the ether using a rotary evaporator. Add sufficient water to 
produce 100.0ml and dilute 10.0ml to 100.0ml with methanol. 
Measure the absorbance ofthe resulting solution at the maximum 
at about 245 nm (2.4.7). Calculate the content of C21H23CIFNO2 
taking 346 as the specific absorbance at 245 nm.

Storage. Store protected from light at a temperature between 
15° and 25°.

Haloperidol Tablets
Haloperidol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
haloperidol, C21H23CIFNO2.

Usual strengths. 1.5 mg; 5 mg; 10 mg.

Identification

A. To a quantity bf the powdered tablets containing 10 mg of 
Haloperidol add 5 ml of water and 1 ml of 1Msodium hydroxide 
and extract with: 10 ml of chloroform. Filter the chloroform 
extract through absorbent cotton, evaporate the filtrate to 
dryness and dry the residue at 60° at a pressure not exceeding 
0.7 kPa. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with haloperidol 
IPRS or with the reference spectrum of haloperidol.

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (b).

Tests

Dissolution (2.5.2),

Apparatus No. 1 (Basket),
Medium. 900 ml of gastricfluid simulated (without enzyme), 
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a suitable quantity of 
haloperidol IPRS in the dissolution medium to obtain a 
solution having known concentration similar to the expected 
concentration of the test solution.
Chromatographic system

- a stainless steel column 25 cm x 3.9 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 40 volumes of 0.05M 
monobasic potassium phosphate, adjusted to pH 4.0 
with IM sodium hydroxide or orthophosphoric acid 
and 60 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 3.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C21H23CIFNO2 in the medium.

Q. Not less than 80 per cent of the stated amount of 
C21H23C1FNO2.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of chloroform, 10 
volumes of glacial acetic acid and 10 volumes of methanol.

Test solution (a). Shake a quantity of the powdered tablets 
containing 10 mg of Haloperidol with 10 ml of chloroform, 
filter, evaporate the filtrate to dryness and dissolve the residue 
in 1 ml of chloroform.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with chloroform.

Reference solution (a). Dilute 1.0 ml of test solution (a) to 
200.0 ml with chloroform.

Reference solution (b). A 0.1 per cent w/v solution of 
haloperidol IPRS in chloroform.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and spray with dilute potassium 
iodobismuthate solution. Any secondary spot in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (a) shows a 
distinct and clearly visible spot.

Uniformity of content. Complies with the test stated under 
Tablets.
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Determine by liquid chromatography (2.4.14).

Test solution. Place one tablet in 10 ml of the mobile phase, 
shake in an ultrasonic bath for 2 minutes, centrifuge and use 
the supernatant liquid after diluting suitably with the mobile 
phase if necessary.

Reference solution. A solution containing 0.015 per cent w/v 
of haloperidol IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of a 1 per cent 

w/v solution of ammonium acetate and 45 volumes of 
acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at'247 nm, 
- - injection volume: 20 pl.

Calculate the content of C31H23C1FNO2 ‘n the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the powder containing 
20 mg of Haloperidol, shake with 60 ml of the mobile phase, 
place in an ultrasonic bath for 2 minutes, add sufficient quantity 
of the mobile phase to produce 100.0 ml. Centrifuge and use 
the supernatant liquid.

Reference solution. Asolution containing 0.02 per cent w/v of 
haloperidol IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of a 1 per cent 

w/v solution of ammonium acetate and 45. volumes of 
acetonitrile,

- ' flow rate: 2 ml per minute,
- spectrophotometer set at 247 nm,
- injection volume: 20 pl.

Calculate the content of C^H-T'IFNCT in the tablets.

Storage. Store protected from light.

Heparin Sodium
Heparin Sodium is the sodium salt of sulphated 
glycosaminoglycans present as a. mixture of heterogeneous 
molecules varying in molecular weights. It is present in 
mammalian tissues and is usually obtained from the intestinal 
mucosa or other suitable tissues of domestic mammals used 
for food by man. The sourcing of heparin material must be 

specified in compliance with applicable regular 
requirements. It is purified to retain a combination of activities 
against different fractions of the blood clotting sequence 
It is composed of polymers of alternating derivatives of 
D-glucosamine (N-sulphated, O-sulphated, or N-acetylated) 
and uronic acid, L-iduronic acid or D-glucuronic acid) joined 
by glycosidic linkages. The component activities of the mixture 
are in ratios corresponding to those shown by the Heparin 
Sodium reference standard. Some of these components have 
the property of prolonging the clotting time of blood. This 
occurs mainly through the formation of a complex of each 
component with the plasma proteins antithrombin III and 
heparin cofactor II to potentiate the inactivation of thrombin 
Other coagulation proteases in the clotting sequence, such 
as activated factor X, are also inhibited.

Heparin Sodium intended for use in the manufacture of 
parenteral preparation contains not less than 180 IU per mg 
for Heparin obtained from the intestinal mucosa or other 
suitable tissues of domestic mammals used for food by man 
except bovine source. Heparin sodium intended for use in the 
manufacture of parenteral preparation contains not less than 
150 IU per mg obtained from the intestinal mucosa or other 
suitable tissues of bovine and heparin sodium not intended 
for the use in the parenteral preparation contains not less 
than 120 IU per mg, calculated on the dried basis.

Category. Anticoagulant.

Description. A white or greyish-white powder; moderately 
hygroscopic.

Identification
A. It complies with the requirements described under assay.

B. It gives reaction (A) of sodium salts (2.3.1).

C. In the test for Oversulphated chondroitin sulphate, the 
principal peak in the chromatogram obtained with the test 
solution, corresponds to the peak in the chromatogram 
obtained with reference solution (a).

Tests
pH (2.4.24). 5.0 to 7.5, determined in 1.0 per cent w/v solution. 

Oversulphated Chondroitin Sulphate (OSCS). Determine by 
liquid chromatography (2.4.14).
Test solution. Dissolve 500 mg of the substance under 

examination in 10.0 ml of water.
Reference solution (a). A 2.0 per cent w/v solution of heparin 

sodium IPRS in water.
Reference solution (b). A 0.02 per cent w/v solution of 
oversulphated chondroitin sulphate IPRS in reference 
solution (a). , .
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Chromatographic system
:a stainless steel column 25 cm x 2 mm, packed with a 

. hydroxide- selective, strong anion-exchange resin 
consisting of . a highly cross-linked core of 13 gm 
micoporous particles having a pore size less than 10 

, Angstrom units and consisting of ethylvinyl benzene 
cross-linked with 55 per cent divinylbenzene with a latex 
coating composed of 85 nm diameter microbeads bonded 
with alkanol quaternary ammonium ions (6 per cent), 

- column temperature: 40°,
- mobile phase: A. a 0.04 per cent w/v solution of sodium 

dihydrogen phosphate dihydrate in water, adjusted to 
pH 3.0 with phosphoric acid, filter,

B.' a 14.0 per cent w/v solution of sodium 
perchlorate in mobile phase A, adjusted to pH 3.0 with 
phosphoric acid, filter,

- a gradient programme using the conditions given below, 
- flow rate: 0.22 ml per minute,
- spectrophotometer set at 202 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 80 20

... 60 10 90
61 80 20 -
75 80 ' 20

Inject reference solution (b). The test is not valid unless the 
restitution between the peaks due to oversulphated 
chondroitin sulphate and heparin is not less than 1.5. The 
retention time of heparin is about 30 minutes and of 
oversulphated chondroitin sulphate, is about 50 minutes."

Inject reference solution (a) and the test solution; The retention 
time.of the principal peak obtained from the test solution 
corresponds to the peak obtained from reference solution (a), 
In the chromatogram obtained with the test solution, no peak 
corresponding to OSCS is observed.

Protein and nucleotidic impurities. Absorbance of a 0.4 per 
ceht;w/v solution at about 260 nm (2.4.7) (for nucleotides)’and 
about 280 nm (for proteins) is not more than 0.2 and 0.15 
respectively.. ;

Nitrogen (2.3.30)/Not more than 2.5 per cent, calculated on 
thd dried basis. 1

Heavy metals (2.3,. 13). 0.5 g complies with the limit testfor 
^eavy metals, Method B(40 ppm). ..

Sulphated ash (2.3.18). 28.0 to 41.0 per cent, determined on 
0.2g--/

Loss on drying (2.4.19). Not more than 8.0 per cent, determined 
On 1.0 g by drying in an oven over phosphorous pentaoxide 
af609 at a pressure not exceeding 0:7 kPa for 3 hours.

Assay. Potency. For Heparin sodium obtained from the porcine 
or other source, perform the assay using method A. For Heparin 
Sodium obtained from bovine source, perform the assay using 
method A or B.

MethodA

The anticoagulant activity of heparin is determined in vitro 
by its ability to accelerate the inhibition of thrombin, factor Ila 
(anti-IIa assay) by antithrombin. The International Unit is the 
activity contained in a stated amount of the International 
Standard for unfractionated heparin, heparin sodium IPRS, 
calibrated in International Units using by comparison with 
the International Standard using the 2 assays given below, is 
used as the reference preparation. 1 ''

The assay of anti-factor Xa activity is carried out to determine 
the ratio ofthe anti-factor Xa activity to anti-factor Ila activity.

For anti-IIa and anti-Xa assays, carry out the assay by 
determining the absorbance (end-point method) or the change 
of absorbance per minute (kinetic method).

Anti-Factor Ila Activity

Reference and test solution. Prepare 4 independent series of 
4 dilutions each ofthe substance under examination and of 
heparin sodium IPRS in tris (hydroxylmethyl) aminomethane- 
EDTA buffer solution pH 8.4; a concentration range within 
0.005 IU and 0.03 IU per ml is suitable. The dilutions chosen 
must give a liner response when results are plotted .as 
absorbance against log concentration.

Label 16 tubes for the dilutions of the substance under 
examination and 16 tubes for the dilutions of the reference 
preparation: Tb T2, T3, T4 for each ofthe 4 series of dilutions 
ofthe substance to be examined and Sb S2, S3, S4 for each of 
the 4 series of dilutions of the refcrcnce preparation. To each 
of the 32 tubes add 100 ul of antithrombin III solution and 
50 pl ofithe appropriate ^dilution of the substance under 
examination1 or the reference preparation. After each addition; 
mix but do not allow bubbles tb form. Treating the tubes in 2 
subsequent series in the order Sb S2, S3, S4, Tb T2, T3, T4, Tb 
T2, T3, T4, Sb S2, S3, S4, allow tb equilibrate at 37° (water-bath 
or heating block) for at least 1 minute and add to each tube 
25 p.1 of human thrombin solution. Incubate for exactly 1 minute 
and add 50 pl of a chromogenic substrate specific to factor Ila 
at a concentration suitable for the assay (for example, P)- 
phenylal anyl-L-pipecolyl-L-arginine-4-nitrbariilide  
dihydrochloride dissolved in water to - give a . 1.25 ,mM 
solution).

For the kinetic method, transfer the mixtures to semi-mierd 
cuvettes and measure the changem absorbance per minute 
(2.4.7) at 405 nm using a suitable reading device.

For the end-point method, stop the reaction after exactly 
4 minutes’by adding 50’pl of a 20 per cent v/v solution 
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of glacial acetic acid. Assess whether exactly 4 minutes of 
incubation with the chromogenic substrate yields the optimal 
absorbance reading and, if necessary, adjust the incubation 
time to give the best dose-response curve. Then, transfer the 
mixtures to semi-micro cuvettes and measure the absorbance 
(2.4.7) at 405 nm using a suitable reading device.

Determine the blank amidolytic activity at the beginning and 
at the end of the procedure in a similar manner, 
using tris(hydroxymethyl)aminomethane-EDTA buffer 
solution pH 8.4 instead of the reference and test solutions; 
the 2 blank values do not differ significantly.

Calculate the regression of the absorbance on log 
concentrations of the solutions of the substance under 
examination and of heparin sodium IPRS and calculate the 
potency of the substance under examination in International 
Units per ml using the usual statistical methods for parallel­
line assays (5.7). . .

Anti-Factor Xa Activity

Reference and test solution. Prepare 4 independent series of 4 
dilutions each of the substance under examination and 
of heparin sodium IPRS in tris (hydroxymethyl) ami.no- 
methane-EDTA buffer solution pH 8.4; a concentration range 
must be within 0.03 IU and 0.3.75 IU per ml is suitable. The 
dilutions chosen must give a linear response when results are 
plotted as absorbance against log concentration.;

Label 16 tubes for the dilutions of the substance under 
examination and 16 tubes for the dilutions of the reference 
preparation: Tb T2, T3, T4 for each ofthe 4 series, of dilutions 
ofthe substance under examination and Sb S2, S3, S4 for each 
ofthe 4 series of dilutions of the reference preparation. To 
each ofthe 32 tubes add 50 pl of antithrombin III solution and 
50 pl of the appropriate dilution of the substance under 
examination or the reference preparation. After each addition, 
mix but do not allow bubbles to form. Treating the tubes in 
2 subsequent series in the order Sb S2, S3, S4, Ti,T2, T3,.T4, Tb 
T2, T3j T4, Sb S2, S3, S4, allow to equilibrate at 37° (water-bath 
or heating block) for 1 minute and add to each tube 100 pl 
of bovine factor Xa solution. Incubate for exactly 2 minutes 
and add 100 pl of a chromogenic substrate specific to factor 
Xa at a concentration suitable for the assay (for example, N~ a- 
benzyloxycarbonyl-D-arginyl-L-glycyl-L-arginine-4- 
nitroanilide-di-hydrochloride dissolved in water to give a 
1 mM solution).

For the kinetic method, transfer the mixtures to semi-micrd 
cuvettes and measure the change in absorbance per minute 
(2.4.7) at 405 nm using a suitable reading device.

For the end-point method, stop the reaction after exactly 
4 minutes by adding 50 pl of a 20 per cent v/v solution 
of glacial acetic acid. Assess whether exactly .4 ^minute. of, Procedure. To meticulously clean 13 mm X100 mm test tubes 
incubation with the chromogenic; substrate yields the optimal add graded amounts of the reference solution selecting the

IP 2022

absorbance reading and, if necessary, adjust the incubatio 
time to give the best dose-response curve. Then, transfer the 
mixtures to semi-micro cuvettes and measure the absorbance 
(2.4.7) at 405 nm using a suitable reading device.

Determine the blank amidolytic activity at the beginning and 
at the end of the procedure in a similar manner 
using tris(hydroxymethyl)aminomethane~EDTA buffe'r 
solution pH 8.4 instead of the reference and test solutions- 
the 2 blank values do not differ significantly.

Calculate the regression of the absorbance on log 
concentrations of the solutions of the substance under 
examination and of heparin sodium IPRS and calculate the 
potency of the substance under examination in International 
Units per ml using the usual statistical methods for parallel- 
line assays (5.7).

Method B

Determine the potency of heparin sodium by comparing the 
concentration necessary to prevent the clotting of sheep or 
goat or human plasma with the concentration of the reference 
solution of heparin sodium necessary to give the same effect 
under the condition of the following method of assay.

Test solution. Dissolve 25 mg of substance under examination, 
in sufficient saline to produce a concentration of 1 mg per ml, 
and dilute to a concentration estimated to correspond to that 
of the reference solution.

Reference solution. Determine by preliminary trial, if necessary, 
approximately the minimum quantity of heparin sodium RS 
which, when added in 0.8 ml of saline, maintains fluidity in 1 ml 
of prepared plasma for 1 hour after the addition of 0.2 ml of 
calcium chloride (1 in 100). This quantity is usually between 1 
and 3 Heparin Units. On the day of the assay prepare a 
reference solution such that it contains, in each 0.8 ml of saline, 
the above-determined quantity ofthe reference standard. 

Preparation of plasma. Collect blood from sheep directly into 
a vessel containing about 8 per cent of sodium citrate in the 
proportion of one volume to each 19 volumes of blood to be 
collected. Mix immediately by gentle agitation and inversion 
of the vessel. Promptly Centrifuge the blood, and pool the 
separated plasma. To a 1 ml portion ofthe pooled plasma in a 
clean test tube add 0.2 ml of calcium chloride (1 in 100), and 
mix. Consider the plasma suitable for use if a solid clot forms 
within 5 minutes. To store plasma for future use, subdivide 
the pooled lot into portions not exceeding 100 ml in volume, 
and store in the frozen state, preventing even partial thawing 
prior to use. For use in the assay, thaw the frozen plasma m a 
water-bath at a temperature not exceeding 37°. Remove 
particulate matter by straining the thawed plasma through a 
coarse filter.
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^ount so that the largest does not exceed 0.8 ml and so that 
they correspond roughly to a geometric series in which each 
step is approximately 5 per cent greater than the next lower. To 
each tube so prepared add sufficient saline to make the total 
volume 0.8 ml. Add 1.0 ml of prepared plasma to each tube. 
Then add 0.2 ml of calcium chloride (1 in 100), note the time, 
[vninediately insert a suitable stopper in each tube, and mix the 
contents by inverting three times in such a way that the entire 
inner surface of the tube is wet.

In the same manner set up a series using the test solution, 
completing the entire process of preparing and mixing the 
tubes of both reference solution and the test solution within 
20 minutes after the addition of the prepared plasma. One 
hour, accurately timed, after the addition of the calcium 
chloride, determine the extent of clotting in- each tube, 
recognizing three grades (0.25,0.50, and 0.75) between zero 
and full clotting (1.0). If the series does not contain 2 tubes 
graded more than 0.5, and 2 tubes graded less than 0.5, repeat 
the assay, using appropriately modified reference solution 
and test solution.

Convert to logarithms the volumes of reference solution used 
in the successive 5 or 6 tubes that bracket a grade of clotting 
of0.5, including at least 2 tubes with larger and 2 tubes with a 
smaller grade than 0,5. Number and list the tubes serially, and 
tabulate for each the grade of clotting observed in each tube. 
From the log-volumes, x, and separately from their 
corresponding, grades of clotting, y, compute the paired 
averages x.and y;of Tubes 1,2, and 3, of tubes 2,3, and 4, of 
Tubes 3,4, and 5, and, where the series consists of 6 tubes, of 
Tubes 4, 5, and 6, respectively. If for one of these paired 
averages the average grade, yi5 is exactly 0.50, the 
corresponding xi is the median log -volume of the reference 
solution xs Otherwise, interpolate xs from the paired values of 
yi,x:, and yi+i, Xi+i that fall immediately below and above grade 
0.5 as

Xj + (Yj ~ 0-5) (x[+t -x^) 
(y'i-Yi+i)

from the paired data on the tubes of the test solution, compute 
similarly its median log-volume xn.

The log potency of the test solution is

M = xs - xu + logR

where, R = Vs/yu is the ratio of the heparin Units (ys) per ml 
of the reference solution to the mg (vo) of 
heparin sodium per ml of the test solution.

Heparin Sodium intended for use in the manufacture of 
Parenteral preparation -without a further appropriate 
Procedure for the removal of bacterial endotoxins complies 
}vdh the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.03 Endotoxin 
Unit per Unit of heparin.

Heparin Sodium intended for use in the manufacture of 
parenteral preparation without a further appropriate 
sterilization procedure complies with the following 
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture in tightly-closed 
containers, sealed so as to exclude micro-organisms.

Labelling, The label states to indicate the tissue and the animal 
species from which it is derived, and the number of International 
Units per miligram.

Heparin Injection
Heparin Sodium Injection

Heparin Injection is a sterile solution of Heparin Sodium in 
Water for Injection. The pH of the solution may be adjusted 
by the addition of a suitable alkali or acid.

Heparin Injection contains not less.than 90.0 per cent and not 
more than 110.0 per cent ofthe stated potency in terms of IU 
per ml. . ,

Usual strengths. 1000Unitsperml;5000 Unitsperml; 10000 
Units per ml.

Description. A clear, colourless or straw coloured solution, 
free from turbidity and matter which deposit on standing. ,

Identification

A. It complies with the requirements described under assay.

B. It gives reaction (A) of sodium salts (2.3.1).

Tests

pH (2.4.24). 5.0to7.5.

Bacterial endotoxins (2.2.3). Not more than 0.03 Endotoxin 
Unit per Unit of heparin.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Potency. The anticoagulant activity of heparin is 
determined in vitro by its ability to accelerate the inhibition of 
thrombin, factor Ha (anti-Ha assay) by antithrombin. The 
International Unit is the activity contained in a stated amount 
of the International Standard for unfractionated heparin. 
heparin sodium IPRS, calibrated in International Units using 
by comparison with the International Standard using the 
2 assays.given below, is used as the reference preparation.
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The assay of anti-factor Xa activity is carried out to determine 
the ratio ofthe anti-factor Xa activity to anti-factor Ila activity;

For anti-IIa and anti-Xa assays, carry out the assay by 
determining the absorbance (end-point method) or the change 
of absorbance per minute (kinetic method).

Anti-Factor Ila Activity

Reference and test solution. Prepare 4 independent series of 
4 dilutions each of the substance under examination arid Of 
heparin sodium IPRS in tris (hydroxylmethyl) aminomethane- 
EDTA buffer solution pH 8.4', a concentration range within 
0.005 IU and 0.03 IU per ml is suitable. The dilutions chosen 
must give a liner response when results are plotted, as 
absorbance against log concentration.

Label 16 tubes for the dilutions of the substance under 
examination and 16 tubes for the dilutions of the reference 
preparation: Tb T2, T3, T4 for each of the 4 series of dilutions 
of the substance to be examined and Sb S2, S3, S4 for each of 
the 4 series of dilutions of the reference preparation. To each 
of the 32 tubes add 100 pl , of antithrombin III solution and 
50 pl of the appropriate dilution of the substance under 
examination or the reference preparation. After each addition; 
mix but do not allow bubbles to form. Treating the tubes in 2 
subsequent series in the order Sb S2, S3, S4, Tb T2, T3, T4, Tb 
T2, T3, T4, Sb S2, S3,'S4, allow to equilibrate at 37° (water-bath 
or heating block) for at least 1 minute and add to each tube 
25 pl of human thrombinsolution. Incubate for exactly 1 minute 
and add 50 pl of a chromogenic substrate specific to factor Ila 
at a concentration suitable for the assay (for example, D- 
phenylalariyl-L-pipecolyl-L-arginine-4-nitrdahili'de 
dihydrochloride dissolved in water to give a 
1.25 mM solution).

For the kinetic method, transfer the mixtures to semi-micro 
cuvettes and measure the change in absorbance per minute 
(2.4.7) at 405 mousing a suitable reading device.

For the end-point method, stop the reaction after exactly 
4 minutes by adding 50 pl of a 20 per cent v/v solution 
of glacial acetic acid. Assess whether exactly 4 minutes of 
incubation with the chromogenic substrate yields the optihial 
absorbance reading arid, if necessary, adjust the iricubatiori 
time to give the best dose-response curve. Theri, transfer the 
mixtures to semi-micro cuvettes and measure the absorbance 
(2.4.7) at 405 nm using a suitable reading device. -

Determine the blank amidolytic activity at the beginning and 
at the end of the procedure in a similar manner, 
using. tris(hydroxymethyl)aminomethane-EDTA buffer 
solution pH8.4instead of the reference and test solutions; 
the 2 blank values do not differ significantly. . .

Calculate the regression of the absorbance ori log 
concentrations of the solutions of the substance under 
examination and of heparin sodium IPRS and calculate the 
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potency of the substance under examination in International 
Units per ml using the usual statistical methods for parallel 
line assays (5 ;7).

Anti-Factor Xa Activity

Reference and test solution. Prepare 4 independent series of 4 
dilutions each of the substance under examination and 
of heparin sodium IPRS in tris (hydroxymethyl) amino- 
methane-EDTA buffer solution pH 8.4', a concentration range 
must be within 0.03 IU and 0.375 IU per ml is suitable. The 
dilutions chosen must give a linear response when results are 
plotted as absorbance against log concentration.
Label 16 tubes for the dilutions of the substance under 
examination and 16 tubes for the dilutions of the reference 
preparation: TbT2, T3, T4 for each ofthe 4 series of dilutions 
of the substance under.examination and Sb S2, S3, S4 for each 
of the 4 series of dilutions of the reference preparation. To 
each ofthe 32 tubes add 50 pl of antithrombin III solution and 
50 pl of the appropriate dilution of the substance under 
examination or the reference preparation. After each addition, 
mix but do not allow bubbles to form. Treating the tubes in 
2 subsequent series in the order Sb S2, S3, S4,TbT2, T3,T4,T|, 
T2, T3, T4, Si3 S2, S3, S4, allow to equilibrate at 37° (water-bath 
or heating block) for 1 minute and add to each tube 100 pl 
of bovine factor Xa solution. Incubate for exactly 2 minutes 
and add 100 pl of a chromogenic substrate specific to factor 
Xa at a concentration suitable for the assay (for Example, N-a- 
benzyloxy  carbonyl-D-arginyl-L-gly cyl-L-arginine-4- 
nitroanilide-di-hydrochloride dissolved in water to give a 
1 mM solution).
For the kinetic method, transfer the rnixtures to semi-micro 
cuvettes and measure, the change in absorbance per minute 
(2.4.7) at 405 nm using a suitable reading device.
For the end-point method, stop the reaction after exactly 
4 minutes by adding 50 pl of a 20 per cent v/v solution 
of glacial acetic acid. Assess whether exactly 4 minute of 
incubation with the chromogenic substrate yields the optimal 
absorbance reading and, if necessary, adjust the incubation 
time to give the best dose-response curve. Then, transfer the 
mixtures to semi-micro cuvettes and measure the absorbance 
(2.4.7) at 405 nm using a suitable reading device.
Determine the blank amidolytic activity at the beginning and 
at the end of the procedure in a similar manner, 
using tris (hydroxymethyl) aminomethane-EDTA buffer 
solution pH 8.4 instead of the reference and test solutions, 
the 2 blank values do not differ significantly.
Calculate the regression of the absorbance on log 
concentrations of the' solutions of the substance under 
examination and of heparin sodium IPRS and calculate the 
potency of the substance under examination in Internationa 
Units per ml using the usual statistical methods forparallel- 

line assays (5.7).
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garage. Store at a temperature not exceeding 30°.

Labelling. The label states to indicate the volume of the total 
contents and the potency in terms of Heparin Units per ml, 
except that single-dose containers may be labeled additionally 

indicate the single unit-dose volume and the total number 
Heparin Units. Where it is labeled with total content, the 

label states also that the entire contents are to be used or, if 
not, any remaining portion is to be discarded. Label it to 
indicate also the tissue and the animal species from which it is 
derived.

Histamine Phosphate
Histamine Acid Phosphate

HN <> T ■ 2H3PO4, H2O

CsH,N3,2H3PO4,H2O Mol. Wt. 325.2

Histamine Phosphate is 2-(l#-imidazol-4-yl)ethylamine 
diphosphate monohydrate.

Histamine Phosphate contains not less than 98.0 per cent and 
not more than 101.0 per cent of C\H9N3,21 LP().;, calculated on 
the anhydrous basis.

Category. Diagnostic aid (gastric secretion indicator).

Description. Colourless, long prismatic crystals.

Identification
Test A may be omitted iftests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with histamine 
phosphate IPRS or with the reference spectrum of histamine 
phosphate.

B. In the test for Histidine, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in,the chromatogram obtained with reference solution (a). 

C. Dissolve. 0.1 g in 7 ml of water and add 3 ml of sodium 
hydroxide solution. Dissolve 50 mg of sulphanilic acid in 
10 ml of water containing 0.1 ml of hydrochloric acid and 
0.1 ml of a 10 per cent w/v solution of sodium nitrite. On 
mixing the two solutions a deep red colour is produced.

P: It gives reaction (A) of phosphates (2.3.1).

Tests
Appearance of solution. Solution Ais clear (2.4.1), and not 
ntore intensely coloured than reference solution BYS7 (2.4.1). 
PH (2.4.24). 3.7 to 3.9. determined in a 5.0 per cent w/y solution 
*h carbon dioxide-free water (solution A). . ;

Histidine. Determine .by.thin-layer chromatography (2.4.17), 
coating the plate with silica gel G.

Mobile phase. A mixture of 75 volumes of acetonitrile, 20 
volumes of wafer and 5 volumes of strong ammonia solution. 
Test solution (a). Dissolve 0.5 g of the substance under 
examination in 10 ml of water.

Test solution (b): Dilute 5.0 ml of test solution to 25.0 ml with 
water.

Reference solution (a). A 1.0 per cent w/v solution of 
histamine phosphate IPRS.

Reference solution (b). A solution containing 0.05 per cent 
w/v of DL-histidine monohydrochloride.

Reference solution (c). A mixture of equal volumes of test 
solution (a) and reference solution (b).

Apply to the plate 1 pl of each solution. After development, 
dry the plate in a current of air and repeat the development in 
the same direction. Dry the plate in a current of air, spray with 
ninhydrin solution and heat at 110° for 10 minutes. Any spot 
corresponding to histidine monohydrochloride in the 
chromatogram obtained with test solution (a)'is-not more 
intense than the spot in the’chromatogram obtained^ with 
reference solution (b). The test is not valid unless the 
chromatogram obtained with reference solution (c) shows iwo 
clearly separated spots.
Sulphates (2.3.17). 3 ml of solution A diluted to 15 ml with 
water complies with the limit test for sulphates (0.1 per cent).

Water (2.3,43). 5.0 to 6.2 per cent, determined on0.3 g.

Assay. Weigh 0.14 g, dissolve in 5 ml of anhydrous formic 
acid and add 20 ml of anhydrous glacial acetic-acid. Titrate 
with O.l M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration. . ;

1 ml of 0.1 Mperchloric acid is equivalent to 0.01536 g of 
CTLN^HsPCh.

Storage. Store protected from light.

Histamine Phosphate Injection
Histamine Acid Phosphate Injection
Histamine Phosphate Injection is a sterile solution of Histamine 
Phosphate in Water for Injections.
Histamine Phosphate Injection contains not less than 90.0 per 
cent and not more than 110.0 per cent ofthe stated amount of 
histamine phosphate, C5H9N3,2H3PO4,H3O.

Usual strength. 1 mg per ml.

Identification
A. Evaporate a volume ofthe injection containing about 2 mg 
of Histamine Phosphate on a'water bath to dryness, dissolve 
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the residue in 0.5 ml of water, and add 0.5 ml of sodium 
hydroxide. Add 2 drops of a 10 per cent w/v solution of sodium 
nitrite and 1 ml of a solution prepared by mixing 50 mg of 
sulphanilic acid with 10 ml of water containing 2 drops of 
hydrochloric acid, an orange-red colour is produced.

B. To 1 ml of the injection containing not less than 1 mg of 
Histamine Phosphate (concentrate a larger volume by 
evaporation, if necessary), add ammonium molybdate solution 
dropwise; a yellow precipitate, which is soluble in ammonia, 
is formed.

Tests
pH(2.4.24).3.0to6.0.

Bacterial endotoxins (2.2.3). Not more than 125.0 Endotoxin 
Units per mg of histamine phosphate.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Measure a volume of the injection containing about 
10 mg of Histamine Phosphate, transfer to a tared 25 ml 
centrifuge tube containing a thin glass rod slightly curved at 
the end, add 0.5 ml of nitranilic acid solution with continuous 
stirring and allow to stand for 15 minutes. Add 10 ml of ethanol 
(95 per cent), mix and keep at 0° for 3 hours. Centrifuge for 
1 minute, dislodge any particles at the surface and again 
centrifuge for 1 minute. Decant the supernatant liquid and stir 
the precipitate with 5 ml of ice-cold ethanol (95 per cent). 
Centrifuge for 2 minutes, decant and repeat the washing with 
two further quantities, each of 5 ml, of ice-cold ethanol 
(95 per cent) and finally with 5 ml of ether. Smear the residue 
over the inside of the tube by means of the glass rod and dry 
to constant weight at 130°.

1 g of the residue is equivalent to 0.9529 g of C5H9N3,2H3 PO4,H2O.

Storage. Store protected from light.

Homatropine Hydrobromide

C16H21UO;,nBr Mol. Wt 356.3

Homatropine Hydrobromide is (1 R,3r,5S)-3-(RS)~ 
mandeloyloxytropane hydrobromide.

Homatropine Hydrobromide contains not less than 99 q per 
cent and not more than 101.0 per cent of C$H2lNO3 HBr 
calculated on. the dried basis. ’

Category. Anticholinergic.

Description: Colourless crystals or a white, crystalline powder

Identification

Test A may be omitted if tests B, C and £) are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2,4 
Compare the spectrum with that obtained with homatropine 
hydrobromide IPRS or with the reference spectrum of 
homatropine hydrobromide.

B. Dissolve 50 mg in 1 ml of water and add 2 ml of 2 M acetic 
acid. Heat, add 4 ml of picric acid solution and allow to coo] 
shaking occasionally. The crystals, after washing with two 
quantities, each of 3 ml, of iced water and drying at 105° melt 
at 1.82° to 186° (2.4.21).

C. Dissolve about 10 mg in 1 ml of water, add a slight excess 
of 10 Mammonia and shake with 5 ml of chloroform. Evaporate 
the chloroform layer to dryness on a water-bath and add 
1.5 ml of a 2 per cent w/v solution of mercuric chloride in 
ethanol (60 per cent)', a yellow colour develops which 
becomes red on warming.

D. It gives reaction (A) of bromides (2.3.1).

Tests
Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more intensely 
coloured than reference solution BS8 (2.4.1).
pH (2.4.24). 5.0 to 6.5; determined in a 5.0 per cent w/v solution.
Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase.
Reference solution (a). Dilute 5.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
50.0 ml with the mobile phase.
Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 25.0 ml with the mobile phase.
Reference solution (c). A 0.01 per cent w/v solution of hyoscine 
hydrobromide IPRS in the mobile phase. To 10.0 ml ofthe 
solution, add 0.5 ml of the test solution and dilute to 100.0 ml 

with the mobile phase.

Chromatographic system ... .,
- a stainless steel column 10 cm x 4.6 mm, packed wit 

octadecylsilane bonded to porous silica (3 pm), 
- column temperature: 40°,
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_ mobile phase: a mixture of 33 volumes of methanol and 
67 volumes of a solution prepared by dissolving 6.8 g of 
potassium dihydrogen phosphate and 7.0 g of sodium 
heptanesulphonate monohydrate in 1000 ml of water, 
adjusted to pH 2.7 with 33 per cent w/v solution of 
orthophosphoric acid,

_ flow rate: 1.5 ml per minute,
- spectrophotometer set at 210 nm, 
- injection volume: 10 pl.

Mame Relative
___________________________________retention time

Homatropine impurity C1 0.2
Homatropine impurity A2 0.9
Homatropine (Retention time: about 6.8 minutes) 1.0 
Homatropine impurity B3 1.1
Homatropine impurity D4______________ '_______ 1.9______
!mandelic acid, 
:dehydrohomatropine, 
^hyoscine, 
'atropine.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to homatropine and 
homatropine impurity B is not less than 1.5 and the tailing 
factor for principal peak is not more than 2.5.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
ofpeak corresponding to homatropine impurity Ais not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). The area of 
anypeak corresponding to homatropine impurities B, C and D 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent). The area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent). The sum of areas of 
all the secondary peaks is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less

0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent) and the 
peak due to the bromide ion which appears close to the peak 
due to the solvent.
Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on0.5g.

on drying (2.4.19). Not more than 0.5 per cent, determined 
°n 1.0 g by diying in an oven at 105°?
Assay. Dissolve 0.3 g in 20 ml of anhydrous glacial acetic 
acid and add 7 ml of mercuric acetate solution. Titrate with

Af perchloric acid, determining the end-point 
Potentiometrically (2.4.25).’ Carry but a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03563 g of 
C16H21NO3,HBr.

Storage. Store protected from light.

Homatropine Eye Drops
Homatropine Hydrobromide Eye Drops

Homatropine Eye Drops are a sterile solution of Homatropine 
Hydrobromide in Purified Water.

Homatropine Eye Drops contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
homatropine hydrobromide, C16H2iNO3,HBr.

Usual strength. 2 per cent w/v.

Identification
A. To a volume containing 60 mg of Homatropine 
Hydrobromide add 3 ml of dilute ammonia solution, extract 
with 15 ml of chloroform, dry the chloroform extract over 
anhydrous sodium sulphate, filter and evaporate the filtrate 
to dryness. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).. 
Compare the spectrum with that obtained with homatropine 
hydrobromide IPRS treated in the same manner or with the 
reference spectrum of homatropine.

B. To the residue obtained in test A, add 1.5 ml of a 2 per cent 
w/v solution of mercuric chloride in ethanol (60.per cent); a 
yellow colour is produced which becomes red on gentle 
warming (distinction from most other alkaloids except atropine 
and hyoscyamine).

Tests
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 134 volumes of ethyl acetate, 33 
volumes of anhydrous formic acid and 33 volumes of water. 

Test solution. Use the eye drops, diluted if necessary with 
water to contain 1 per cent w/v of Homatropine Hydrobromide. 

Reference solution. Dilute 1.0 ml of the test solution to 
200.0 ml with water.

Apply to the plate 40 pl of each solution. After development, 
dry the plate at 105° until the odour ofthe solvent is no longer 
detectable, allow to cool and spray with dilute potassium 
iodobismuthate solution until spots appear. Any secondary 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
with the reference solution. After development, dry at 105° 
until the odour of solvent is no longer detectable, allow to 
cool and spray with dilute potassium iodobismuthate solution 
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until spots appear. Any secondary spot, in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution. 

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by gas chromatography (2.4.13).

Test solution (a). Add 1 ml of a 2 per cent w/v solution of 
atropine sulphate IPRS (internal standard) in methanol 
(solution A) and 1 ml of dilute ammonia solution to a volume 
of the eye drops containing about 20 mg of Homatropine 
Hydrobromide, diluted if necessary to 5.0 ml with -water.. Extract 
with two quantities, each of 5 ml, of chloroform, shake the 
combined extracts with 1 g of anhydrous sodium sulphate, 
filter and evaporate the filtrate to dryness. Dissolve the residue 
in 10.0 ml of dichloromethane. To 1.0 ml of the solution add 
0.2 ml of a mixture of 4 volumes of N,O-/;/.s' (trimethylsityfy 
acetamide and 1 volume of trimethyl- chlorosilane, mix and 
allow to stand for 30 minutes.

Test solution (b). Prepare in the same manner as test solution 
(a) but omitting the addition of solution A.

Reference solution. Add 1 ml of solution A and 1 ml of dilute 
ammonia solution to 5 .0 ml of a 0.4 per. cent w/v solution of 
homatropine hydrobromideIPRS and complete the procedure 
described under test solution (a) beginning at the words 
“Extract with two quantities, each of 5 ml, of chloroform....".

Chromatographic system
- a glass column 1.5 mx 4 mm, packed with acid-washed, 

siianised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent W/w of phenyl methyl silicone fluid 
(50 per cent phenyl) (Such as OV-17), 
temperature: . -
column. 220°, 
inlet port and detector. 280°,

- flow rate: 30 ml per minute, using nitrogen as the carrier 
• gas. ••

Calculate the content of C16H2iNO3,HBr in the eye drops:

Homatropine Methylbromide

Homatropine Methylbromide is (l^?,3r,5S)-3-[[(2J?S)-2 
■hydroxy-2-phenyla:cetyl]o-?cy]-8,8>d^inethyD8, 
azoniabicyclo[3.2.1J octane bromide.

Homatropine Methylbromide contains not less than 98.5 per 
cent and not more than 101.0 per cent of C17H34BrNO- 
calculated on the dried basis.

Category. Anticholinergic

Description. A white or almost white, crystalline powder or 
colourless crystals.

Identification

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with homatropine 
methylbromide IPRS or with the reference spectrum of 
homatropine methylbromide.

B. Dissolve 50 mg in 1 ml of water and add 2 ml of dilute acetic 
acid. Heat and add 4 ml of picric acid solution, allow to cool, 
shaking occasionally. Wash the crystals, with two quantities, 
each of 3 ml of iced water and dried at 105°. The residue melts 
between 132° to 138° (2.4.21).

C. It gives reaction (A) of bromides (2.3.1).

Tests
Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water (solution A) is clear (2.4.1) and colourless 
(2.4.1).

pH (2.4.24). 4.5 to 6.5, determined in solution A.

Related substances. Determine by liquid chromatography 
(2-4.14),' ' . .' .

Solvent mixture. 18 volumes of acetonitrile and 82 volumes 
of mobile phase A.
Test solution. Dissolve 50 mg of the substance under 
examination in 25.0 ini of the solvent mixture.
Reference solution (a). Dilute 5.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 5.0 ml ofthe solution 
to 50.0 ml with the solvent mixture,...
Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 25.0 ml with the solvent mixture.
Reference solution (c).. Dissolve 5.0 mg of homatropine 
hydrobromide IPRS in the solvent mixture and dilute to 
5.0.0 ml with the solvent mixture. To 10.0 ml ofthe solution, add 
0.5 ml of the test solution and dilute to 100.0 ml with the solvent 
mixture. . ...... .... •?.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
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_ column temperature: 25°,
- mobile phase: A. dissolve 3.4 g of potassium 

dihydrogen phosphate and 5' g of sodium 
heptanesulphonate monohydrate in 1000 ml of water, 
and adjusted to pH 3.0 with a 33 per cent w/v solution bf 
orthophosphoric acid,

B. a mixture of 40 volumes of mobile 
phase A and 60 volumes of acetonitrile,

. - a gradient programme using the conditions given below, 
- flow rate: 1.4 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Time , Mobile phase A Mobile phase B
(in min) . (per cent v/v) (per cent v/v)

0 70 30
2 70 30

15 30 70
20 70 30
25 70 30

Inject reference solution (c). The test is not valid unless 
resolution between the peaks due to homatropine 
methylbromide and homatropine impurity B is not less than 
2.5 and tailing factor for the peak due to homatropine 
methylbromide is not more than 2.5. The relative retention 
time with respect to homatropine methylbromide for (2RS)-2- 
hydroxy-2-phenylacetic acid (mandelic acid) (homatropine 
impurity C) is about 0.7, for (1 R,3s, 5s)-3-[[(27?S)-2-hydroxy-2- 
phenylacetyl]oxy] - 8,8-dimethyl-8-azoniabicyclo [3.2.1J oct-6- 
ene(methyldehydro-homatropine) (homatropine impurity A) 
is about 0.9, for homatropine (homatropine impurity B) is about 
E2, for (17?,27?,4S',55,7jj-7-[[(2S')-3rhydroxy-2-phenyl 
propanoyl] oxy-9,9-dimethyl-3-oxa-9-azoniatricyclo nonane 
(methylhypscine) (homatropine impurity D) is about 1.3, for 
methylatropine (homatropine, impurity E) is about 1.4 and. for 
methyl (27?5)T2-hydroxy-2-phenylacetate(me.thyl mandelate) 
(homatropine impurity F) is about 1.7.

Inject reference solution (a), (b) and the test solution, In the 
chromatogram obtained with the test solution the area of 
secondary peak corresponding to homatropine impurities A 
and B; for each impurity is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0,5 per cent), The area of the secondary peaks 
corresponding to homatropine impurities C, D, E andF; for 
each impuritiesis not more than the area ofthe principal peak 
in the chromatogram obtained with reference solution (b) 
(0; 1 per cent). The area of any other secondary peak is hot 
niore than the area of the principal p.ealc in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
the areas of all secondary peaks is not more, than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution, (a) (1.0 per cent). Ignore .the peak due to. the, 

HOMATROPINE methylbromide tablets

bromide ion which appears close to the principle peak due the 
solvent. Ignore any peak with an area less than 0.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0,05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4,19). Not more than0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.3 g and dissolve in 10 ml of water. Titrate with 
0.1 M silver nitrate, determining the end-point 
potentiometrically (2.4.25), using a silver indicator electrode 
and a silver- silver chloride reference electrode.

1 ml of 0.1 M silver nitrate is equivalent to 0.03703 g of 
C17H24BrNO3.

Storage. Store protected from light:

Homatropine Methylbromide Tablets
Homatropine Methylbromide Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of homatropine methylbromide, C^H^BrNOs.

Usualstrength. 15 mg.

Identification
Shake a quantity of powdered tablets containing about 10 mg 
of Homatropine Methylbromide, with 15 ml of a mixture of 
equal volumes of methanol and water for 10 minutes, and 
filter. Evaporate the filtrate on a steam bath to dryness, and 
dry at 105° for 1 hour. The residue of homatropine methyl? 
bromide so obtained meltsbetween 190° and 198° (24.21). ;

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter. Measure the absorbance (2.4.7) ofthe filtrate/ 
suitably diluted if necessary with dissolution medium at 
258 nm. Calculate the content of homatropine methylbromide, 
C^H^BrNCL in the medium from the absorbance obtained from 
a solution of known concentration of homatropine 
methylbromide IPRS.

Q. Not less than 75 per cent of the stated amount of 
Cl7H24BrN()3 '

Uniformity of content.

Test solution. Disperse 1 tablet in water to obtain a solution 
of 0.01 per cent w/y of Homatropine Methylbromide.
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Reference solution. A 0.01 per cent w/v solution of 
homatropine methylbromide IPRS in water.

Transfer 2.0 ml each of the test solution and the reference 
solution to separate glass-stoppered 50-ml flasks. To each 
flask, add 0.1 ml of 10 per cent w/v solution of sodium 
hydroxide solution and heat on a water-bath at 80° for 15 
minutes, cool. Add 2.0 ml of 0.2 M ceric ammonium sulphate 
in 1 M sulphuric acid, and mix. To each flask, add 20 ml of 
n-hexane and shake for 15 minutes and measure the absorbance 
at 242 nm (2.4.7).

Other tests. Comply with the tests stated under Tablets.

Assay

Test solution. Weigh and powder 20 tablets. Shake a quantity 
of powder containing about 12.5 mg of Homatropine 
Methylbromide with 10 ml of water for 30 minutes. Filter under 
reduced pressure through a sintered-glass crucible into a test 
tube placed in the suction flask under the filtering funnel, and 
wash under suction with several small portions of water. 
Transfer the contents of the test tube to a 25-ml volumetric 
flask and dilute with water.

Reference solution. A 0.05 per cent w/v solution of 
homatropine methylbromide IPRS in water.

Transfer 10.0 ml each ofthe test solution and the reference 
solution to separate test tubes, to each add 1 ml of 2.5 M 
sulphuric acid and 2 ml of ammonium reineckate, shake and 
allow to stand for 1 hour. Filter through a sintered-glass 
crucible with suction, using portions ofthe filtrate to transfer 
the precipitate completely to the filter, and wash it with three 
2-ml portions of ice-cold water. Completely dissolve the 
precipitate by pouring over it 1-ml portions of acetone with 
the application of suction and dilute to 10 ml with acetone and 
measure the absorbance at 525 nm (2.4.7).

Calculate the content of CjdUBrNO, in the tablets.

Storage. Store protected from light.

Hyaluronidase
Hyaluronidase is a material containing enzymes, which 
depolymerise the mucopolysaccharide, hyaluronic acid. It may 
be prepared from the. testes and semen of mammals and purified 
by fractional precipitation so as to remove inert material and 
to which hydrolysed, gelatin or a suitable non-protein 
stabilising agent may be added. The product is freeze-dried in 
single dose containers, which are sealed so as to exclude 
micro-organisms.

Hyaluronidase contains not less than 300 Units per mg, 
calculated on the dried basis. It may contain a suitable stabilizer.

IP 2022

Category. Depolymerising enzyme used as spreading factor 

Description. Awhite or yellowish-white, fluffy powder.

Identification

A. A solution containing the equivalent of 100 Units in 1 ml of 
saline solution depolymerises an equal volume of a 1 percent 
w/v solution of sodium hyaluronate at 20° in 1 minute as 
shown by a pronounced decrease in viscosity. This action is 
destroyed by heating the initial solution at 100° for 30 minutes

B. A solution containing the equivalent of 1 Unit in 0.2 ml of 
saline solution when injected intracutaneously into 
experimental animals together with a suitable indicator shows 
a spreading activity when compared with a control solution.

Tests

Appearance of solution. A1.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more than faintly 
yellow.

pH (2.4.24). 4.5 to 7.5, determined in a 0.3 per cent w/v solution 
in carbon dioxide-free water.

Light absorption. Dissolve a quantity containing 1500 Units 
in sufficient carbon dioxide-free water to produce 5.0 ml and 
measure the absorbance of the resulting solution at about 
260 nm and 280 nm; absorbance at about 260 nm, not more 
than 0.42 and at about 280 nm, not more than 0.60 (2.4.7).

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 0.5 g by drying in vacuum at 60° for 2 hours.

Bacterial endotoxins (2.2.3), Not more than 0.2 Endotoxin Unit 
per unit of hyaluronidase.

Sterility (2.2,11). Complies with the test for sterility.

Assay. The potency of hyaluronidase is determined by 
comparing its effects against those of the Standard 
Preparation.

Diluent for hyaluronidase solution. Mix 100 ml ofphosphate 
buffer solution pH 6.4 with 100 ml of water. Dissolve 0.14 g of 
hydrolysed gelatin in the solution at 37°, used within 2 hours.

Standard Preparation

The Standard Preparation is the 1 st International Standard for 
Hyaluronidase, bovine, established in 1955, consisting of dried 
bovine testicular hyaluronidase diluted with lactose (supplied 
in ampoules containing 10 tablets of 20 mg each; each tablet 
contains approximately 200 Units).

fest solution. Dissolve a suitable quantity of the preparation 
finder examination by adding cold diluent for hyaluronidase 
solutidns. Dilute the solution with cold diluent for 
hyaluronidase solutions so that the absorbances of the 
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dilutions being assayed will fall on the upper linear part ofthe 
reference curve prepared as follows.

po each of 12 test-tubes (100 mm x 16 mm) add 0.50 ml of 
hyaluronate solution and, respectively and in duplicate, 0.5, 
0.4, 0.3, 0.2, 0.1 and 0.0 ml of diluent for hyaluronidase 
solutions. If quantities of the solution of the standard solution 
other than those indicated below are used, change the 
quantities of diluent for hyaluronidase solutions accordingly. 
At intervals of30 seconds add to the tubes 0.0,0.1,0.2,0.3,0.4 
and 0.5 ml of the solution ofthe standard solution, respectively 
and in duplicate, making the final volume in each tube 1.0 ml, 
mixing the contents by shaking gently and placing each tube 
in a water-bath maintained at 37.0° ± 0.2°. After exactly 
30 minutes, remove each tube in order from the water-bath at 
intervals of 30 seconds and immediately add 4.0 ml of serum 
solution. Shake and allow to stand at room temperature for 30 
minutes. Shake again and measure the absorbance at about 
640 nm (2.4.7). Repeat the operation using 0.50 ml dphosph a te- 
bujfered saline in place of the hyaluronate solution and make 
any necessary corrections. Prepare a reference curve by 
plotting the mean of the corrected absorbance for each level 
against the potency.

Standard solution. Dissolve one tablet of the Standard 
Preparation, weighed, in sufficient cold diluent for 
hyaluronidase solutions to give a solution of known 
concentration containing about 1.5 Units per ml. This solution 
should be prepared immediately before use.

To each of 6 test-tubes (100 mm x 16 .mm) add 0.5 ml of 
hyaluronate solution and sufficient diluent for hyaluronidase 
solutions so that the final volume in each tube after the addition 
ofthe solution ofthe preparation being examined is 1.0 ml. At 
intervals of 30 seconds add to each tube sufficient of the 
solution of the preparation being examined so that the tubes 
contain about 0.3, 0.5 and 0.7 Units, respectively and in 
duplicate, shaking each tube gently and continuing as 
described under test solution, beginning at the words “placing 
each tube in a water-bath...”

Storage. Store protected from moisture at a temperature not 
exceeding'15°.

Labelling. The label states (1) the total number of Units in the 
container; (2): the name of any added stabilising agent; 
(3) that the preparation is not intended for intravenous 
injection.

Hyaluronidase Injection
Hyaluronidase Injection is "a sterile material consisting of 
Hyaluronidase with or without excipients. It is filled in a scaled 
container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Hyaluronidase Injection contains not less than 90.0 per cent 
and not more than 115.0 per cent of the stated number of Units 
of hyaluronidase activity.

Usual strength. 1500 Units.

Description. A white or yellowish-white powder.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification

A. A solution containing the equivalent of 100 Units in 1 ml of 
saline solution depolymerises an equal volume of a 1 per cent 
w/v solution of sodium hyaluronate at 20° in 1 minute as 
shown by a pronounced decrease in viscosity. This action is 
destroyed by heating the initial solution at 100° for 30 minutes.

B. A solution containing the equivalent of 1 Unit in 0.2 ml of 
saline solution when injected intracutaneously into 
experimental animals together with a suitable indicator shows 
a spreading activity when compared with a control solution.

Tests

pH (2.4.24). 4.5 to 7.5, determined in a 0,3 per cent w/v solution 
in carbon dioxide-free water.

Appearance of solution. A1.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more than faintly 
yellow.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit 
per unit of hyaluronidase.

Assay. The potency of hyaluronidase is determined by 
comparing its effects against those of the Standard 
Preparation.

Diluent for hyaluronidase solution. Mix 100 ml ofphosphate 
buffer solution pH 6.4 with 100 ml of water. Dissolve 0.14 g of 
hydrolysed gelatin-in the solution at 37°, used within 2 hours.

Standard Preparation

The Standard Preparation is the 1 st International Standard for 
Hyaluronidase, bovine, established in 1955, consisting of dried 
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bovine testicular hyaluronidase diluted with lactose (supplied 
in ampoules containing 10. tablets of 2Q mg each; each tablet 
contains approximately 200 Units).

Test solution. Dissolve the contents of a container by adding 
cold diluent for hyaluronidase solutions. Dilute the solution 
with cold diluent for hyaluronidase solutions so that 
the absorbances of the dilutions being assayed will fall on 
the upper linear part of the reference curve prepared as 
follows.

To each of 12 test-tubes (100 mm x 16 mm) add 0.50 ml of 
hyaluronate solution and, respectively and in duplicate, 0.5, 
0.4, 0.3, 0.2, 0.1 and 0.0 ml of diluent for hyaluronidase 
solutions. If quantities ofthe solution ofthe standard solution 
other than those indicated below are used, change the 
quantities of diluent for hyaluronidase solutions accordingly. 
At intervals of 30 seconds add to the tubes 0.0,0.1,0.2,0.3,0,4 
and 0.5 ml of the solution ofthe standard solution, respectively 
and in duplicate, making the final volume in each tube 1.0 ml, 
mixing the contents by shaking gently and placing each tube 
in a water-bath maintained at 37.0° ± 0.2°. After exactly 
30 minutes, remove each tube in order from the water-bath at 
intervals of 30 seconds and immediately add 4.0 ml of serum 
solution. Shake and allow to stand at room temperature for 30 
minutes. Shake again and measure the absorbance at about 
640 nm (2.4.7). Repeat the operation using 0.50 ml of phosphate- 
buffered saline in place of the hyaluronate solution and make 
any necessary corrections. Prepare a reference curve by 
plotting the mean of the corrected absorbance for each level 
against the potency.

Standard solution. Dissolve one tablet of the Standard 
Preparation, accurately weighed, in sufficient cold diluentfor 
hyaluronidase solutions to give a solution of known 
concentration containing about 1.5 Units per ml. This solution 
should be prepared immediately before use.

To each of 6 test-tubes (100 mm x 16 mm) add 0.50 ml of 
hyaluronate solution and sufficient diluentfor hyaluronidase 
solutions so that the final volume in each tube after the addition 
ofthe solution of the preparation being examined is 1.0 ml. At 
intervals of 30 seconds add to each tube sufficient of the 
solution of the preparation being examined so that the tubes 
contain about 0.3, 0.5 and 0.7 Units, respectively and in 
duplicate, shaking each tube gently and continuing, as 
described under test solution, beginning at the words “placing 
each tube in a water-bath...”

Labelling. TheTabel states (1) the total number of Units 
contained in it; (2) the nature of any added stabilising agent; 
(3) that the injection should be used immediately after 
preparation; (4) that the preparation is not intended for 
intravenous injection.

IP 2022

Hydralazine Hydrochloride

H
N'NH2 ■ HCI

C8H8N4.HC1 Mol, Wt. 196.6

Hydralazine Hydrochloride is phthalaziiirl-yhhydrazine 
hydrochloride,

Hydralazine Hydrochloride contains not less 98.5 per cent 
and not more than 101.0 per cent of C8H8N4,HC1, calculated on 
the dried basis.

Category. Vasodilator; antihypertensive,

Description, A white or almost white, crystalline powder.

Identification
Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C and D may be omitted if tests A and E are carried 
out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydralazine 
hydrochloride IPRS or with the reference spectrum of 
hydralazine hydrochloride:

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution shows absorption maxima at about 
240 nm, 260 nm, 305 rim and 315 nm and their absorbances are 
about 0.55,0.55,0.27 and 0.22'respectively.

C. Dissolve 0.5 g in a mixture of 8 ml pf 2 Mhydrochloric acid 
and 100 ml of water. Add 2.0 ml pf sodium nitrite solution, 
allow to stand for 10 minutes and filter. The precipitate, after 
washing with water and drying at 1.05 , melts at 209° to 212° 
(2.4.21). "

9

D. To a solution of about 10 mg in 2 ml of water. add 2 ml of a 
2 per cent w/v solution of 2-nitrobenzaldehyde in ethanol 
(95 per cent); an orange precipitate is obtained.

E. A5.0 per cent w/v solution gives the.reactions of chlorides 
(2-3.1). .. - \ '

Tests

Appearance of solution. A 0.4 per cent w/v solution is clear 
(2.4.1), and not more intensely coloured than reference solution 
GYS4(2.4.1).

pH (2.4.24). 3.5 to 4.2, determined in a 2.0per cent w/v solution, 

Related; substances. Determine .by liquid chromatography 
(2.4.14).
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fest solution (af Dissolve 25 mg of the substance under 
examination in sufficient quantity ofthe mobile phase to make 
50ml.
fest solution (bf. Dilute 1.0 ml of test solution (a) to 100.0 ml 
^ith the mobile phase..
Reference solution (a). Dilute 5.0 ml of test solution (b) to 
25.0 iril with the mobile phase.
Reference solution (b). Dissolve 25 mg of phthalazine in 
sufficient quantity of the mobile phase to make 50 ml and 
dilute 4.0 ml ofthe solution to 100.0 ml with the mobile phase.

Reference solution (c). Mix 4.0 ml of test solution (a) and 
10.0 ml of reference solution (b) arid dilute to 100.0 ml with the 
niobite phase.
The solutions should be used within 8 hours of preparation.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

porous spherical particles of finely-divided silica gel 
chemically bonded to nitrile groups (10 pm),

- mobile phase: a mixture of 22 volumes of acetonitrile 
and 78 volumes of a solution containing 1.44 g of sodium 
dodecyl sulphate and 0.75 g of tetrabutylammonium 
bromide per litre adjusted to pH' 3.0 with 0.05 M 
'sulphuric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject test solution (b) and adjust the sensitivity ofthe detector 
so that the height of the principal peak in the chromatogram is 
not less than 70 per cent ofthe full scale of the recorder. When 
the chromatograms are recorded in the prescribed conditions^ 
the retention time of hydralazine is about 10 to 12 miniites. If 
necessary, adjust the concentration of acetonitrile in the mobile 
phase.

Inject test solution (a) and continue the chromatography for 3 
times the retention time of hydralazine. Inject reference solution 
(a). The area of any secondary peak in the chromatogram 
obtained with test solution (a) is not greater than the area of the 
peak in the chromatogram obtained with reference solution (a), 

The test is not valid unless (a) the chromatogram obtained 
with reference solution (c) shows two principal peaks and the 
resolution between the peaks is not less than 2.5 and (b) the 
principal peak in the chromatogram obtained with reference 
solution (a) has a signal-to-noise ratio of at least 3.

Hydrazine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of toluene and 
10 volumes of ethanol (95 per cent).

Test solution-. Dissolve 0;12 g of the-substance under 
examination in 4 ml of water and 4 ml of a 15 per cent w/v 

solution of salicylaldehyde in methanol and 0.2 ml of 
hydrochloric acid. Mix and let it stand at a temperature not 
exceeding 25° for 2 to 4 hours to allow complete sedimentation 
ofthe precipitate. Add 4 ml of toluene, shake vigorously and 
centrifuge. Transfer the supernatant liquid to a 100-ml 
separating funnel, separate the toluene layer and shake 
vigorously, each time for 3 minutes, with two quantities, each 
of 20 ml, of a 20 per cent w/v solution of sodium metabisulphite 
and with two quantities, each of 50 ml, of water. Separate the 
toluene layer and use it as the test solution.

Reference solution. Prepare at the same time and in the same 
manner as described for the test solution using 1 ml of a 
solution prepared by dissolving 12 mg of hydrazine sulphate 
in sufficient quantity of 2 Mhydrochloric acid to make 100 ml 
and diluting 1.0 ml of the solution to 100.0 ml with the same 
solvent and 3 ml of water.

Apply to the plate 20 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 365 nm. Any spot in the chromatogram 
obtained with the test solution showing a yellow fluorescence 
is hot more intense than the spot in the chromatogram obtained 
with the reference solution.

Heavy metals (2.3.13). Moisten the residue obtained in the 
test for Sulphated ash with 2 ml of hydrochloric acid, 
evaporate to dryness arid dissolve the residue in sufficient 
water to produce 20 ml. 12 ml ofthe resulting solution complied 
with the limit test for heavy metals, Method D (20 ppm). Use 
lead standard solution (2 ppm Pb) to prepare the standard

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 2.0 g.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.7 kPa.

Assay. Weigh 0.1 g and dissolve in a mixture of 25 ml of water 
and 35 ml of hydrochloric acid. Titrate with 0.05'Mpotassium 
iodate, determining the end-point potentiometrically (2.4.25) 
and using a calomel reference electrode and a platinum 
indicator electrode. ;

1 ml of 0.05 Mpotassium iodate is equivalent to 0.009832 g of 
QH8N4,HC1.

Storage. Store protected from light;

Hydralazine Irij ection
Hydralazine Hydrochloride Inj ection

Hydralazine Injection is a sterile material consisting of 
Hydralazine Hydrochloride with or without auxiliary 
substances; It is filled in a sealed container.
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The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use. For intravenous infusion, 
the injection should be diluted with an appropriate volume of 
a suitable diluent.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Hydralazine Injection contains not less than 98.0 per cent and 
not more than 114.0 per cent of the stated amount of 
hydralazine hydrochloride, CSHSN4,HC1.

Usual strength. 20 mg.

Description. A white or almost white powder; very 
hygroscopic.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydralazine 
hydrochloride IPRS or with the reference spectrum of 
hydralazine hydrochloride.

B. It give the,reactions of chlorides (2.3.1).

Tests

pH (2.4.24). 3.5 to 4.2, determined in a 2.0 per cent w/v solution.

Appearance of solution. A 2.0 per cent w/v solution is not 
more opalescent than opalescence standard OS2 (2.4.1), A 
2.0 per cent w/v solution iirO.OZ Mhydrochloric acid is not 
more intensely coloured than reference solution GYS6 (2.4.1).

Hydrazine. Determine by thin-layer chromatography (2.4.17); 
using a silica gel 60~precoated plate.

Mobile phase. The upper layer obtained by shaking together 
80 volumes of hexane, 20 volumes of strong ammonia solution 
and 20 volumes of ethyl acetate.

Test solution. Dissolve the contents of a container in sufficient 
0.1 M methanolic hydrochloric acid to produce a solution 
containing 0.5 per cent w/v of Hydralazine Hydrochloride. To 
2.0 ml add 1.0 ml of a 2 per cent w/v solution of salicylaldehyde 
in methanol and 0.1 ml'of hydrochloric acid, centrifuge and 
decant the supernatant liquid.

Reference solution. Prepare in the same manner, but using 
2.0 ml of a 0.00025 per cent w/v solution cAhydrazine sulphate

40 pl of each solution. After development 
and spray with dimethylamtnobenzaldehy^

in 0.1 M methanolic hydrochloric acid in place of 
solution of the substance under examination.

Apply to the plate 
dry the plate in air 
reagent. In the chromatogram obtained with the test solution 
any spot corresponding to hydrazine is not more intense than 
the spot in the chromatogram obtained with the reference 
solution.

Bacterial endotoxins (2.2.3). Not more than 1.45 Endotoxin 
Units per mg of hydralazine.

Assay. Mix the contents:of 10 containers. Dissolve 0.1 gof 
the mixed contents ofthe 10 containers in a mixture of25 mi 
of water and 35 ml of hydrochloric acid. Titrate with 
0.05 M potassium iodate, determining the end-point 
potentiometrically (2.4.25) and using a calomel reference 
electrode and a platinum indicator electrode.

1 ml of 0.05 Mpotassium iodate is equivalent to 0.009832 g of 
QHsN4,nCl.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Labelling. The label states that solutions containing glucose 
should not be used in the preparation of an intravenous 
infusion.

Hydrochloric Acid
Concentrated Hydrochloric Acid

HC1 ■ ... • Moi. Wl.36.5

Hydrochloric Acid contains not less than 35.0 per cent w/w 
and not more than 38.0 per cent w/w of HC1.

Category. Pharmaceutical aid (acidifying agent).

Description, A clear, colourless, filming liquid.

Identification

A. When added to potassium permanganate, chlorine is 
evolved. . . • ■ ■

B. It gives'the reactions of chlorides (2.3.1).

Tests
Arsenic (2.3.10). Mix 10 g with 40 ml of water and 1 ml of 
stannous chloride solution AsT, the resulting solution bomphes 
with the limit test for arsenic (1 ppm).

Heavy metals (2.3.13). Evaporate 3.5 ml to dryness on a water­
bath, add 2 ml of dilute acetic acid to the residue and add 
water to make 25 ml. The resulting solution complies with the 
limit test for heavy metals, Method A (5 ppm).
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gfOmide and iodide. Dilute 5 ml with 10 ml of water, add 1 ml of 
chloroform and, dropwise with constant shaking, chlorinated 
Hine solution-, the chloroform layer does not become brown 
or violet-

free chlorine. To 15 ml, add 100 ml of carbon dioxide-free 
water, 1 ml of a 10 per cent w/v solution of potassium iodide 
aI1d 0.5 ml of starch solution and allow to stand in the dark for 
2 jhinutes. Any blue colour produced disappears on the 
addition of 0.2 ml of 0.01 Msodium thiosulphate.

Sulphite. Dilute 1.0ml with 10ml of water and add 0.25 ml of 
barium chloride: solution and 1 ml of 0.01 M iodine; the 
colour of the iodine is not completely discharged.

Sulphates (2.3.17). Mix 6.5 ml with 10 mg of sodium 
bicarbonate, evaporate to dryness on a water-bath and 
dissolve the residue in 15 ml of distilled water. The resulting 
solution complies with the limit test for sulphates (20 ppm).

Residue on evaporation. Not more than 0.01 per cent, 
determined on 100 g by evporating to dryness on a water- 
bath and drying at 105°.

Assay. Weigh 2.0 g, add 30 ml of water, mix and titrate with 1M 
sodium hydroxide using methyl red solution as indicator.

I ml of 1 Msodium hydroxide is equivalent to 0.03646 g of 
HCL

Storage. Store in stoppered containers of glass ,or any other 
inert material at a temperature not exceeding 30°.

Dilute Hydrochloric Acid
Dilute Hydrochloric Acid is prepared by mixing 274 g of 
Hydrochloric Acid and 726 g of Purified Water.

Dilute Hydrochloric Acid contains not less than 9.5 per cent 
and not more than 10.5 per cent w/w of HC1.

Description; A clear, colourless liquid.

Identification
A. . When added to potassium, permanganate, chlorine is 
evolved.' ' '

B. It gives the reactions of chlorides (2.3.1).

Tests ...

Arsenic (2.3.10). Mix 20.0 g with 20 ml of water and 1 ml of 
stannous chloride AsT; the resulting solution complies with 
the limit test for arsenic (0.5 ppm). .

Heavy metals (2.3.13). Dissolve the residue obtained in the 
test for Residue on evaporation in 1 ml of 2 M hydrochloric 
acid, dilute to 25.0 ml with water; to 2.5 ml of the resulting 

solution add 2 ml of dilute acetie acidand add water to make 
25 ml. The resulting solution complies with the limit test for 
heavy metals, Method A (2 ppm).; . .

Free chlorine. To 60 ml add 50 ml of carbon dioxide-free 
water, 1 ml of a 10 per cent w/v solution of potassium iodide 
and 0.5 ml of starch solution and allow to stand in the dark for 
2 minutes. Any blue colour produced disappears on the 
addition of 0.2 ml of 0.01 Msodium thiosulphate.

Residue on evaporation. Not more than 0.01 per cent, 
determined on 100 g by evaporating to dryness on a water­
bath and dry at 105°.

Sulphates (2.3.17). Mix 26 ml with 10 mg of sodium 
bicarbonate, evaporate to dryness on a water-bath and 
dissolve the residue in 15 ml of distilled water. The resulting 
solution complies with the limit test for sulphates (5 ppm).

Assay. Weigh 6.0 g, add 30 ml ofwter, mix and titrate with1M 
sodium hydroxide using methyl red solution as indicator.

1 ml of 7 Msodium hydroxide, is equivalent to 0.03646 g of 
HC1.

Storage. Store in stoppered containers of glass or any other 
inert material at a temperature not exceeding 30°.

Hydrochlorothiazide

CrHsCn^CUSi Mol. Wt. 297.7

Hydrochlorothiazide is 6-chloro-3,4-dihydro-2//-l ,2. 
4-benzothiadiazine-7-sulphonamide 1,1-dioxide.

Hydrochlorothiazide contains not less than 98.0 per cent and 
not more than 102.0 per cent of C7H8C1N3O4S2, calculated on 
the dried basis.

Category. Diuretic.

Description. A white or almost white, crystalline powder.

Identification

Test A may be.omitted iftests B, C and D are carried out. Tests 
B and D may be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
hydrochlorothiazide IPRS or with the reference spectrum of 
hydrochlorothiazide.
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B. When examined in the range 230 rim to 300 nm (2.4.7),a 
0.001 per cent w/v solution in 0..01Msodium hydroxide shows 
an absorption maximum only at about 273 nm; absorbance at 
about 273 nm, 0.5 to 0,54. When examined in the range 300 nm 
to 360 nm, a 0.00.5 per cent w/v solution.in 0.01. M sodium 
hydroxide shows an absorption maximum at 323 nm; 
absorbance at about 323 nm, 0.45 to 0.48.

C. Determine by thin-layer chromatography (24.17), coating 
the plate with silica gel GF254.

Mobile phase. Ethyl acetate.

Test solution. Dissolve 0.5 g of the substance under 
examination in 100 ml of acetone.

Reference solution. A 0.5 per cent w/v solution .of 
hydrochlorothiazide IPRS in acetone.

Apply to the plate 4 pl of each solution. After development, 
dry the plate in a current of air and examine under ultraviolet 
light at 254 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

D. Heat gently about 1 mg with 2 ml of a freshly prepared 
0.05 per cent w/v solution of chromotropic acid sodium salt 
in a cooled mixture of 7 volumes of water and 13 volumes of 
sulphuric acid; a violet colour develops.

Tests

Acidity or alkalinity; Shake 0.5 g of the powdered substance 
under examination with:25 ml of vwter for 2 minutes and filter. 
To 10 ml of the filtrate add 0.2 ml of 0.01 Msodium hydroxide 
and 0.15 ml of methyl red solution. The solution is yellow and 
not more than 0.4 ml of 0.01 Mhydrochloric acid is required 
to change the colour of the solution to red.

Related substances. Determine by liquid chromatography 
(2.4.14).

Buffer solution. Dissolve 35.8'g of disodium hydrogen 
phosphate in 1000 ml of water, adjusted to pH 3.2 with dilute 
phosphoric acid. Dilute 100.0 ml of the solution to 2000.0 ml 
with water.

Solvent mixture (a). A mixture of equal volumes of acetonitrile 
and methanol.

Solvent mixture (b). Dilute 50.0 ml of solvent mixture (a) 
200.0 ml with buffer solution.

to

Test solution; Dissolve 30 rhg of the substance under 
exairiinatiori in 5 rnl of solvent mixture (a) with the aid df 
ultrasound and dilute, to 20.0 ml with buffer solution.

Reference solution (a). Dissolve 15 nig, each of, 
hydrdchldroth iazide IPRS arid hydrochlorothiazide Impurity 
A IPRS (chlorothiazide IPRS) in 25 ml of solvent mixture (a) 

IP 2022

and dilute to 100 ml with buffer solution. Dilute 5.0 ml of 
solution to 100; 0 nil with solvent riiixture (b).

Reference solution (b). Dilute 1.0 ml ofthe test solution to 
50.0 ml with solvent mixture (b). Dilute 5.0 ml ofthe solution to 
20.0 ml with solvent mixture (b).

Chromatographic system
- a stainless steel column 10. cm x 4,6 mm packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: A. to 940 ml of buffer solution, add 60.0 ml 

of meZ/zaHb/and \0.ffm\6ftetrahydrofurdn,
B. to a mixture of500 ml of methanol and 

500 nil of buffer solution, add 50.0 rnl of tetrahydrojuran 
- a, gradient programme using the conditions given below 
- flow rate: 0.8 ml per minute, 
- . spectrophotometer set at 224 nm,;
- injection volume: 10 p.1.

Time Mobile phase A Mobile phase B
(in min.) (per cent y/v) (per cent v/v)

0 100 Q

17 55 . 45.

30 ■ 55 . - 45

35 ■ 100 ■ 0

50 100 0

Inject reference solution (a). The test is riot valid unless the 
resolution between the peaks due tb: hydrochlorothiazide 
impurityAand hydrochlorothiazide is not less than 2.5.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent) arid the sum of areas of all the secondary peaks 
is not moire than twice the area: of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Chlorides (2.3.12). Dissolve 1.0 g in 25 ml of acetone and 
dilute to 30 ml with water.The resulting solution complies 
with the limit test for chlorides (250 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1..0 g by drying in an oven at ,105°.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances with the following 
modification. ........ .. .
Test solution (d). Dilute 1.0 ml of test solution to 20.0 ml with 
buffer solution.
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Reference so lution(c). Dissolve 30.0 mg of hydrochlorothiazide 
IPRS in 5 ml of a solvent mixture (a), using sonication if 
necessary, and dilute to. 20.0,ml with buffer solution.
1 ‘6 ml of the solution to 20.0 ml with buffer solution.

Chromatographic system
a stainless steel column 10 cm x 4.6 mm packed with 
octadecylsilane silica gel (3 |im), ■

■ ' - mobile phase: A. to 940ml oibuffer solution, add 60.0 ml 
of methanol and 10.0 ml of tetrahydrofuran and mix,

, B. to a, mixture of500 ml of methanol and
500 ml of'buffersolution, add 50.0 ml of tetrahydrofiiran 
and mix,

- a gradient programme using the conditions given below,
- flow rate: 1.6 ml per minute,
- spectrophotometer set at 224 nm,
- injection volume: 10 pl.

16-chloro-27Z-1,2,4-benzothiadiazine-7-sulfonamide I,1 -dioxide 
(chlorothiazide).

Time 
(in min.)

0 .
. . 4 .

10

11

Mobile phase A 
(per cent v/v)

• W
80

20
80'/

Mobile phase B 
(per cent v/v) .

..... 20 . .

•' 20

80

20

Name Relative 
retention time

Impurity A1 0.9

Hydrochlorothiazide (Retention time:
about 2.2 minutes) 1.0

Inject the reference solution (a). The test is not valid unless 
the resolution between the peaks due to impurity A and 
hydrochlorothiazide is not less than 2.

Inject the reference solution (c) and the test solution (a).

Calculate the content of C7HsC1N3O4S2.

Hydrochlorothiazide Tablets
Hydrochlorothiazide Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
hydrochlorothiazide, C7HgClN3O4S2. 7

Usual strengths. 25 mg; 50 mg.

Identification
determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254. ■ ’

Mobile phase. Ethyl acetate.

Test solution. Triturate a quantity of the powdered tablets 
containing 10 mg of Hydrochlorothiazide with 10 ml of acetone 
and filter.

Reference solution. A 0.1 per cent w/v solution of 
hydrochlorothiazide IPRS in acetone.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of air, examine under ultraviolet light 
at 254 nm and then spray with ethanolic sulphuric acid (20 
percent), heat at 105° for 30 minutesand immediately expose 
to nitrous fumes in a closed tank for 15 minutes (the nitrous 
fumes may be generated by adding 7 M sulphuric acid 
dropwise to a solution containing 10 per .cent w/v of sodium 
nitrite and 3 per cent w/v of potassium iodide). Place the 
plate in a current of warm.air for 15 minutes and spray with a 
0.5 per cent w/v solution of N-(l-naphthyl)ethylenediamine 
dihydrochloride in ethanol (95per cent).,Examine the plate 
again. By each method of visualisation the principal spot in 
the chromatogram obtained with the test solution corresponds 
to that in the chromatogram^ obtained with the reference 
solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium.,900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the solution and filter promptly 
through a membrane filter disc with an average pore, diameter 
not greater than 1.0 mm. Reject the first few ml of the filtrate 
and dilute a suitable volume of the filtrate with 0.1 If 
hydrochloric acid. Measure the absorbance of the resulting 
solution at the maximum at about 272 nm (2.4.7). Calculate the 
content of C7H8ClNiO4S2 taking 644 as the specific absorbance 
at272nm.

Q. Not less than 60 per cent of the stated amount of 
C7H8C1N3O4S2.

Related substances. Determine by liquid chromatography 
(2.4.14). . ■

Buffer solution. Dissolve 35.8 g of disodium hydrogen 
phosphate in 1000 ml of water, adjusted to pH 3.2 with dilute 
phosphoric acid. Dilute 100.0 ml of the solution to 2000.0 ml 
with water.

Solvent mixture. A mixture of equal volumes of acetonitrile 
and methanol.

Test solution.. Disperse a quantity of the powdered tablets 
containing 50 mg of Hydrochlorothiazide with 25 ml ofthe 
solvent mixture and dilute to 100.0 ml with buffer solution, 
filter through a glass fibre filter.
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Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with a mixture containing 1 volume pf methanol, 
1 volume of acetonitrile and 2 volumes of buffer solution.

Reference solution (b). Dissolve 15 mg, each ;of, 
hydrochlorothiazide IPRS and hydrochlorothiazide impurity 
A IPRS (chlorothiazide IPRS) in 25 ml of the solvent mixture 
and dilute to 100.0ml with buffer solution. Dilute 5.0 ml ofthe 
solutionto lOO.Omlwiththesolventmixture..
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 pm) (Such 
as Phenosphere ODS or Microsorb ODS),

- mobile phase: A. a mixture of 10 volumes of 
tetrahydrofuran, 60 volumes of methanol and 
940 volumes of buffer solution,

B: a mixture of 50 volumes of 
tetrahydrofur an, 500 volumes of methanol and 
500 volumes of buffer solution,

- a gradient programme using the conditions given below, 
- flow rate: 0.8 ml per minute,
- spectrophotometer set at 224 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
17 55 45
30 ' 55 J 45 '
35 100 0
50 100 0

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to chlorothiazide and 
hydrochlorothiazide is not less than 2.5..

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent). The sum of areas of all the secondary peaks is 
not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (2.5 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 percent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 30 mg of hydrochlorothiazide in 20 
ml ofthe mobile phase with the aid of ultrasound, add 20 ml of 
acetonitrile and further sonicate for 5 minutes, with 
intermittent shaking and dilute to 200.0 ml with the mobile 
phase, filter.

Reference solution (a). A 0:015-per ..cent, w/v solution of 
hydrochlorothiazide IPRS in the mobile phase.

Reference solution (b). A solution containing 0.015 percent 
w/v, each of, hydrochlorothiazide IPRS and chlorothiazide 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of'90 volumes of 0.1^1 

monobasic sodium phosphate and 10 volumes of 
acetonitrile, adjusted to pH 3.0 with orthophosphoric 
acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

The relative retention time for chlorothiazide with respect to 
hydrochlorothiazide is about 0;8.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to hydrochlorothiazide 
and chlorothiazide is not less than 2.0 in the chromatogram 
obtained with reference solution (b) and the relative standard 
deviation for replicate injections is not more than 1.5 percent 
in the chromatogram obtained with reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of C7H8CIN3O4S2 in the tablets.

Hydrocortisone
Cortisol

C21H30O5 '''' ■ Mol. Wt. 362.5

Hydrocortisone is 11 fl, 17a ,21-trihydroxypregn-4-ene-3, 
20-dione.

Hydrocortisone contains not less than 96.0 per cent and not 
more than 104.0 per cent ofC2iH30O5, calculated bn the dried 
basis.

Category. Adrenocortical steroid.
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pescription. A white to practically white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Test C 
}nay be omitted if tests A and B are carried out.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydrocortisone 
IPRS or with the reference spectrum of hydrocortisone.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase (a). A mixture of 77 volumes of 
dichloromethane, 15 volumes of ether, 8 volumes of methanol 
and 1.2 volumes of water.

Mobile phase (b). A mixture of 80 volumes of ether, 15 volumes 
of toluene and 5 volumes of 1-buianol saturated with water.

Solvent mixture. 90 volumes of chloroform and 10 volumes of 
methanol.

Test solution. Dissolve 0.25 g of the substance under 
examination in 100.0 ml with solvent mixture.

Reference solution. A 0.2'5 per cent w/v solution of 
hydrocortisone IPRS in the same solvent mixture.

Apply to the plate 2 pl of each solution. Develop the 
chromatograms successively with each mobile phase. After 
both developments, dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution. 
Spray the plate with ethanolic sulphuric acid (20 per cent), 
heat at 120° for 10 minutes or until spots appear and allow to 
cool. Examine the. chromatograms in daylight and under 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution is similar in 
colour in daylight, fluorescence under ultraviolet light at 365 
nm, position and size to the principal spot in the chromatogram 
obtained with the reference solution.

C. To 2 ml of a 0.1 per cent w/v solution in ethanol (95 per 
eent) add 2 ml of sulphuric acid', an intense yellow colour is 
produced with a green fluorescence, which is particularly 
intense under ultraviolet light at 365 nm. Add the solution to 
10 ml of waler and mix; the fluorescence under ultraviolet 
light at 365 nm does not disappear.

Tests
Specific optical rotation (2.4.22). +150° to +156°, determined 
in a ] .0 per cent w/v solution in dioxari. '

Light absorption (2.4.7). A 0.001 per cent w/v solution in 
ethanol (95 per cent) exhibits a maximum at about 240 nm; 
absorbance at about 240 nm, between 0.42 and 0.45. ?

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in sufficient tetrahydrofuran to produce 10 ml.

Reference solution (a). Dissolve 2 mg of hydrocortisone IPRS 
and 2 mg ofprednisolone IPRS in the mobile phase and dilute 
to 100.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml ofthe test solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated end-capped octadecylsilane bonded 
to porous silica (5 pm),

- mobile phase: a mixture of220 ml of tetrahydrofuran 
and 700 ml of water, allowed to equilibrate, diluted to 
1000 ml with water and mixed again,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Equilibrate the column with the mobile phase for about 
30 minutes.

Inject reference solution (a). The retention times are: 
prednisolone, about 14 minutes and hydrocortisone about 
15.5 minutes. The test is not valid unless the resolution between 
the peaks corresponding to prednisolone and hydrocortisone 
is at least 2.2. If necessary, adjust the concentration of 
tetrahydrofuran in the mobile phase.

-Inject reference solution (b) and the test solution. Run the 
chromatogram of the test solution for 4 times the retention 
time ofthe principal peak. In the chromatogram obtained with 
the test solution, the area of any peak other than the principal 
peak, is not greater than half the area of the principal peak in 
the chromatogram obtained with reference solution (b) (0.5 
per cent): the sum of the areas of all the peaks other than the 
principal peak is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.5 per cent). Ignore any peak with an area less than 0.05 
times that ofthe principal peak in the chromatogram obtained 
with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Weigh 0.1 g, dissolve in sufficient ethanol to produce 
100.0 ml. Dilute 2.0 ml ofthe solution to 100.0 ml with ethanol 
and mix. Measure the absorbance of the resulting solution 
(2.4.7) at the maximum at 241.5 nm. Calculate the content of 
C2iH30O5 taking 440 as the specific absorbance at 241.5 nm.

Storage. Store protected from light.
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Hydrocortisone Ointment
Hydrocortisone Ointment contains Hydrocortisone in a 
suitable base.

Hydrocortisone Ointment contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
hydrocortisone, C2!H/c,O5

Usual strengths. 0.5percentw/w; 1 per cent w/w;2.5 per cent 
w/w.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with octadecylsilane silica gel G.

For ointments containing more than 0.5 per cent w/w of 
Hydrocortisone-

Test solution. Disperse a quantity of ointment containing 
25 mg of Hydrocortisone in 5 ml of hot hexane, cool, extract 
with 10 ml of methanol (90 per cent) and filter.

Reference solution (a). A 0.25 per cent w/v solution of 
hydrocortisone IPRS in methanol.

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a).

For ointments containing 0.5 per cent w/w or less of 
Hydrocortisone-

Test solution. Disperse a quantity of ointment containing 
5 mg of Hydrocortisone in 50 ml of hot hexane, cool, extract 
with 10 ml of methanol (90 per cent) and filter.

Reference solution (a). A 0.05 per cent w/v solution' of 
hydrocortisone IPRS in methanol.

Reference solution (b). A mixture of equal volumes of the 
reference solution (a) and the test solution.

Mobile phase. A mixture of 1.2 volumes of water, 8 volumes of 
methanol, 15 volumes of ether and 'll volumes of 
dichloromethane. ' . -

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and spray with alkaline 
tetfazolium blue solution and examine in day light. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). If it does not, the principal spot in 
the chromatogram obtained with reference solution (b) appears 
as a single, compact spot.

B. In the Assay, the chromatogram obtained with the test 
solution (b) corresponds to that in the chromatogram obtained 

. with the reference solution.

Tests ■:
Other tests. Comply with the tests stated under Ointment.; •:

Assay. Determine by liquid chromatography (2.4.14).

For ointment containing more than 0.5 per cent w/>v oy 
Hydrocortisone—

Solution A. A 0.5 per cent w/v solution of betamethasone 
(internal standard) in methanol.

Test solution (a). Disperse a quantity of ointment containing 
25 mg of Hydrocortisone in 40 ml of a mixture of 3 volumes of 
methanol and 1 volume of a 15 per cent w/v solution of sodium 
chloride by shaking. Add 50 ml of hot hexane, shake and 
separate the lower layer. Repeat the extraction using a further 
two 10-ml quantities of the methanolic sodium chloride 
solution. To the combined extracts add 5 ml of solution A and 
dilute to 100.0 ml with water, filter through glass mimcrofibre 
filter paper.

Test solution (b). Disperse a quantity of ointment containing 
25 mg of Hydrocortisone in 100 ml of hot hexane, cool and 
extract with 20 ml of a solution prepared by mixing 3 volumes 
of methanol with 1 volume of a 15 per cent w/v solution of 
sodium chloride. Repeat the extraction using a further two 
10-ml quantities of the methanolic sodium chloride solution. 
To the combined extracts add 5 ml of methanol and dilute to 
100.0 ml with water, filter through glass microfibre filter paper.

Reference solution. Dissolve 25 mg. of hydrocortisone IPRS 
in 45 ml of methanol, add 5 ml of solution A and dilute to 
100.0 ml with water.

For ointments containing 0.5 per cent w/w or less of 
Hydrocortisone—

Solution. B.-A 0.11 per cent w/v solution of betamethasone 
(internal standard) in methanol.

Test solution (a). Disperse a quantity of the ointment 
containing 5 mg of Hydrocortisone in 40 ml of a mixture of 
3 volumes of methanol and T volume of a 15.0 per cent w/v 
solution of sodium chloride. Add 50 ml of hot hexane, shake 
and separate the lower layer. Repeat the extraction using a 
further two 10-ml quantities of the methanolic sodium chloride 
solution. To the combined extracts add 5 ml of solution B and 
diluteto 100.0 ml with wafer, filter.. .

Test solution (b). Disperse a quantity of ointment containing 
5 mg of Hydrocortisone in 100 ml of hot hexane, cool and 
extract with 20 ml of a solution prepared by mixing 3 volumes 
of methanol with 1 volume of a 15 per cent w/v solution of 
sodium chloride. Repeat the extraction using a further two 
10-ml quantities of the methanolic sodium chloride solution. 
To the combined extracts add 5 ml of methanol dilute tQ 
100 ml with water, filter. • t-

Reference solution. Dissolve 5 mg of hydrocortisone IPRS m 
45 ml of methanol and add 5 ml of solution B and dilute to 
100.0 ml with water.
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Chromatographic system
- a stainless steel column 10 cm x 5 mtn, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: 50 per cent nIn methanol,
- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl

Inject the reference solution and test solution (a).

Calculate the content of C2iH30O5 in the ointment.

Storage. Store protected from light.

Hydrocortisone Acetate
Cortisol Acetate

Hydrocortisone Acetate is II [fl 7 a-di hydroxy- 
3,20- dioxopregn-4-en-21-yl acetate.

Hydrocortisone Acetate contains not less than 96.0 per cent 
and not more than 104.0 per cent of C23H32O6, calculated on 
the dried basis.

Category. Adrenocortical steroid.

Description. A white or almost white, crystalline powder.

Identification
Test A may be. omitted if tests B, C, and D are carried out. 
Tests C andD may be omitted if tests A and B are carried out.

A. Determine by infrared absorption spectrophotometry (2.4:6). 
Compare the spectrum with that obtained with hydrocortisone 
acetate IPRS or with the reference spectrum of hydrocortisone 
acetate. -

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silicagel GF254. .

Mobile phase: Add a mixture of 1.2 volumes of welter arid 
8 volumes of methanol to a mixture of 15 volumes of ether and 
77. volumes of dichloromethane.

Test solution (a). Dissolve 25 mg of the substance under 
examination in methanol and dilute to 5 ml with the same 

solvent. Use this solution to prepare test solution (b). Dilute 
2.0 ml of the solution to 10.0 ml with dichloromethane.

Test solution (b). Transfer 2.0 ml of the solution obtained in 
preparing test solution (a) to a 15-ml glass tube with a glass or 
plastic stopper. Add 10 ml of saturated methanolic potassium 
hydrogen carbonate solution and immediately pass a stream 
of nitrogen through the solution for 5 minutes. Stopper the 
tube. Heat in a water-bath at 45° protected from light for 
2’/2 hours. Allow to cool.

Reference solution (a). Prepare in the same manner as test 
solution (a) but using hydrocortisone acetate IPRS in place 
of the substance under examination.

Reference solution (b). Prepare in the same rhanner as test 
solution (b) but using 2 ml of the solution obtained in preparing 
reference solution (a) in place of the solution obtained in 
preparing test solution (a).

Apply to the plate 5 p.1 of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. The principal spot in each ofthe chromatograms obtained 
with the test solutions is similar to the principal spot in the 
chromatogram obtained with the corresponding reference 
solution. Spray with ethanolic sulphuric acid (20 per cent 
v/v) and heat at 120° for 10 minutes or until the spots appear. 
Allow to cool and examine in daylight and under ultraviolet 
light at 365 nm.. The principal spot in each ofthe chromatograms 
obtained with the test solutions is similar in position, colour 
in daylight, fluorescence under ultraviolet light at 365 nm, 
position and size to that in the chromatogram obtained with 
the corresponding reference solution. The principal spots in 
the chromatograms obtained with test solution (b) and 
reference solution (b) have an Rfvalue distinctly lower than 
that of the principal spots in the chromatograms obtained 
with test solution (a) and reference solution (a).

C. To 2 ml of a 0.1 per cent w/v solution in ethanol (95 per 
cent) add 2 ml of sulphuric acid and mix; an orange colour is 
produced with a green fluorescence which is particularly 
intense under ultraviolet light at 365 nm. Add the solution to 
10 ml of water and mix; the fluorescence under ultraviolet 
light at 365 nm does not disappear.

D. It gives the reaction of acetyl groups (2.3.1).

Tests

Specific optical rotation (2.4.22). +158° to +167°, determined 
in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). A 0.001 per cent w/v solution in 
ethanol (95 per cent) shows an absorption maximum at about 
240 nm; absorbance at about 240 nm, between 0.38 and 0.40,

Related substances. Determine by liquid chromatography 
(2.4.14).
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Test solution. Dissolve 25 mg of the substance under 
examination in sufficient methanol to produce 10ml.

Reference solution (a). Dissolve 2 mg of hydrocortisone 
acetate IP RS and 2 mg of cortisone acetate IPRS in the mobile 
phase and dilute to 100.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated endcapped octadecylsilane bonded 
to porous silica (5 pm),

- mobile phase: a mixture of 400 ml of acetonitrile and 
550 ml of water, allowed to equilibrate, diluted to 
1000 ml with water and mixed again,

- flow rate: 1 ml per minute,:
- spectrophotometer set at 254 nm,.
- injection volume: 20 pl.

Equilibrate the column with the mobile phase for about 
30 minutes.
Inject reference solution (a).. The retention times are: 
hydrocortisone acetate, about 10 minutes and cortisone 
acetate about 12 minutes. The test is not valid unless the 
resolution between the peaks corresponding to hydrocortisone 
acetate and cortisone acetate is at least 4.2, If necessary, adjust 
the concentration of acetonitrile in the mobile phase. .

Inject reference solution (b) and the test solution. Continue 
the chromatography of the test solution for 2.5 times the 
retention time of the principal peak. In the chromatogram 
obtained with the test solution: the area of any peak other 
than the principal peak, is not greater than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1.0 per cent) and not more than one such peak 
has an area greater than half the area of the peak in; the 

■ chromatogram obtained with reference solution (b) (0.5 per 
cent); the sum of the areas of all the peaks other than the 
principal peak is not greater than 1.5 times the area, of the 
■principal.peak in the chromatogram obtained with reference 
solution (b) (1.5 percent). Ignore any peak due to the. solvent 
and any peak with an area less than 0.05 times that of the 
principal peak in the chromatogram obtained with reference 
solution (b).
Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 2.0 g by drying in an oven at 105° for 3 hours.
Assay. Weigh 0.1 g, dissolve in sufficient ethanol to produce 
100.0 ml. Dilute 2.0 ml ofthe solution to 100:6 ml with ethanol 
and mix. Measure the absorbance of the resulting solution 
(2.4. 7) at the maximum at 241.5 nm. Calculate the content of 
C23H32O6taking 395 as the specific absorbance at 241.5 nm. r 
Storage. Store protected from light.
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Hydrocortisone Cream
Hydrocortisone: Acetate Cream; Cortisol Acetate
Cream

Hydrocortisone Cream contains Hydrocortisone Acetate in a 
suitable cream base.

Hydrocortisone Cream contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of hydrocortisone acetate, C23H32O6.

Usual strengths. 1 per cent; 2.5 per cent.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 77 volumes of dichloromethane, 
15 volumes of ether, 8 volumes of methanol and 1.2 volumes 
of water.

For creams containing more than 0.5 per cent w/w of 
Hydrocortisone Acetate-

Test solution. Disperse a quantity of the cream containing 
25 mg of Hydrocortisone Acetate with 10 ml of methanol 
(90 per cent), add 50 ml of hot hexane and shake. Discard the 
upper layer, add 5 g of anhydrous sodium sulphate to the 
lower layer, mix and filter through a glass microfiber filter paper.

Reference solution. A mixture of equal volumes of the test 
solution and a 0.25 per cent w/v solution of hydrocortisone 
acetate IPRS in methanol:

For creams containing 0.5 per cent w/w or less of 
Hydrocortisone Acetate—

Test solution. Disperse a quantity of the cream containing 
5 m'g of Hydrocortisone Acetate with 10 ml of methanol 
(90 per cent), add 50 ml of hot hexane and shake. Discard the 
upper layer, add 5 g of anhydrous sodium sulphate to the 
lower layer, mix and filter through a glass microfiber filter paper.

Reference solution. A mixture of equal volumes of the test 
solution and a 0.05 per cent w/v solution of hydrocortisone 
acetate IPRS in methanol.

Apply to the plate 5 pl of each solution. After development 
dry the plate in air and spray with alkaline tetrazolium blue 
"solution and examine in day light. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
:that in the chromatogram obtained with the reference solution, 
which appears as a single^ compact spot.

B. In the Assay, the chromatogram obtained with test solution 
(a) corresponds to that in the chromatogram obtained with 

the reference solution.
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Tests
Other tests. Comply with the tests stated under Creams.

Assay. Determine by liquid chromatography (2.4.14).

for creams containing more than 0.5 per cent w/w of 
Hydrocortisone Acetate—

Test solution (a). Disperse a quantity containing 25 mg of 
Hydrocortisone Acetate in 40 ml of a solution prepared by 
mixing 75 ml of methanol with 25 ml of a 15 per cent w/v 
solution of sodium chloride by shaking. Add 50 ml of hot 
hexane, shake -and separate the lower layer. Repeat.the 
extraction using two 10-ml quantities of the methanolic sodium 
chloride solution. Add 5 ml of methanol to the combined 
extracts and dilute to 100.0 ml with water, mix and filter through 
a glass microfiber filter paper.

test solution (b). Prepare in the same manner as test solution 
(a) but adding 5 ml of internal standard solution in place of 
the 5 ml of mei/itnw/before diluting to 100.0ml.

Reference solution. Dissolve 25 mg of hydrocortisone acetate 
IPRS in 45 ml of methanol, add 5 ml of a 0.5 per cent w/v 
solution of betamethasone (internal standard) in methanol 
and dilute to 100.0ml with water.

For creams containing 0.5. per cent w/w or less of 
Hydrocortisone Acetate— .

Test solution (a). Disperse a quantity containing 5 mg of 
Hydrocortisone Acetate in 40 ml of a solution prepared by 
mixing 75 ml of methanol with 25 ml of a 15 per cent w/v 
solution of sodium chloride by shaking. Add 50 ml of hot 
hexane, shake and separate the lower layer. Repeat the 
extraction using two 10-ml quantities of the methanolic sodium 
chloride solution. Add 5 ml of methanol to the combined 
extracts and dilute to 100.0 ml with water, mix and filter through 
a glass microfiber filter paper.

Test solution (b). Prepare in the same manner as test solution 
(a) but adding 5 ml of internal standard solution in place of the 
5 ml of methanol before diluting to 100.0 ml.

Reference solution. Dissolve 5 mg of hydrocortisone acetate 
IPRS in 45 ml of methanol, add 5 ml of a 0.11 per cent w/v 
solution of betamethasone (internal standard) in methanol 
and dilute to 100.0 ml with water.

Chromatographic system
- a stainless steel column 10 cm x 5 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: 50 per cent v/v methanol,
- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm, 
~ injection volume: 20 jil.

Inject the reference solution and test solution (b).

Calculate the content of C23H32O6 in the Cream.

Hydrocortisone Eye Ointment
Hydrocortisone Acetate Eye Ointment; Cortisol 
Acetate Eye Ointment

Hydrocortisone Eye Ointment contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
hydrocortisone acetate, C23H32O5.

Usual strength. 2.5 per cent w/w.

Identification

Boil 2 g with 20 ml of methanol, shake, cool to 0° for 30 minutes, 
filter and evaporate the filtrate to dryness. The residue complies 
with the following tests.

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. 90 volumes of acetone and 10 volumes of 
formamide.

Mobile phase. A mixture of 30 volumes of toluene and 
10 volumes of chloroform.

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of the solvent mixture.

Reference solution (a). Dissolve 25 mg of hydrocortisone 
IPRS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot.

B. Dissolve about 1 mg in 1 mi of sulphuric acid and mix; an 
orange colour is produced with a green fluorescence, which is 
particularly intense under ultraviolet light at 365 nm. Add the 
solution to 10 ml of water and mix; the fluorescence under 
ultraviolet light at 365 nm does not disappear.
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C. Dissolve 10 mg in 1 mlof methanol, warm and add 1 ml of 
potassium cupri-tartrate solution', an orange-red precipitate 
is slowly formed.

Tests
Other tests. Comply with the tests stated under Eye Ointments.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the ointment containing 
10 mg of Hydrocortisone Acetate, shake with 20.0 ml of methanol 
for 3 0 minutes and centrifuge. To 10.0 ml of the clear, supernatant 
layer add sufficient methanol to produce 50.0 ml.

Reference solution. A solution containing 0.01 per cent w/v of 
hydrocortisone acetate IPRS in methanol.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

porous silica particles (5 pm),
- mobile phase: a mixture of425 volumes of butyl chloride 

saturated with water, 70 volumes of tetrahydrofuran,. 
35 volumes of methanol and 30 volumes of glacial acetic 
acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Calculate the content 'of C23H32O6 in the ointment.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Hydrocortisone Acetate Injection
Cortisol Acetate Injection

Hydrocortisone Acetate Injection is a sterile suspension of a 
very fine powder of Hydrocortisone Acetate in Water for 
Injections or Sodium Chloride Injection containing suitable 
dispersing agents.

Hydrocortisone Acetate Injection contains not less than 95.0 
per cent and not more than 105,0 per cent of the stated amount 
of hydrocortisone acetate, C23H32O6.

Usual strength. 25 mg per ml.

Identification
Filter a volume containing 50 mg of Hydrocortisone Acetate 
through a sintered-glass filter, wash the residue with four 
quantities, each of 5 ml, of water, dissolve in 20 ml of 
chloroform, wash the chloroform solution with fourquantities, 
each, of 10 ml, of water, discard the washings,-filter the 
chloroform solution through a plug of cotton arid evaporate 
the filtrate to dryness. The residue complies with the following, 
tests. ■ •
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A. Determine by infrared absorption spectrophotometry (2.4 
Compare the spectrum with that obtained with hydrocortisone 
acetate IPRS or with the reference spectrum of hydrocortisone 
acetate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. 90 volumes of acetone and 10 volumes of 
formamide. ,

Mobile phase. A mixture of 30 volumes of toluene and 
10 volumes of chloroform.

Test solution. Dissolve 25- mg of the substance under 
examination in 10 ml of the solvent mixture.

Reference solution (a). Dissolve 25 mg of hydrocortisone 
acetate IPRS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done.
Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot.

Tests
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections)
Assay. Determine by liquid chromatography (2.4.14).
Test solution. To a measured volume, of the injection containing 
about 50 mg of Hydrocortisone Acetate add 70 ml of methanol, 
shake to produce a clear solution and dilute to 100.0 ml with 
methanol. Dilute 10.0 ml of the resultirig solution to 20.0 ml 
with wirier.
Reference solution, Dissolve 25.0 mg of hydrocortisone 
acetate IPRS in 50 ml of methanoland add sufficient water to 
produce 100.0 ml.
Chromatographic system

- a stainless steel column 10 cm x 5 mm, packed with 
octadecylsilane bonded to porous silica (5 gm) (Such 

as Spherisorb ODS 1),

■■■■
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~ mobile phase: 50 per cent v/v solution of methanol,
„ flow rate: 2 ml per minute,
_ spectrophotometer set at 240 nm,
_ injection volume: 20 pl.

Calculate the content of C23H32O6 in the injection.

Storage.Store protected from light.

labelling. The label states (1) that the contents are meant for 
local injection only; (2) that the container should be gently 
shaken before a dose is withdrawn; (3) the names of the 
dispersing agents used, if any..

Hydrocortisone Hemisuccinate
Hydrocortisone Hydrogen Succinate; Cortisol 
Hydrogen Succinate

Hydrocortisone Hemisuccinate is 110,17a -dihydroxy- 
3,20-dioxopregn-4-en-21 -yl hydrogen succinate.

Hydrocortisone Hemisuccinate contains not less than 98.0 
per cent and not more; than 101.0 per cent of C25H34O8, 
calculated oh the dried basis. :

Category. Adrenocortical steroid.

Description. A white or almost white, crystalline powder; 
hygroscopic.

Identification
Test A may be omitted if tests B, C and D are carried out. Tests 
C and D may be omitted if tests A and B are carried out.

A; Determine by infrared absorption spectrophotometry (2.4.6). 
Dry the substances before use at 105° for 3 hours and examine 
them as discs. Compare the spectrum with that obtained with 
hydrocortisone hemisuccinate /PRS or with the reference 
spectrum of hydrocortisone hemisuccinate.
B- Determine by thin-layer chromatography (2.4.17), coating 
theplate with silica gel GF254.

Mobile phase: Add a mixture of 1.2 volumes of water and 8 
volumes of methanol to a mixture of 15 volumes of ether and 
7? volumes of dichloromethane.

Test solution (a). Dissolve 25 mg of the substance under 
examination in methanol and dilute to 5 ml with the same 
solvent. Use this solution to prepare test solution (b). Dilute 
2.0 ml of the solution to 10.0 ml with dichloromethane.
Test solution (b). Transfer 2.0 ml of the solution obtained in 
preparing test solution (a) to a 15-ml glass tube with a glass or 
plastic stopper. Add 10 ml of a 0.8 g per litre solution of sodium 
hydroxide in methanol and immediately pass a stream of 
nitrogen through the solution for 5 minutes. Stopper the tube. 
Heat in a water-bath at 45° protected from light for 30 minutes. 
Allow to cool.

Reference solution (a). Prepare in the same manner as test 
solution (a) but using hydrocortisone hemisuccinate IPRS in 
place of the substance under examination.
Reference solution (b). Prepare in the same manner, as test 
solution (b) but using 2 ml of the solution obtained in preparing 
reference solution (a) in place of the solution obtained in 
preparing test solution (a).
Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light 
at 254 nm. The principal spot in each of the chromatograms 
obtained with the test solutions is similar to the principal spot 
in the chromatogram obtained with the corresponding 
reference solution. Spray with ethanolic sulphuric acid 
(20 per cent v/v) and heat at 120° for 10 minutes or until the 
spots appear. Allow to cool and examine in daylight and under 
ultraviolet light at 365 nm. The principal spot in each of the 
chromatograms obtained with the test solutions is similar in 
position, colour in daylight, fluorescence under ultraviolet light 
at 365 nm,position and size to that in the chromatogram obtained 
with the corresponding reference solution. The principal spots 
in the chromatograms obtained with test solution (b) and 
reference solution.(bj have an Rf value distinctly higher than 
that of the principal spots in the chromatograms obtained with 
test solution (a) and reference solution (a).
C. Add about 2 mg to 2 ml of sulphuric acid; a yellow to 
brownish red colour develops with a green fluorescence that 
is particularly intense when examined under ultraviolet light 
at 365 nm.
D. About 30 mg gives the reaction of esters (2.3.1).

Tests
Appearance of solution. A 2.0 per cent w/v solution in sodium 
bicarbonate solution is clear (2.4.1).
Light absorption (2.4.7). A 0.001 per cent w/v solution in 
ethanol (95 per cent) shows an absorption maximum at about 
240 nm;.absorbance at about 240 nm, between 0.34 and 0.36. 
Specific optical rotation (2.4;22). +147°to+153°, determined 
in a 1.0 per cent w/v solution in ethanol.
Related substances. Determine by liquid chromatography 
(2.4.14).
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Test solution. Dissolve 25 mg of the substance under 
examination in sufficient methanol to produce 10 ml.

Reference solution (a). Dissolve 2 mg of hydrocortisone 
hemisuccinate IPRS and 2 mg of dexamethasone IPRS in the 
mobile phase and dilute to 100.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
base deactivated end-capped octadecylsilane bonded 
to porous silica (5 pm),

- mobile phase: a mixture of 330 ml of acetonitrile and 
600 ml of water and 1.0 ml of orthpphosphoric acid, 
allowed to equilibrate, diluted to 1000 ml with water and 
mixed again,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Equilibrate the column with the mobile phase for about 30 
minutes.

Inject reference solution (a). The retention times are: 
dexamethasone, about 12,5 minutes and hydrocortisone 
hemisuccinate about 15 minutes. The test is not valid unless 
the resolution between the peaks corresponding to 
dexamethasone and hydrocortisone hemisuccinate is at least 
5.0. If necessary, adjust the concentration of acetonitrile in 
the mobile phase.

Inject reference solution (b) and the test solution. Continue 
the chromatography for twice the retention time of the principal 
peak. In the chromatogram obtained with the test solution: 
the area of any peak other than the principal peak, is not 
greater than half the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent); the sum of the areas of all the peaks other than the 
principal peak is not greater than 0.75 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.75 per cent). Ignore any peak due to the solvent 
and any peak with an area less than 0.05 times that of the 
principal peak in the chromatogram obtained with reference 
solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 4.0 per cent, determined 
on 1.0.g by drying in an oven at 105°.

Assay. Weigh 0.1 g, dissolve in sufficient ethanol to produce 
100.0 ml. Dilute 2.0 ml ofthe solution to 100.0 ml with ethanol 
and mix. Measure the absorbance of the resulting solution 
(2.4.7) at the maximum at about 241.5 nm. Calculate the content 
of C25H34O8 taking 353 as the specific absorbance at 241.5 nm.

Storage. Store protected from light and moisture.
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Hydrocortisone Sodium Succinate 
Injection
Cortisol Sodium Succinate Injection

Hydrocortisone Sodium Succinate Injection is a sterile material 
made from Hydrocortisone'Hemisuccinate with the aid of a 
suitable alkali such as Sodium Hydroxide or Sodium Carbonate 
It may contain suitable buffering agents. It is filled in a sealed 
container.

The injection is constituted by dissolving the contents ofthe 
sealed container in the requisite amount of sterile Water for 
Injections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Hydrocortisone Sodium Succinate Injection contains not less 
than 95.0 per cent and not more than 105.0 per cent ofthe 
stated amount of hydrocortisone, C2iH3o05.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Usual strengths. The equivalent of 100 mg and 500 mg of 
hydrocortisone.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with the reference 
spectrum of hydrocortisone sodium succinate IPRS or with 
the reference spectrum of hydrocortisone sodium succinate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A freshly prepared mixture of 1 volume of 
anhydrous formic acid, 10 volumes of absolute ethanol and 
150 volumes of dichloromethane.

Test solution. A 0.1 per cent w/v solution.of the contents of 
the sealed container in a mixture of 1 volume of methanol and 
9 volumes of dichloro methane.
Reference solution (a). A 0.1 per cent w/v solution of 
hydrocortisone sodium succinate IPRS in the same solvent 
mixture.

Reference solution (b). A solution 'containing Oil per cent 
w/v, each of, hydrocortisone hemisuccinate IPRS nod 
methylprednisolone hydrogen succinate IPRS in the same 
solvent mixture.
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Apply to the plate 5 pl of each solution. After development, 
jry the plate in air until the solvents have evaporated, spray 
with ethanolic sulphuric acid (20 per cent), heat at 120° for 
jb minutes, allow to cool and examine in daylight and under 
ultraviolet light at 365 nm Byeachmethod of visualization the 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
spots that may not be completely separated.

Tests
pH (2.4.24). 6.5 to 8.0, determined in a solution containing the 
equivalent of 5.0 per cent w/v of hydrocortisone.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A mixture of equal volumes of acetonitrile 
and water.

Test solution. Dissolve a sufficient quantity of the contents 
of the sealed container in a solvent mixture to produce a 
solution containing the equivalent of 0.25. per cent w/v of 
hydrocortisone.

Reference solution (a). Dilute 2.0 ml of the test solution to 
WO.Omlwith solvent mixture.

Reference solution (b). Dilute 0.035 per cent w/v solution of 
hydrocortisone IPRS in acetonitrile with solvent mixture.

Reference solution (c). Dilute a solution containing 0.04 per 
cent w/v, each of, hydrocortisone hemisuccinate IPRS and 
dexamethasone IPRS with solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 330 ml of acetonitrile and 
600 ml of water and 1 ml of orthophosphoric acid, 
allowed to equilibrate, diluted to 1000 ml with water and 
mixed again,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- - injection volume: 20 pl.

Equilibrate the column with the mobile phase for about 
30 minutes.

Inject reference solution (c). The test is not valid unless, in the 
chromatogram obtained the resolution between the, peaks 
corresponding to dexamethasone and: hydrocortisone 
hemisuccinate is at least 5.0.

Inject the test solution. Allow the chromatography to proceed 
for twice the retention time of the principal peak. In the 
chromatogram obtained with the test solution the area of any 

peak corresponding to hydrocortisone is not greater than the 
area of the peak in the chromatogram obtained with reference 
solution (b) (7 per cent) and the area of any other secondary 
peak is not greater than the area of the peak in the 
chromatogram obtained with reference solution (a) (2 per cent).

Bacterial endotoxins (2.2.3). Not more than 1.25 Endotoxin 
Units per mg of Hydrocortisone.

Assay. Determine the weight of the contents of 10 containers. 
Dissolve the mixed contents ofthe 10 containers in sufficient 
water to produce a solution containing the equivalent of 0.001 
per cent w/v of hydrocortisone. Measure the absorbance of 
the resulting solution at the maximum'at about 248 nm (2.4.7). 
Calculate the content of C2iH30O5 taking 449 as the specific 
absorbance at 248 nm.

Storage. Store protected from moisture in single dose 
containers at a temperature not exceeding 30°.

Labelling. The label states (1) the strength in terms ofthe 
equivalent amount of hydrocortisone; (2) that the prepared 
solution should be used only if it is clear; (3) that the solution 
should be used immediately after preparation.

Hydrogenated Vegetable Oil
Hydrogenated Vegetable Oil is a mixture of triglycerides of 
fatty acids of vegetable origin.

Category. Pharmaceutical aid.

Description. An almost white, fine powder at room temperature 
and a pale yellow, oily liquid above its melting point.

Identification

Comply with the tests for Acid value (2.3.23), Iodine value 
(2.3.28) and Saponification value (2.3.37).

Tests

Melting range (2.4.21). 57° to 85°.

Acid value (2.3.23). Notmore than 4.0.

Iodine value (2.3.28). Not more than 5.

Saponification value (2.3.37). 175 to 200.

Unsaponifiable matter (2.3.39). Not more than 0.8 per cent 
w/w.

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Loss on drying (2.4.19). Not more than 0.1 per cent, determined 
on 5.0 g by drying in oven at 105° for 4 hours.

Storage. Store at a temperature between 8° to 25°
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Hydrogen Peroxide Solution (20 Vol)
Hydrogen Peroxide Solution (6 per cent); Dilute 
Hydrogen Peroxide Solution

H2O2 Mol. Wt. 34.0

Hydrogen Peroxide Solution (20 Vol) is an aqueous solution 
of hydrogen peroxide. It may contain a suitable stabilising 
agent.

Hydrogen Peroxide Solution (20 Vol) contains not less than 
5.0 per cent w/v and not more than 7.0 per cent w/v of H2O2, 
corresponding to about 20 times its volume of available 
oxygen.

Category. Antiseptic; deodorant.

Description. A clear, colourless liquid. It decomposes in contact 
with oxidisable organic matter and with certain metals and 
also if allowed to become alkaline.

Identification

A. To 1 ml add 0.2 ml of 1 Msulphuric acid and 0.25 ml of 
0.02 M potassium permanganate: the solution becomes 
colourless with evolution of gas.

B. Shake 0.05 ml with 2 ml of 1M sulphuric acid, 2 ml of ether 
and 0.05 ml of potassium chromate solution', the ether layer 
becomes blue.

Tests

Acidity. To 10 ml add 20 ml ofvra/er and 0.25 ml of methyl red 
solution. Not less than 0.2 ml and not more than 1.0 ml of 
0.1 M sodium hydroxide is required to change the colour of 
the solution.

Organic stabilizers. Shake 20 ml with successive quantities 
of 10, 5 and 5 ml of chloroform. Evaporate the combined 
chloroform extracts at a temperature not exceeding 25° at a 
pressure of 2 kPa and dry in a desiccator. The residue weighs 
not more than 10 mg (500 ppm).

Non-volatile matter. Place 10 ml in a platinum dish and allow 
to stand until effervescence ceases. Evaporate the solution 
on a water-bath and dry the residue at 105°; the residue weighs 
not more than 20 mg.

Assay. To 1.0 ml add 20 ml of 1 Msulphuric acid and titrate 
with 0.02 M potassium permanganate.

1 ml of 0.02 M potassium permanganate is equivalent to 
0.001701 g of H2O3 or 0.56 ml of oxygen.

Storage. Store protected from light in containers resistant to 
hydrogen peroxide at a temperature not exceeding 30°. If the 
solution does not contain a stabilising agent, it should be 

stored in a refrigerator (2° to 8°). It should not be stored for 
long periods.

Labelling. The label states whether or not the solution 
contains a stabilising agent.

Hydrogen Peroxide Solution (100 Vol)
Hydrogen Peroxide Solution (27 per cent); Strong 
Hydrogen Peroxide Solution

Hydrogen Peroxide Solution (100 Vol) is an aqueous solution 
of hydrogen peroxide. It may contain a suitable stabilising 
agent.

Hydrogen Peroxide Solution (100 Vol) contains not less than 
26.0 per cent w/w and not more than 28.0 per cent w/w of H2O2, 
corresponding to about 100 times its volume of available 
oxygen.

Category. Antiseptic; deodorant.

Description. A clear, colourless liquid. It decomposes 
vigorously in contact with oxidisable organic matter and with 
certain metals and also if allowed to become alkaline.

Identification

A. To 1 ml add 0.2 ml of 7 Msulphuric acid and 0.25 ml of 
0.02 M potassium permanganate, the solution becomes 
colourless with evolution of gas.

B. Shake 0.05 ml with 2 ml of 1M sulphuric acid, 2 ml of ether 
and 0.05 ml of potassium chromate solution', the ether layer 
becomes blue.

Tests

Acidity. Dilute 10 ml with 100 ml of water and add 0.25 ml of 
methyl red solution. Not less than 0.05 ml and not more than 
0.5 ml of 0.1 M sodium hydroxide is required to change the 
colour of the solution.

Organic stabilisers. Shake 20 ml with successive quantities 
of 10, 5 and 5 ml of chloroform. Evaporate the combined 
chloroform extracts at a temperature not exceeding 25° at a 
pressure of 2 kPa and dry in a desiccator. The residue weighs 
not more than 10 mg (500 ppm).

Nan-volatile matter. Place 10 ml in a platinum dish and allow 
to stand until effervescence ceases. Evaporate the solution 
on a water-bath and dry the residue at 105°; the residue weighs 
not more than 20 mg. -- . - ; -
Assay. Dilute about 1.0 g to 100.0 ml with water. To 10.0 ml of 
the resulting solution add 20 ml of 1 M sulphuric acid and 

titrate with 0. 02 Mpotassium permanganate. 
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f ini of 0.02 M potassium permanganate is equivalent to 
0.001701 g of H2O2 or 0.56 ml of oxygen.

Storage. Store protected from light in containers resistant to 
hydrogen peroxide at a temperature not exceeding 30°. If the 
solution, does not .contain a stabilising agent, it should be 
stored in a refrigerator (2° to-8°). It should not .be stored for 
long periods.

Labelling. The label states whether or not the solution 
contains a stabilising agent.

Hydroxocobalamin

CS2HS9CoN13O15P Mol. Wt 1346.4

Hydroxocobalamin is Cpa-[a-(5,6-dimethylbenzimidazolyl)]- 
Cop-hydroxocobamide. It.occurs either as aquocobalamin 
chloride (Cod-[a-(5,6-dimethylbenzimidazolyl)]-iCop- 
aquocqbamide chloride) or as aquocobalamin sulphate.

Hydroxocobalamin contains not less than 96.0 per cent and 
not more than 102.0 per cent of aquocobalamin chloride, 
C62HS9CoN13O15P,HCl, or of aquocobalamin sulphate, 
C u4H178Co2N2603oP2,H2SO4j both calculated on the driedbasis.

Category. Vitamin B 12 analogue used as haematopoietic. ■■

Description. Dark red crystals or a crystalline powder; very 
hygroscopic. Some decomposition may Occur on drying. ,

Identification

A. Measure the absorbance of the solution used in the Assay 
at the maxima at about 274 nm, 351 nm and 525 nm (2.4.7); 
ratios of the absorbances at about 274 nm and 525 nm to that 
at about 351 nm, about 0.8 and about 0.3 respectively.

B. Fuse 1 mg of the, substance with 50 mg of potassium 
hydrogen sulphate, cool, breakup the mass, add 3 ml of water 
and boil until dissolved. Add 0.05 ml of phenolphthalein 
solution and sufficient 5 M sodium hydroxide to produce a 
faint pink colour. Add 0.5 g of sodium acetate, 0.5 ml of 1M 
acetic acid and 0.5 ml of a 0.2 per cent w/v solution of nitroso. 
R salt', a red or orange7rcd colour is produced immediately. 
Add 0.5 ml of hydrochloric acid and boil for 1 minute; the red 
colour persists. i

C. It gives the reactions of chlorides or of sulphates, as the 
casemaybe(2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14). ■

NOTE — Use freshly prepared solutions and protect them 
from bright light.

Test solution. Dissolve' 10 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). Dilute 5.0 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
100.0 ml with the mobile phase.

Reference solution (c). Dissolve 25 mg of the substance under 
examination in 10 ml of water, warming if necessary. Allow to 
cool and add 1 ml of a 2.0 per cent w/v solution of chloramine 
T and 0.5 ml of 0.05 M hydrochloric acid. Dilute to 25.0 ml 
with water. Shake and allow to stand for 5 minutes. Inject 
immediately.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 19.5 volumes of methanol 

and 80.5 volumes of a solution containing 15 g per litre 
of citric acid and 8.1g of disodium hydrogen phosphate,

, - flow rate: 1,5 ml per minute,. .
. - spectrophotometer set at 351 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
chromatogram obtained shows three principal peaks and the 
resolution between each pair of adjacent peaks is at least 3.0.
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Inject reference solution (b). The chromatogram obtained 
shows one principal peak with a signal-to-noise ratio of at 
least 5. '

Inject reference solution (a) and the test solution. Continue 
the chromatography for four times the retention time of the 
principal peak in the chromatogram obtained with reference 
solution (a). In the chromatogram obtained with the test 
solution, the sum of the areas of any peaks apart from the' 
principal peak is not greater than the area ofthe principal peak 
in the chromatogram obtained with reference solution 
(a) (5 per cent). Ignore any peak whose area is less than that of 
the principal peak in the chromatogram obtained with reference 
solution (b).

Loss on drying (2.4.19). 8 to 12 per cent (aquocobalamin 
chloride) and 8 to 16 per cent (aquocobalamin sulphate), 
determined on 1.0 g by drying in an oven at 100° at a pressure 
not exceeding 0.7 kPa.

Assay. Protect the solutions from light throughout the Assay.

Weigh a 25 mg and dissolve in sufficient of a solution 
containing 0.8 per cent v/v of glacial acetic acid and 1.09 per 
cent w/y of sodium acetate to produce 1000 ml. Measure the 
absorbance of the resulting solution at the maximum at about 
351 nm(2.4.7). Calculate the content of C62H89Ck>N13Oi5P,HCl, 
or of Ci24H178Co2N26O30P2;H2SO4J taking 190 or 188 
respectively, as the specific absorbance at 351 nm.

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°.

Labelling. The label states whether the contents are 
aquocobalamin chloride or aquocobalamin sulphate.

Hydroxocobalamin Injection
Hydroxocobalamin Injection is a sterile solution of 
Hydroxocobalamin in Water for Injections containing 
sufficient Acetic Acid, Hydrochloric Acid or Sulphuric acid to 
adjusted to pH 4.

Hydroxocobalamin Injection contains not less than 95.0 per 
cent and not more than 110.0 per cent ofthe stated amount of 
anhydrous hydroxocobalamin, C62HS9CoN13Oi5P.

Usual strengths. 500 pg per ml; 1 mg per ml.

Identification
Measure the absorbance at about 3 51 nm and 361 nm; ratio of 
the absorbance at about 361 nm to that at about 351 nm, about 
0.65(2.4.7).

Tests
pH (2.4.24). 3.8 to 5.5.

IP2022

Related substances. Determine by liquid chromatogranh 
(2.4.14). P y

NOTE — Use freshly prepared solutions and protect them 
from bright light.

Test solution. Dilute the injection with the mobile phase if 
necessary, to obtain a solution having a concentration of 
0.05 per cent w/v of hydroxocobalamin.

Reference solution (a). Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 50.0 ml with the mobile phase.

Reference solution (c). Add 0.2 ml of a freshly prepared 2 per 
cent w/v solution of chloramine T and 0.1 ml of 0.05 M 
hydrochloric acid to a volume of the injection containing the 
equivalent of 5 mg of hydroxocobalamin, dilute to 10.0 ml with 
water, shake, allow to stand for 5 minutes and inject 
immediately.

Chromatographic system
- a stainless steel column 25 cm/ 4 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Lichrosorb 100 CH 8/11),

- mobile phase: a mixture of 19.5 volumes of methanol 
and 80.5 volumes of a solution containing 1.5 per cent 
w/v of citric acid and 0.81 per cent w/v of disodium 
hydrogen orthophosphate,

- flow rate: 1.5 ml per minute;
- spectrophotometer set at 351 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
chromatogram obtained shows three principal peaks and the 
resolution between each pair of adjacent peaks is not less 
than 3.0.

Inject reference solution (b). The chromatogram obtained 
shows one principal peak with a signal-to-noise ratio of not 
less than 5.
Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the sum of the 
areas of any secondary peaks- is not greater than twice the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (10 per cent). Ignore any peak the area 
of which is less than that of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent);
Bacterial endotoxins (2.2.3). Not more than 0.4 Endotoxin Unit 
per pg of hydroxocobalmin.
Other tests. Comply with the tests stated under Parenteral 

Preparations (Injections).
Assay. Dilute a measured volume of the inj ection containing 
about 4 mg of anhydrous hydroxocobalamin to 200.0 ml with a 
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s0lution containing 0.8 per cent v/v of glacial acetic acid 
and 1 -09 Per cent w'/v s°dium acetate and measure the 
absorbance of the resulting solution at the maximum at about 
351 nm (2.4.7). Calculate the content of C62H89CoNi3Oi5p taking 
195 as the specific absorbance at 351 nm.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous hydroxocobalamin.

Hydroxychloroquine Sulphate

Cl8H26CiN3O,H2SO4 Mol Wt. 434.0

Hydroxychloroquine Sulphate is 2-[[(RS)-4-[(7- 
chloroquinolin-4-yl)amino]pentyI](ethyI)amino]ethan-l-ol 
sulphate. ,

Hydroxychloroquine Sulphate contains not less than 98.0 per 
cent and riot more than' 102.0 per cent of C^H^dNaO, H2SO4, 
calculated on the dried basis.

Category. Antiprotozoal.

Description. A white to off-white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum that obtained with hydroxychloroquine 
sulphate IPRS or with the reference spectrum, of 
hydroxychloroquine sulphate.

B. It gives reaction (A) of sulphates (2.3.1).

Tests
Related substances. Determine by.liquid chromatography 
(2.4.14).

Tesz solution. Dissolve 50 mg of substance under examination 
in mobile phase A and dilute to 50.0 ml with mobile phase A.

Reference solution (a): A 0.0001 per cent w/v solution of 
hydroxychloroquine sulphate IPRS in mobile, phase A.

Reference solution (b). A solution containing 0.0001 per cent 
w/v, each of, desethyl hydroxychloroquine IPRS and 
hydroxychloroquine sulphate IPRS in mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, octadecylsilane

. bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 90 volumes of water, 

10 volumes of acetonitrile and 0.2 volume of 
orthophosphoric acid,

B. a mixture of 20 volumes of water, 
80 volumes of acetonitrile and 0.1 volume of 
orthophosphoric acid,

. - a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

l(7?5)-2-[[4-[(7-chloro-4-quinQlyl)amino] pentyl] amino] ethanol, 
3(I?1S')-2-Af-[-(7~chloro-4-quinolyl amino) pentyl]-?/- ethylamino- 
ethanol-1-(hydrogen sulphate).

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 o,.
2 100 0
10 85 15

' ‘ 18 0 100
25 0 100

25.1 100 0
50 100 0

Name Relative Correction
retention time factor

Desethyl hydroxychloroquine1 0.92 —
Hydroxychloroqinine sulphate 1.0
Hydroxychloroquine-O-sulphate2 1.4 1.34
4,7-dichloroquiholine' 2.8 0.35

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to desethyl hydroxy­
chloroquine and hydroxychloroquine sulphate is not less than 
1.0 in the chromatogram obtained with reference solution (b), 
the column efficiency is not less than 3000 theoretical plates, 
the tailing factor is not more than 1.5 and the'relative standard 
deviation for replicate injections is not more than 2.0 per cent 
in the chromatogram obtained with reference solution (a).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to desethyl hydroxychloroquine is not 
more than 4 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.4 per 
cent), The area of any peak corresponding to hydroxy- 
chloroquine-O-sulphate is not more than 1.5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.15 per cent), the area of any peak corresponding 
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to 4,7-dichloroquinoline is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent), the area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than 6 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.6 per 
cent). Ignore the peak due to sulphate: and any peak with an 
area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Heavy metals (2.3.13). 1.0g complies with the limit test for 
heavy metals, Method B (20ppm). <

Chlorides (2.3.12). Dissolve 0.7 g in 15.0 ml of water. The 
solution complies with the limit test for chlorides (350 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4,19). Not more than 2.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications.

Test solution. Dissolve 50 mg of substance under examination 
in mobile phase A and dilute to 50.0 ml with mobile phase A. 
Dilute 1.0 ml of the solution to 10.0 ml with mobile phase A.'

Reference solution . A 0.01 per cent-w/v, solution of 
hydroxychloroquine sulphate IPRS in mobile phase A.

Inject the reference solution and the test solution.

Calculate the content of C1KH26C1N3O, H2SO4.

Storage. Store protected from light.

Hydroxychloroquine Tablets
Hydroxychloroquine Sulphate Tablets

Hydroxychloroquine Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
hydroxychloroquine sulphate, CI8H26C1N3O, H2SO4.

Usual strength. 200 mg

Identification
A. Dissolve a quantity of the powdered tablets containing 
0.1 g of Hydroxychloroquine Sulphate in a mixture of 10 ml of 
water and 2 -ml-of 2M sodium hydroxide and extract with two 
20-ml quantities of chloroform. Wash the Combined chloroform 
extract with water, dry with anhydrous sodium sulphate, 
evaporate to dryness and dissolve the residue in 2 ml of 

chloroform. The resulting solution complies with the foliowin

Determine by infrared absorption spectrophotometry (2.4 gj 
Compare the spectrum with that obtained Wit|j 
hydroxychloroquine sulphate IPRS treated in the same manner 
or with the reference spectrum of hydroxychloroquine.

B. Shake, a quantity of the powdered tablets containing 0 1 g 
of Hydroxychloroquine Sulphate with 10 ml of water and filter 
To the filterate add 1 ml of 2Mhydrochloric acid and 1 ml of 
barium chloride solution. A white precipitate is produced

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter, dilute if 
necessary with the dissolution medium and measure the 
absorbance of the resulting solution at the maximum at about 
343 nm (2.4.7). Calculate the content of CI8H26C1N3O, H2SO-in 
the medium from the absorbance obtained from a solution of 
known concentration of hdroxychloroquine sulphate IPRS 
in the same medium. -

Q. Not less than 75 per cent of the stated amount of 
C18H26C1NjO,H2SO4.
Related substances. Determine by liquid, chromatography 
(2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 200 mg of Hydroxychloroquine Sulphate in 150 ml 
ofmobile phase A, dilute to 200.0 ihl with mobile phase A and 
filter. Dilute 1.0 ml ofthe solution to 10.0 ml with mobile phase 
A.

Reference-solution (a). Dilute^ 1.0 ml ofthe test solution to 
200.0 ml with mobile phase A;'.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to lO.OmlwithmobilephaseA.
Reference solution (c). A 0.00005 per cent w/v solution of 
2-[4-[(7-chloro-4-quinolinyl)amino]pentyl]  aminoethanol 
IPRS in mobile phase A.

Reference solution (d). A solution containing 0.0001 per cent, 
w/v each, of hydroxychloroquine sulphate IPRS and 2-[4- 
[(7-chloro- 4-quinolinyl)amino]pentyl]aminoethanol IPRS 
in mobile phase A. ■

Use the chromatographic system as described under Assay. 
Inject reference solution (d). The test is riot valid unless the 
resolution between the peaks due to 2-[4-[(7-chloror 
4-quinolinyl)amino]pentyl] aminoethanol and hydroxy* 
chloroquine is not less thari 1:5.
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Inject reference solution (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
guy peak corresponding to 2-[4-[(7-chloro-4- quinolinyl)amino] 
pentyljaminoethanol is not more than the area of principal 
peak in the chromatogram obtained with reference solution 
(c) (0.5 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). The sum of 
the areas of other secondary peaks is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (1.0 per cent). Ignore any peak withan 
area less than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 200 mg of Hydroxychloroquine 
Sulphate with 150 ml of mobile phase A, dilute to 200.0 ml and 
filter. Dilute 1.0 ml ofthe filtrate to 10.0 ml with mobile phase A.

Reference solution (a). A 0.01 per cent w/v solution of 
hydroxychloroquine sulphate IPRS in mobile phase A.

Reference solution (b). A 0.0001 per cent w/v solution, each 
of, hydroxychloroquine sulphate IPRS and 2-[4-[(7-chloro- 
4-quinoliny I) amino]pentyl] aminoeth anol IPRS in mobile 
phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), .
- column temperature: 35°,
- mobile phase: A. a mixture of 90 volumes of water, 10 

volumes .of acetonitrile, and 0.2 volume of 
orthophosphoric acid,

: . B. a mixture of 20 volumes, of water, 80 
volumes of acetonitrile, and 0.1 volume of 

. orthophosphoric acid,
~ a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min:) (per cent v/v) (per cent v/v)

0 100 0

2 100 0

10 85 15

18 100 0

25 100 0

inject reference solution (b); The test is not valid unless the 
^solution between the peaks due to 2-[4-[(7-chloro- 

HYDROXYETHYLCELLULOSE

4-quinolinyl)amino]pentyl]aminoethanol and hydroxy­
chloroquine is not less than 1.5.

Inject reference solution (a) and the test solution.

Calculate the content of Ci8H26C1N3O, H2SO4.

Hydroxyethylcellulose

Hydroxyethylcellulose is cellulose, 2-hydroxyethyl ether.

Hydroxyethylcellulose is a partially substituted 
poly(hydroxyethyl) ether of cellulose. It is available in several 
grades, varying in viscosity and degree of substitution, and 
some grades are modified to improve their dispersion in water. 
It may contain suitable anticaking agents.

Category. Pharmaceutical aid.

Description. A white to light tan; hygroscopic powder or 
granules.

Identification
A. Stir 1 g into 100 ml of water, it is dissolved completely to 
produce a colloidal solution that remains clear when heated to 
60°.

B. Place 1 ml of the solution from test A on a glass plate and 
allow the water to evaporate; a thin, self-sustaining film is 
formed.

C. To 1 ml of 0.05 percent w/v solution, add 1 ml of 5.0 per cent 
w/v phenol solution. Add 5 ml of sulphuric acid, shake and 
allow to cool; the colour of the solution so obtained becomes 
orange.

Tests
pH (2.4.24). 6.0 to 8.5, determined in a 1.0 per cent w/v solution.

Viscosity (2.4.28). 50.0 per centto 150.0 per cent ofthe labelled 
viscosity.

Lead (2.3.15). Not more than 0.001 per cent.

Heavy metals;(2.3.13). 1 g complies with the test for heavy 
metals, Method B (20 ppm).
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Sulphated ash (2.3.18). Not more than 5.0 per cent.

Loss on drying (2.4.19). Not more than 10.0 per cent, 
determined on 1.0 g by drying in an oven at 105° for 3 hours.

Storage. Store protected from moisture.

Labelling. The label indicates its viscosity, under specified 
conditions, in aqueous solution. The indicated viscosity may 
be in the form of a range encompassing 50 per cent to 150 per 
cent of the average value.

Hydroxyprogesterone Hexanoate
Hydroxyprogesterone Caproate

C27H40O4 Mol. Wt 428.6

Hydroxyprogesterone Hexanoate is 3.20-dioxopregn-4-en- 
17a-yl hexanoate

Hydroxyprogesterone Hexanoate contains not less than 
97.0 per cent and not more than 103.0 per cent of C27H40O4, 
calculated on the dried basis.

Category. Progestogen.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
hydroxyprogesterone hexanoate IPRS or with the reference 
spectrum of hydroxyprogesterone hexanoate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and 10 
volumes of 1,2-propane diol.

Mobile phase. A mixture of equal volumes of cyclohexane 
and light petroleum (40° to 60°).

Test solution. Dissolve 25 mg of the substance under 
examination in 10.0 ml of the same solvent mixture.

Reference solution (a). Dissolve 25 mg of hydroxy­
progesterone hexanoate IPRS in 10.0 ml of the same solvent 
mixture.

.......................  $2022

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a).

Place the dry plate in a tank containing a shallow layer ofthe 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v) 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot.

C. Dissolve 1 mg in 1 ml of sulphuric acid and allow to stand 
for 2 minutes; a faint yellow colour is produced which, on the 
addition of 0.5 ml of water, changes first to green, then to red 
and finally to reddish-violet with a blue fluorescence.

D. Heat 50 mg with 2 ml of 0.5 M ethanolic potassium 
hydroxide in a water-bath for 5 minutes. Add 3 ml of water, 
evaporate the ethanol, add 2 ml of sulphuric acid (50 per 
cent) and heat on a water-bath; the odour of hexanoic acid is 
produced.

Tests
Acidity. Dissolve 0.2 g in 25 ml of ethanol previously 
neutralised to bromothymol blue solution and titrate 
immediately with 0.01 Msodium hydroxide until a faint blue 
colour is produced. Not more than 1.0 ml of 0.01 Msodium 
hydroxide is required.
Specific optical rotation (2.4.22). +44.00 to +49.0°, determined 
in a 2.0 per cent w/v solution in dioxan.

Related foreign steroids. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel 
HF254.

Mobile phase. A mixture of equal volumes of cyclohexane 
and ethyl acetate.
Test solution. Dissolve 0.1 g of the substance under 
examination in 10.0 ml of chloroform.
Reference solution. Dilute 1.0 ml of the test solution io 
100.0 ml with chloroform.
Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine un<7er ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtains 
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with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution,

$ulphated ash (2.3.18). Not more than 0.1 percent,

Water (2,3.43). Not more than 0.1 per cent, determined on 
2.0 g
Assay. Weigh 60 mg and dissolve in sufficient ethanol to 
produce 100.0 ml. Dilute 5.0 ml to 250.0 ml with ethanol and 
measure the absorbance of the resulting solution at the 
maximum at about 240 nm (2.4.7). Calculate the content of 
C27H40O4 taking 395 as the specific absorbance at 240 nm.

Storage. Store protected from light.

Hydroxyprogesterone Injection
Hydroxyprogesterone Caproate Injection;
Hydroxyprogesterone Hexanoate Injection

Hydroxyprogesterone Injection is a sterile solution of 
Hydroxyprogesterone Hexanoate in a suitable ester, in a 
suitable fixed oil or in any mixture of fixed oils.

Hydroxyprogesterone Hexanoate Injection contains not less 
than 92.5 per cent and not more than 107.5 per cent of the 
stated amount of hydroxyprogesterone hexanoate, ,C27H40O4.

Usual strength. 250 mg per ml.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel HF254.

Mobile, phase. A mixture of equal volumes of cyclohexane 
and ethyl acetate.

Test solution. Dilute the injection with chloroform to give a 
solution containing 1.0 per cent w/v of Hydroxyprogesterone 
Hexanoate.

Reference solution. A solution containing 1 per cent w/v of 
hydroxyprogesterone, hexanoate IPRS in chloroform.

Apply to the plate 1 pl of each solution. After development, 
dry the plate in air and examine linger ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution. Ignore any spots due to 
the vehicle.

B. Dissolve a volume of the injection containing 0.1 g of 
Hydroxyprogesterone Hexanoate in 10 ml of light petroleum 
(40° to 60°) and extract with three quantities, each of 10 ml, of 
a mixture of 7 volumes of glacial acetic acid and 3 volumes of 
water. Wash the combined extracts with 10 ml of light 
petroleum (40 0 to 60°), dilute with water until the solution 
becomes turbid and allow to stand in ice for about 2 hours 

HYDROXYPROPYL CELLULOSE

until a white precipitate is produced. The precipitate, after 
washing with water, melts at about 120° (2.4.21).

Tests
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To a quantity of the injection containing about 0.125 g 
of Hydroxyprogesterone Hexanoate add sufficient chloroform 
to produce 100.0 ml. Dilute 5.0 ml to 100.0 ml with chloroform-, 
to 5.0 ml add 10 ml of isoniazid solution and sufficient 
methanol to produce 20.0 ml. Allow to stand for 45 minutes 
and measure the absorbance of the resulting solution at the 
maximum at about 380 nm (2.4.7), using as the blank 5 ml of 
chloroform treated in the same manner. Calculate the content 
of C27H40O4 from the absorbance obtained by repeating the 
operation using a 0.00625 per cent w/v solution of 
hydroxyprogesterone hexanoate IPRS in chloroform and 
beginning at the words “to 5.0 ml add...”

Storage. Store protected from light.

Labelling. The label states that the preparation is intended 
for intramuscular injection only.

Hydroxypropyl Cellulose
Cellulose, 2-Hydroxypropyl Ether; Hyprolose

Hydroxypropylcellulose is a cellulose having some of the 
hydroxyl groups in the form of the 2-hydroxypropyl ether. It 
may contain not more than 0.6 per cent of silica (SiO2). The 
various grades commercially available are distinguished by a 
number indicative of the apparent viscosity in millipascal 
seconds of a 2 per cent w/w solution measured at 20°.

Category. Pharmaceutical aid (tablet excipient; suspending 
agent).

Description. A white or yellowish white powder; hygroscopic 
after drying.

Identification
A. With constant stirring add a quantity equivalent to 1 g of 
the dried substance into 50 ml of carbon dioxide-free water 
previously heated to 90°. Allow to cool, dilute to 100.0 ml with 
carbon dioxide-free water and continue stirring until solution 
is complete (solution A). Heat 10 ml of solution A on a water­
bath with stirring. At temperatures above 40° the solution 
becomes cloudy or a flocculent precipitate is formed. On 
cooling, the solution becomes clear.

B. To 10 ml of solution A add 0.3 ml of 2 M acetic acid and 
2.5 ml of a 10 per cent w/v solution of tannic acid', a yellowish 
white, flocculent precipitate is produced which dissolves in 
6 M ammonia.
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C. Without heating completely dissolve 0.2 g in 15 ml of a 
70 per cent w/w solution Qi sulphuric acid, pour the solution 
with stirring into 100 ml of iced water. In a test-tube kept in ice, 
mix thoroughly 1 ml of the solution with 8 ml of sulphuric 
acid, added dropwise. Heat in a water-bath for exactly 3 minutes 
and cool immediately in ice. When the mixture is cool, carefully 
add 0.6 ml of a solution containing 3 g Qi ninhydrin in 100 ml 
of a 4.55 per cent w/v solution Qi sodium metabisulphite, mix 
well and allow to stand at 25°; a pink colour is produced 
immediately which becomes violet within 100 minutes.
D. Place 1 ml of solution A on a glass plate. After evaporation 
of the water a thin film is produced.

Tests
Appearance of solution. Solution Ais not more opalescent 
than opalescence standard OS3 (2.4.1), and not more intensely 
coloured than reference solution YS6 (2.4.1).
pH (2.4.24). 5.0 to 8.5, determined in solution A.
Apparent viscosity. 75 to 140 per cent of the stated value, 
determined by the following method. Weigh a quantity 
equivalent to 2.0 g of the dried substance and add, with 
constant stirring, to 50 ml of water previously heated to 90°. 
Allow to cool, dilute to 100.0 ml with water and continue 
stirring until solution is complete. Adjust the weight of the 
solution to 100 g and centrifuge the solution to expel any 
trapped air. Determine the viscosity, Method C, at 20° using a 
shear rate of 10 s'1 (2.4.28). For a product of low viscosity, use 
a quantity of the substance under , examination sufficient to 
prepare a solution of the concentration stated on the label.
Chlorides (2.3.12). Dilute 5.0 ml of solution Ato 15 ml with 
water. The resulting solution complies with the limit test for 
chlorides (0.5 per cent).
Silica. Not more than 0.6 per cent, determined by the following 
method. To the residue obtained in the test for Sulphated ash 
add sufficient ethanol (95 per cent) to moisten the residue 
completely. Add 6 ml .of hydrofluoric acid in small portions. 
Evaporate to dryness at 95° to 105° taking care to avoid loss 
by spurting. Cool and rinse the walls of the platinum crucible 
with 6 ml Qi hydrofluoric acid. Add 0.5 ml of sulphuric acid 
and evaporate to dryness. Progressively increase the 
temperature, ignite at 900°, allow to cool in a desicator and 
weigh. The difference between the weight of the residue 
obtained in the test for Sulphated ash and the weight of the 
final residue is equal to the amount of silica in the substance 
under examination.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 1.6 per cent, determined 
pn 1.0 g in a platinum crucible.

Loss on drying (2.4.19). Notmore than 7.0 per cent, determined 
on 0.5 g by drying in an oven at 105°.

Storage. Store protected from moisture.

Labelling. The label states the apparent viscosity in millipasca| 
seconds of a 2 per cent w/w solution. For products of low 
viscosity the label also states the concentration of the solution 
to be used and the apparent viscosity in millipascal seconds

Hydroxypropylmethylcellulose
Cellulose, 2-Hydroxypropylmethyl Ether;
Hypromellose

Hydroxypropylmethylcellulose is a cellulose having some of 
the hydroxyl groups in the form of the methyl ether and some 
in the form of the 2-hydroxypropyl ether. The various grades 
commercially available are distinguished' by a number 
indicative of the apparent viscosity in millipascal seconds of 
a 2 per cent w/v solution measured at 20°.

Category. Treatment of tear deficiency; pharmaceutical aid 
(tablet excipient; suspending agent).

Description. A white or yellowish white, fibrous or granular 
powder; hygroscopic after drying.'

Identification
A. With constant stirring add a quantity containing 1 g of the 
dried substance into 50 ml of carbon dioxide-free water 
previously heated to 90°. Allow to cool, dilute to 100 ml with 
carbon dioxide-free water and continue stirring until solution 
is complete (solution A). Heat 10 ml of solutionAin a water- 
bath with stirring. At temperatures above 50° the solution 
becomes cloudy or a flocculent precipitate is formed. On 
cooling, the solution becomes clear or slightly opalescent.
B. To 10 ml of solution A add 10 ml of 1Msodium hydroxide 
or 1 M hydrochloric acid', in either case the mixture remains 
stable.
C. To 10 ml of solution A add 0.3 ml of 2 M acetic acid and 
2.5 ml of a 10 per cent w/v solution of tannic acid', ayellowish 
white, flocculent precipitate is produced which dissolves in 
6 M ammonia.
D. Without heating completely dissolve 0.2 g in 15 ml of a 
70 per cent w/w solution Qi sulphuric acid, pour the solution 
with stirring into 100 ml of iced water. In a test-tube kept in ice, 
mix thoroughly 1 ml of the solution with 8 ml of sulphuric 
acid, added drop wise. Heat in a water-bath for exactly 3 minutes 
and cool immediately in ice. When the mixture is cool, carefully 
add 0.6 ml of a solution containing 3 g Qi ninhydrin in 100 ml 
of a 4.55 per cent w/v solution of sodium metabisulphite, mix 
well and allow,to stand at 25°; a pink colour is produced 
immediately which becomes violet within 100 minutes.
E. Place 1 ml of solution A on a glass plate. After evaporation 
of the water a thin film is produced.
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Tests

pH (2.4.24). 5.5 to 8.0, determined in solution A.

Appearance of solution. Solution A is not more opalescent 
than opalescence standard OS3 (2.4.1), and not more intensely 
coloured dhan reference solution YS6 (2.4.1).

Apparent viscosity. 75 to 140 per cent of the stated value, 
determined by the following method. Weigh a quantity 
equivalent to 2.0 g of the dried substance and add, with 
constant stirring, to 50 ml of water previously heated to 90°. 
Allow to cool, dilute to 100.0 ml with water and continue 
stirring until solution is complete. Adjust the weight of the 
solution to 100 g and centrifuge the solution to expel any 
trapped ain Determine the viscosity, Method C, at 20° using a 
shear rate .of 10 s’1 (2.4.28).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Chibrides (2.3.12). Dilute 5.0 ml of solution Ato 15 ml with 
water. The resulting solution complies with the limit test for 
chlorides (0.5 per cent).

Sulphated ash (2.3.18). Not more than 3.0 per cent.

Loss on drying .(2.4.19). Not more than 10.0 per cent, 
determined on 0.5 g by drying in an oven.at 105°.

Storage. Store protected from moisture.

Labelling. The label states .the apparent viscosity in millipascal 
seconds of a 2 per cent w/v solution.. .

Hydroxypropyl Methylcellulose 
Phthalate
Hypromellose Phthalate

HYDROXYPROPYL METHYLCELLULOSE PHTHALATE

Hydroxypropyl Methylcellulose Phthalate is 2-hydroxypropyl 
methylcellulose phthalate.

Category. Pharmaceutical aid.

Description. A white to off-white, free flowing flakes or a 
granular powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydroxypropyl 
methylcellulose phthalate IPRS or with the reference spectrum 
of hydroxypropyl methylcellulose phthalate.

Tests

Viscosity (2.4.28). Not less than 80 per cent and not more than 
120 per cent of the label claim at 20° by dissolving 10 g, 
previously dried at 105° for 1 hour, in 90 g of a mixture of equal 
weights of methanol and dichloromethane.

Free phthalic acid. Not more than 1.0 per cent.

Test solution. Disperse 200 mg of the substance under 
examination with 50 ml of acetonitrile,, with the aid of 
ultrasound. Add 10 ml of water, mix and dilute to 100.0 ml with 
acetonitrile.

Reference solution. Disperse 12.5 mg of phthalic acid with 
125 ml of acetonitrile. Add 25 ml of water and dilute to 
250.0 ml with acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 85 volumes of 0.1 M 

cyanoacetic acid and 15 volumes of acetonitrile, ■
- flowrate: 2mlperminute,
- spectrophotometer set at 235 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of phthalic acid.

Phthalyl content. Not less than 21.0 per cent and not more 
than 35.0 per cent.

Transfer 1 g to a conical flask, dissolve in 50 ml of a mixture of 
2 volume of ethanol, 2 volume of acetone and 1 volume of 
water. Add phenolphthalein TS and titrate with 0.1Msodium 
hydroxide. Carry out a blank titration.

Calculate the content of phthalyl by using formula:

0.01(149.1)(V/W)-2(149.1/166.1)(P) .
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where 149.1 and 166.1 are the molecular weights ofthe phthalyl 
group and phthalic acid respectively,

V is the volume, in ml of 0.1 Msodium hydroxide consumed 
after correction for the blank,

W is the weight, in g, calculated on the anhydrous basis of 
Hypromellose Phthalate taken,

and P is the percentage of free phthalic acid found as directed 
in the test for Limit of free phthalic acid.

Chlorides. Dissolve 2.0 g in 40 ml of 0.2 Msodium hydroxide, 
add 1 drop of phenolphthalein TS, and add 2 M nitric acid 
dropwise, with stirring, until the red colour is discharged. Add 
an additional 20 ml of 2 M nitric acid with stirring. Heat on a 
water-bath, with stirring, until the gel-like precipitate formed 
becomes granular. Cool the mixture, and centrifuge. Separate 
the liquid phase, and wash the residue with three successive 
20-ml portions of water, separating the, washings by 
centrifuging. Dilute the combined liquids with water to 
200 ml, mix, and filter. 35 ml ofthe filtrate complies with the limit 
test for chlorides (0107 per cent).

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 5.0 per cent, determined on 
0.5 g.

Storage. Store protected from moisture.

Hydroxyurea

o

LJH2N N

CH^NA Mol. Wt. 76.1

Hydroxyurea contains not less than 97.0 per cent and not 
more than 103.0 per cent of CH4N2O2, calculated on the dried 
basis.

Category. Anticancer.

Description. A white to off-white powder.

Identification

Determine by infrared absorption spectrophotometry (2,4,6); 
Compare the spectrum with that obtained with hydroxyurea 
IPRS or with the reference spectrum of hydroxyurea.

Tests
Urea and related compounds. Determine by paper 
chromatography (2.4.15).

Mobile phase. A mixture of equal volumes of iso butyl alcohol 
and water, mix, use upper layers as the mobile phase and 
lower layers as stationary phase.

Test solution. Dissolve 10.0 mg of the substance under 
examination in 1.0 ml of water.

Reference solution. A0.01 per cent w/v solution of urea IPRS 
in water.

Use a suitable chromatographic paper strip by dipping it in 
pH 6.5 buffer solution (prepared by mixing of700 ml of 0.2 M 
dibasic sodium phosphate and 300 ml of 0.1 M citric acid). 
Dry the paper strip, and apply 100 pl of the test solution and 
50 pl of the reference solution. Place the strip in a 
chromatographic chamber for descending chromatography 
containing the stationary phase in the bottom ofthe chamber 
and the mobile phase in the trough. Develop for 24 hours, 
remove the strip from the chamber, dry in air again develop 
from 24 hours. Remove the strip, air dry, spray with 
p-dimethylaminobenzaldehyde solution 1.0 per cent 
(Dissolving 1.0 g ofp~dimethylaminobenzaldehyde in 50 ml 
of alcohol, add 2 ml of hydrochloric acid and dilute with 
alcohol to 100,0 ml), heat at 900° for 1 to 2 minutes. Not more 
than two spots, other than the major component, are present 
in the test solution and their intensities are not greater than 
the intensity of the spot from the reference solution (0.5 per 
cent of each impurity). The Rf values relative to hydroxyurea, 
the principal spot, are 0.65 and 1.26 (urea).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in vacuum at 60° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve about 40 mg of the substance under 
examination in 100.0 ml of the mobile phase.

Reference solution (a). A solution containing 0.04 per cent 
w/v each of of hydroxyurea IPRS and hydroxylamine 
hydrochloride in the mobile phase.
Reference solution (b). A 0.04 per cent w/v solution of 
hydroxyurea IPRS in the mobile phase.

Chromatographic system
- a stainless steel column of 25 cm x 4,6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 85 volumes of a buffer solution 

prepared by dissolving 1.7 g of tetrabutylammonium 
hydrogen sulphate and 1,74 g of dibasic potassium 
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phosphate anhydrous in 1000 ml of water, adjusted to 
pH 5.0 with IM sodium hydroxide or dilute 
orthophosphoric acid and 15 volumes of methanol,

- flowrate: 0.5 mlperminute,
- spectrophotometer set at 214 nm, 

injection volume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to hydroxylamine and 
hydroxyurea is not less than 1.5.

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 5000, tailing factor is not 
more than 1.5 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate content of CH4N2O2.

Storage. Store protected from moisture.

Hydroxyurea Capsules
Hydroxyurea Capsules contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
hydroxyurea, CH4N2O2.

Usual strength. 500 mg.

Identification

Shake a quantity of the contents. of the capsules containing 
30 mg of Hydroxyurea, to a centrifuge tube, add 10 ml of 
anhydrous methanol. Mix and centrifuge for 3 minutes. 
Transfer 1.0 ml of the clear supernatant to a mortar containing 
500 mg of potassium bromide, triturate to a homogeneous 
blend, dry in a vacuum desiccators at 60° for 3 hours, and 
prepare a suitable disk.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydroxyurea 
IPRS treated in the same manner or with the reference spectrum 
of hydroxyurea.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle), 
Medium. 500 ml of water,.
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of medium and filter.

Determine by liquid chromatography (2.4.14) using the 
chromatographic conditions as described under Assay.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. Withdraw a suitable volume ofthe medium 
and filter, rejecting the first few ml of filtrate.

Reference solution. Prepare a solution using hydroxyurea 
IPRS in the dissolution medium to obtain a solution having 
concentration similar to the expected concentration in the test 
solution.

Inject the reference solution and the test solution.

Calculate the content ofCH4N2O2.

Q. Not less than 80 per cent of the stated amounts of CH4N2O2.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing 40 mg of Hydroxyurea and transfer to a 
100.0 ml volumetric flask. Add about 75 ml of mobile phase 
and disperse with the aid of ultrasound for about 10 minutes. 
Stir the solution with magnetic stirrer for further 30 minutes, 
cool and dilute to volume, filter, rejecting the first few ml of 
filtrate.

Reference solution (a). A solution containing 0.04 per cent 
w/v each of hydroxyurea IPRS and hydroxylamine 
hydrochloride in the mobile phase.

Reference solution (b). A 0.04 per cent w/v solution of 
hydroxyurea IPRS in the mobile phase.

Chromatographic system
- a stainless steel column of 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 85 volumes of a buffer solution 

prepared by dissolving 1.7 g of tetrabutylammonium 
hydrogen sulphate and 1.74 g of dibasic potassium 
phosphate anhydrous in 1000 ml of water, adjusted to 
pH 5.0 with dilute sodium hydroxide or dilute 
orthophosphoric acid and 15 volumes of methanol,

- flow rate: 0.5 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to hydroxylamine and 
hydroxyurea is not less than 1.5.

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 5000, tailing factor is not 
more than 1.5 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate content of CH4N2O2 in the capsules.

Storage. Store protected from moisture.
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Hydroxyzine Hydrochloride

C^tCINA^HCI • . Mol. Wt. 447.8

Hydroxyzine Hydrochloride is (AS)-2-[2-[4-[(4-chlorophepyl) 
phenylmethyl]piperazin-I-yl]ethoxy]ethanol dihydrochloride.

Hydroxyzine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of C2iH27C1N2O2)2HCI5 
calculated on the dried basis.

Category. Antiallergic.

Description. A white or almost white, hygroscopic, crystalline 
powder.

Identification

Tests B and C may be omitted if tests A and D are carried out. 
Test A may be omitted if tests B; C and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hydroxyzine 
hydrochloride. IPRS- or with the reference spectrum of 
hydroxyzine hydrochloride.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G..

Mobile phase. A mixture of 1 volume of ammonia, 24 volumes 
of ethanol (95 per cent) and 75 volumes of toluene..

Solvent, mixture. 50 volumes of methanol and 50 volumes of 
dichloromethane.

Test solution. Dissolve 0.5 g of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture. - .....

Reference solution (a). A 5.0 per cent w/v solution of 
hydroxyzine hydrochloride IPRS in the solvent mixture.

Reference solution (b). A 5.0 per cent w/v\solution of 
meclozine- dihydrochloride in the solvent mixture. Dilute 
1.0 ml of the solution to 2.0 ml with reference solution (a).

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise;15 cm. Dry the plate in air and spray with 
potassium iodobismuthate solution and examine immediately. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the principal spot in the chromatogram 

obtained with reference solution (a). The test is not valid unless 
the chromatogram obtained with reference solution (b) shows 
2 clearly separated principal spots.

C. Dissolve 0.1 g in ethanol (95per cent) and dilute to 15 
with the same solvent. Add 15 ml’of a saturated solution of 
picric acid in ethanol (95 per cent). Allow to stand for 
15 minutes; a precipitate is formed, filter. Recrystallise from 
ethanol (95 percent). Initiate crystallization, if necessary by 
scratching the wall of the tube with a glass rod. The crystals 
melt(2.4.21)atl89°to 192°.

D. It gives reaction (A) of chlorides (2.3.1).

Tests

Solution A. A 10.0 per cent w/v solution in water.

Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference solution YS7 (2.4,1).

Optical rotation (2.4.22). - 0.1 ° to + 0.1°, determined on solution 
A.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of 
hydroxyzine hydrochloride IPRS in the mobile phase.

Reference solution (b). Dilute 3.0 ml of the test solution to 
200.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
25.0 ml with the mobile phase.

Chromatographic system
- a stainless; steel column 15 cm x 4.6 mm, packed with 

base-deactivated, octadecylsilane bonded to porous 
silica (3 pm),.

- mobile phase: dissolve 0,5 g of sodium 
methanesulphonate in a mixture of 14 volumes of 
triethylamine, 300 volumes of acetonitrile and 
686 volumes of water, adjusted to pH 2.7 with sulphuric 
acid,

~ flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
peak-to-valley ratio is not less than 10.0, where Hp is the height 
above the baseline of the peak immediately before the peak 
due to hydroxyzine and Hv is the height above the baseline of 
the lowest point of the curve separating this peak from the 
peak due to hydroxyzine.:

Inject reference solution (b) and the test solution. Run 
chromatogram 2.5 times the retention time of the principal 
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peak- The area of any secondary peak is not more than 
0.33 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.1 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.03 per cent)...

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method A( 10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 5.0 percent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.2 g in 10 ml of anhydrous acetic acid and 
40 ml of acetic anhydride, add 10 ml of mercuric acetate 
solution. Titrate with 0.1 Mperchloric acid, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0,1 Mperchloric acid is equivalent to 0.02239 g of 
C21H29CI3N2O2.

Storage. Store protected, from light and moisture.

Hydroxyzine Oral Solution
Hydroxyzine Oral Solution contains Hydroxyzine 
Hydrochloride in a suitable vehicle.

Hydroxyzine Oral Solution contains not less than 95.0 per 
cent and not more than 105.0 per cent ofthe stated amount of 
hydroxyzine hydrochloride,, C21 H27C1N2O2,2HC1.

Usual strength. ! 0 mg per 5 ml.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution,

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. 1 volume of dichloromethane and 1 volume 
of methanol.

Mobile phase. A mixture of 1 volume of 13.5 M ammonia, 
24 volumes of ethanol and 75 volumes of toluene.

Test solution. Disperse a quantity of the oral solution 
containing 50 mg of Hydroxyzine Hydrochloride with 5 ml of 
solvent mixture and dilute to 50.0 ml with the solvent mixture, 
centrifuge and use the supernatant liquid.
Reference solution (a). A 1.0 per cent w/v solution of 
hydroxyzine hydrochloride IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.5 per cent 
w/v, each of, hydroxyzine hydrochloride IPRS and meclozine 
hydrochloride IPRS in the solvent mixture.

Apply to the plate 30 ul ofthe test solution and 2 pl of reference 
solution (a) and (b). Allow the mobile phase to rise 15 cm. Dry 
the plate in air, spray with potassium iodobismuthate solution, 
heat at 110° for 5 minutes and allow to cool. The principal spot 
in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated spots. ■

Tests

pH (2.4.24). 2.7 to 3.0.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the oral solution 
containing 50 mg of Hydroxyzine Hydrochloride with 10 ml of 
mobile phase and dilute to 50.0 ml with the mobile phase.

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of the 
solution to 10.0 ml with the mobile phase.

Reference -solution (b)..K 0.01 per cent w/v solution of 
hydroxyzine hydrochloride IPRS in the mobile phase.

Reference solution (c). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of the 
solution to 20.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 14 volumes of triethylam ine, 

300 volumes of acetonitrile and 686 volumes of a 0.075 
per cent w/v solution of sodium methanesulphonate, 
adjusted to pH 2.7 with sulphuric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injectionvolume:20p.l.

The retention time of hydroxyzine is about 9 minutes.

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 10, where Hp is the height 
above the baseline of the peak immediately before the peak 
due to hydroxyzine and Hv is the height above the baseline of 
the lowest point of the curve separating this peak from the 
peak due to hydroxyzine.

Inj ect reference solution (a), (c) and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
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peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent). The sum of the areas of all the secondary 
peaks is not more than 2.5 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) (0.5 
per cent). Ignore any peak with an area less than the area of 
the principal peak in the chromatogram obtained with reference 
solution (c) (0.05 per cent).

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of the oral solution 
containing 50 mg of Hydroxyzine Hydrochloride with 10 ml of 
water for 20 minutes, add 125 ml of methanol and shake for a 
further 30 minutes and dilute to 250.0 ml with 30 per cent v/v 
solution of acetonitrile, filter. Dilute 5.0 ml ofthe solution to 
10.0 ml with a 30 per cent v/v solution of acetonitrile.

Reference solution (a). A 0.01 per cent w/v solution of 
hydroxyzine hydrochloride IPRS in 30 per cent v/v solution 
of acetonitrile.

Reference solution (b). A 0.01 per cent w/v solution of 
hydroxyzine hydrochloride IPRS in the mobile, phase.

Use chromatographic system as described under Related 
substances.

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 10, where Hp is the height 
above the baseline of the peak immediately before the peak 
due to hydroxyzine and Hv is the height above the baseline of 
the lowest point of the curve separating this, peak from the 
peak due to Hydroxyzine.

Inject reference solution (a) and the test solution.

Determine the weight per ml (2.4.29) of the oral solution and 
calculate the content of C2iH27C1N2O2,2HC1.

Hydroxyzine Tablets
Hydroxyzine Hydrochloride Tablets

Hydroxyzine Tablets contain Hydroxyzine Hydrochloride.

Hydroxyzine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
hydroxyzine hydrochloride, C2iH27ClN2O2,2HCl.

Usual strengths. 10mg;25mg.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that: in the 
chromatogram obtained with reference solution (a).

B. Determine by thin-Iayer.chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 1 volume of 13.5 M ammonia 
24 volumes of ethanol and 75 volumes of toluene.

Solution A. 1 volume of methanol and 1 volume of 
dichloromethane.. . ..

Test solution. Shake a quantity of the powdered tablets 
containing 100 mg of Hydroxyzine Hydrochloride with 5 ml of 
solution A and dilute to 10 ml with solution A, centrifuge and 
use the supernatant liquid.

Reference solution (a). A 1.0 per cent w/v solution of 
hydroxyzine hydrochloride IPRS in solution A.

Reference solution (b). A solution containing 0.5 per cent 
w/v, each of, hydroxyzine hydrochloride IPRS and meclozine 
hydrochloride IPRS in solution A.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air spray with potassium 
iodobismuthate solution, heat at 110° for 5 minutes and allow 
to cool. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with reference solution (a). The test is not valid unless 
the chromatogram obtained with reference solution (b) shows 
two clearly separated spots.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary, with the medium. Measure the 
absorbance of the resulting solution at the maximum at about 
230 nm (2.4.7). Calculate the content of C21H27C1N2O2,2HC1 in 
the medium from the absorbance obtained from a solution of 
known concentration of hydroxyzine hydrochloride IPRS.

Q. Not less than 75 per cent of the stated amount of 
C2JH27C1N2CUHCL

Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Hydroxyzine Hydrochloride with 10 ml of 
the mobile phase and dilute to 50.0 ml with the mobile phase, 
filter.

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml ofthe 
solution to 10.0 ml with the mobile phase.
Reference solution (b). A 0.01 per cent w/v solution of 
hydroxyzine hydrochloride IPRS in the mobile phase..
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Reference solution (c). Dilute 1.0 ml of the test solution to 
£00.0 ml with the mobile phase. Further dilute 1.0 ml ofthe 
solution to 20.0 ml with the mobile phase.

Chromatographic system
_ a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 14 volumes of triethylamine, 

300 volumes of acetonitrile and 686 volumes of a 
0.075 per cent w/v solution of sodium methane­
sulphonate, adjusted to pH 2.7 with sulphuric acid,

- flow rate: 1 ml per minute,
— spectrophotometer set at 230 nm,

- injection volume: 20 pl

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (a), (c) and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent). The sum of areas of all the secondary peaks 
is not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.5 per cent). Ignore any peak with an area less than the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) (0.05 percent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 5 0 mg of Hydroxyzine Hydrochloride 
with 10 ml of water for 20 minutes, add 125 ml of methanol and 
shake for a further 30 minutes and dilute to 250.0 ml with 30 per 
cent v/v solution of acetonitrile, filter. Dilute 5.0 ml of the 
filtrate to 10.0 ml with 30 per cent v/v solution of acetonitrile.

Reference solution (a). A 0.01 per cent w/v solution of 
hydroxyzine hydrochloride IPRS in a 30 per cent v/v solution 
of acetonitrile.

Reference solution (b). A 0.01 per cent w/v solution of 
hydroxyzine hydrochloride IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing fcator is not more than 2.0.

Inject reference solution (a) and the test solution.

Calculate the content of C21H27C1N2O2,2HC1 in the tablets.

Hyoscine Butylbromide
Scopolamine Butylbromide

C21H30BrNO4 Mol. Wt. 440.4

Hyoscine Butylbromide is (lS,3s,5R,6R,lS,3r)-6,7-epoxy- 
8-butyl-3-[(S)-tropoyloxy]tropanium bromide.

Hyoscine Butylbromide contains not less than 98.0 per cent 
and not more than 101.0 per cent of C2iH30BrNO4, calculated 
on the dried basis.

Category. Parasympatholytic.

Description. A white or almost white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hyoscine 
butylbromide IPRS or with the reference spectrum of hyoscine 
butylbromide.

B. It gives the reactions of bromides (2.3.1).

Tests
Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and colourless (2.4.1).

pH (2.4.24). 5.5 to 6.5, determined in a 10.0 per cent w/v solution.

Specific optical rotation (2.4.22). -20.0° to -18.0°, determined 
in a 5.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase B and dilute to 10.0 ml with mobile 
phase B.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase B. Dilute 1.0 ml of the solution to 
10.0 ml with mobile phase B.

Reference solution (b). Dissolve 5 mg of hyoscine butyl­
bromide for system suitability IPRS (containing impurity A 
and B) in mobile phase B and dilute to 10.0 ml with mobile 
phase B.
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Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

silica gel bonded to alkyl groups/1.8 pm),
- column temperature: 50°,
- mobile phase: A. a mixture of 5 volumes of acetonitrile 

and 95 volumes of a 0.2 per cent v/v solution of 
perchloric acid,

B. a mixture of 30 volumes of a 0.2 per 
cent v/v solution of perchloric acid and 70 volumes of 
acetonitrile,

- a gradient programme Using the conditions given below, 
- flow rate: 2.5 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 2 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 91 9
1 91 9

4.2 ; 75 " 25
5.5 66 34
10 15 85
11 15 85
12 91 9
15 91 9

1 (2RS'j-'i-hydroxy-2-phenylpropanoic acid- (DL-tropic acid), 

2(/iJ2JfJ45,5S,75')-9-methyl-3-oxa-9-azatricyclo[3.3.1.02,4] nonan-7- 
yl (25)-3-hyroxy-2-phenylpropanoate (hyoscine).

Name Relative 
retention time

Bromide 0.1
Hyoscine impurity B1 0.28
Hyoscine impurity A2 037
Hyoscine butylbromide (Retention time: 
about 6 minutes) 1.0

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to hyoscine impurity B and 
hyoscine impurity A is not less than '2.(X

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to hyoscine impurity A is not more than 
1.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.15 per cent), the area of 
any other secondary peak-is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The sum of the areas of all . the 
secondary peaks is; not more than 4 times the area of the 
principal peak in the chromatogram obtained; with reference 
solution (a) (0.4 per cent). Ignore the peak due to bromide and 

any peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 2.5 per cent, determined 
on 0.5 gby drying in an oven at 105°.

Assay. Dissolve 0.6 g in 30 ml of anhydrous glacial acetic 
acid and add 5 ml of mercuric acetate solution. Titrate with 
0.1 Mperchloric acid, using 1-naphtholbenzein solution as 
indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04404 g of 
C^oBrNCV

Storage. Store at a temperature.not exceeding 30° protected 
from light and moisture.

Hyoscine Butylbromide Injection
Scopolamine Butylbromide Injection

Hyoscine Butylbromide Injection is a sterile solution of 
Hyoscine Butylbromide in Water for Injections.

Hyoscine Butylbromide Injection contains not less than 
92.5 per cent and not more than 107.5 per cent of the stated 
amount of hyoscine butylbromide, C2iH30BrNO4.

Usual strength. 20 mg per ml.

Identification
Evaporate to dryness a volume of the injection containing 
0.1 g of Hyoscine Butylbromide, shake the residue with 20 ml 
of chloroform, filter, evaporate the filtrate to dryness and 
triturate the residue with 5 ml of acetonitrile. Evaporate to 
dryness and dry the residue at 50° at a pressure not exceeding 
0.7 kPa for 1 hour. The residue complies with the following 
tests.
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hyoscine 
butylbromide IPRS or with the reference spectrum of hyoscine 
butylbromide.
B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.15 per cent w/v solution in 0.01Mhydrochloric acid shows 
absorption maxima at about 252 nm, 257 nm and 264 nm and a 
less well-defined maximum at about 247 nm.
C. To 1 mg add 0.2 ml offuming nitric acid and evaporate to 
dryness on a water-bath. Dissolve the residue in 2 ml of acetone 
and add 0.1 ml of a 3 per cent w/v solution of potassium 
hydroxide in methanol, a violet colour is produced.

Tests
pH (2.4.24). 3.7 to 5.5. .
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gyoscine. Determine by liquid chromatography (2.4.14).

Test solution. The injection diluted if necessary, to contain 1.0 
per cent w/v of Hyoscine Butylbromide in 0.001 M 
hydrochloric acid.

Reference solution (a). A 0.001 per cent w/v solution of 
hyoscine hydrobromide IPRS in 0.001 Mhydrochloric acid.

Reference solution (b). Add 10 pl of the test solution to 10 ml 
ofreference solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (10 pm),
- mobile phase: dissolve 2.0 g of sodium dodecyl sulphate 

in a mixture of370 ml of 0.00 IM hydrochloric acid and 
680 ml of methanol,

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to hyoscine and 
butylhyoscine is not less than 5.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to hyoscine is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent).

Related substances. Determine by liquid chromatography 
(24.14).

Test solution. Dilute a volume of the injection containing 100 
mg of Hysoscine Butylbromide to 20.0 ml with 0.001 M 
hydrochloric acid.

Reference solution ■(a);-.K 0.005 per cent w/v solution of 
hysoscine butylbromide IPRS in 0.001 M hydrochloric acid.

Reference solution (b). A 0.006 per cent w/v solution of tropic 
acid in 0.001 M hydrochloric acid.

Reference solution (c). A solution containing 0.5 per cent 
w/v of hysoscine butylbromide IPRS and 0.003 per cent w/v 
of tropic acid in 0.001 M hydrochloric acid.

Chromatographic system
- a stainless steel column 12.5 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), (Such 
as LiChrospher 60 RP-Select B),

-column temperature: 45°,
-mobile phase: a mixture of 87.5 volumes of a buffer 

solution prepared by dissolving 12.65 g of sodium 
dihydrogen orthophosphate mbnohydrate and 3.4 g of 
tetrabutylammonium hydrogen sulphate, in 1000 ml of 
water, adjusted to pH 5.5 with 0.5 Msodium hydroxide 
and 12.5 volumes of methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Name Relative Correction
•___________________________ retention time factor

Hyoscine butylbromide (Retention 
time: about 5 minutes) 1.0 —
Tropic acid 1.3 —
Hyoscine impurity G1 2.6 0.41

1(17J)2Jf,4S,5Si7s,9r)-9-butyl-9-methyl-7-[(2-phenylprop-2- 
enoyl)oxy]-3-oxa-9-azoniatricyclo[3.3.102,4]iionane (apo-N- 
butylhyoscine).

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to hyoscine butylbromide 
and tropic acid is not less than 1.5.'
Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to hyoscine impurity G is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (1.0 per cent), the area of any peak 
corresponding to tropic acid is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1.2 per cent), the area of any other secondary 
peak is not more than 0.2 times the area ofthe principal peak in 
the chromatogram obtained with reference solution (a) 
(0.2 per cent) and the sum of the areas of all the secondary 
peaks is not more than 2.5 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) 
(2.5 per cent). Ignore the peak due to bromide and any peak 
with an area less than 0.1 times the area ofthe principal peak in 
the chromatogram obtained with reference solution (a) 
(0.1 percent).
Bacterial endotoxins (2.2.3). Not more than 8.75 Endotoxin 
Units per mg of hyoscine butylbromide.
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).
Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of injection containing about 
40 mg of Hyoscine Butylbromide in 100.0 ml of 0.001M 
hydrochloric acid.
Reference solution. A 0.04 per cent w/v solution of hyoscine 
butylbromide IPRS in 0.00IM hydrochloric acid.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (10 pm) (Such as 
Lichrosorb C8),

- mobile phase: a buffer solution prepared by 
dissolving 2.0 g of sodium lauryl sulphate in a mixture 
of 370 volumes of 0.001 Mhydrochloric acid and 
680 volumes of methanol,
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- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injectionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, tailing 
factor is not more than 2.0 per cent and the relative standard 
deviation for replicate injections is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C2iH30BrNO4 in the injection.

Storage. Store at a temperature not exceeding 30° protected 
from light and moisture.

Hyoscine Butylbromide Tablets
Scopolamine Butylbromide Tablets

Hyoscine Butylbromide Tablets contain not less than 92.5 per 
cent and not more than 107.5 per cent of the stated amount of 
hyoscine butylbromide, C2iH3()BrNO4.

Usual strength. 10 mg.

Identification

Shake a quantity of the powdered tablets containing 50 mg of 
Hyoscine Butylbromide with 20 ml of chloroform, filter, 
evaporate the filtrate to dryness and triturate the residue with 
5 ml of acetonitrile. Evaporate to dryness and dry the residue 
at 50° at a pressure not exceeding 0.7 kPa for 1 hour. The 
residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hyoscine 
butylbromide IPRS or with the reference spectrum of hyoscine 
butylbromide.

B. To 1 mg add 0.2 ml oifuming nitric acid and evaporate to 
dryness on a water-bath. Dissolve the residue in 2 ml of acetone 
and add 0.1 ml of a 3 per cent w/v solution of potassium 
hydroxide in methanol, a violet colour is produced.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.001 Mhydrochloric acid, 
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Dilute the filtrate with the dissolution medium 
to obtain a solution containing 0.002 per cent w/v of Hyoscine 
Butylbromide.
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Reference solution. A 0.002 per cent w/v solution of hyoscine 
butylbromide IPRS in the dissolution medium.

Chromatographic system
- a stainless steel column 12.5 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), (Such 
as Lichrospher 60 RP select B),

- mobile phase: a mixture of 78 volumes of a buffer solution 
prepared by dissolving 2.5g-of sodium heptane­
sulphonate monohydrate in 720 ml of a 0.908 per cent 
w/v solution of potassium dihydrogen ortho­
phosphate and add 60 ml of 1.188 per cent w/v solution 
of disodium hydrogen orthophosphate and 24 volumes 
of acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 50 pl.

Inject the reference solution and the test solution.

Calculate the content of C2iH30BrNO4 in the medium.

Q. Not less than 75 per cent of the stated amount of 
C21H30BrNO4.

Hyoscine. Determine by liquid chromatography (2.4.14),

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of Hyoscine Butylbromide with 10 ml of 
0.001 M hydrochloric acid with the aid of ultrasound for 15 
minutes, centrifuge and filter.

Reference solution (a). A 0.001 per cent w/v solution of 
hyoscine hydrobromide IPRS in 0.001 Mhydrochloric acid.

Reference solution (b). Add 10 pl ofthe test solution to 10 ml 
of reference solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm,packed with 

octylsilane bonded to porous silica (10 pm),
- mobile phase: dissolve 2.0 g of sodium dodecyl sulphate 

in a mixture of370 ml of 0.00 IM hydrochloric acid and 
680 ml of methanol,

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to hyoscine and 
butylhyoscine is not less than 5.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to hyoscine is .not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent).

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel F254.
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Mobile phase. A mixture of 0.5 volume of anhydrous formic 
acid ,1.5 volumes of water, 9 volumes of ethanol and 9 
volumes of methylene chloride.

Test solution. Shake a quantity of the powdered tablets 
containing 20 mg of Hyoscine Butylbromide with 5 ml of 0.01M 
hydrochloric acid and filter.

Reference solution (a). Dilute 3 volumes of the test solution 
to 100 volumes with 0.01Mhydrochloric acid.

Reference solution (b). Dilute 1 volume ofthe test solution to 
50 volumes with 0.0 IM hydrochloric acid.

Reference solution (c). Dilute 1 volume ofthe test solution to 
400 volumes with 0.01 Mhydrochloric acid.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 4 cm, dry the plate at 60° for 15 minutes and 
spray with a solution prepared by mixing equal volumes of a 
40 per cent w/v solution of potassium iodide in water and a 
solution prepared by dissolving 0.85 g of bismuth oxynitrate 
in a mixture of 10 ml of glacial acetic acid and 40 ml of water 
and diluting 1 volume of the mixture with 2 volumes of glacial 
acetic acid and 10 volumes of water immediately before use. 
Allow the plate to dry in air, spray well with 5.0 per cent w/v 
solution of sodium nitrite and examine immediately.

In the chromatogram obtained with the test solution, the 
principal spot has an Rf value of 0.45.

In the chromatogram obtained with the test solution any 
secondary spot with an Rf value less than that ofthe principal 
spot is not more intense than the spot in the chromatogram 
obtained with reference solution (a) (3.0 per cent), not more 
than two such spots are more intense than the spot in the 
chromatogram obtained with reference solution (c) (0.25 per 
cent); any secondary spot with an Rf value more than that of 
the principal spot is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (2.0 per 
cent) and not more than one such spot with an Rf value more 
than that of the principal spot is more intense than the spot in 
the chromatogram obtained with reference solution (c) (0.25 
per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay using following test solution.

Test solution. Disperse one tablet in 25.0 ml of 0.001 M 
hydrochloric acid with the aid of ultrasound.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 40 mg of Hyoscine 
Butylbromide in 60 ml of 0.00 IM hydrochloric acid, dilute to 
100.0 ml with 0.00 IM hydrochloric acid, centrifuge and filter.

Reference solution. A 0.04 per cent w/v of solution of hyoscine 
butylbromide IPRS in 0.001M hydrochloric acid.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (10 pm) (Such as 
Lichrosorb C8),

- mobile phase: a buffer solution prepared by dissolving 
2.0 g sodium lauryl sulphate in a mixture of370 volumes 
of 0.001 M hydrochloric acid and 680 volumes 
of methanol,

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, tailing 
factor is not more than 2.0 per cent and the relative standard 
deviation for replicate injections is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C2IH30BrNO4 in the tablets.

Storage. Store at a temperature not exceeding 30° protected 
from light and moisture.

Hyoscine Hydrobromide
Scopolamine Hydrobromide

, HBr,3H2O

CI7H2iNO4,HBr,3H2O Mol. Wt. 438.3

Hyoscine Hydrobromide is (119,35,5R,6R,7S)-6,7-epoxytropan- 
3 -yl(S)-tropate hydrobromide trihydrate.

Hyoscine Hydro bromide contains not less than 99.0 per cent 
and not more than 101.0 per cent of Ci7H21NO4,HBr, calculated 
on the anhydrous basis.

Category. Parasympatholytic.

Description. Colourless crystals or a white, crystalline powder.

Identification
Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.
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A.Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hyoscine 
hydrobromide IPRS or with the reference spectrum of hyoscine 
hydrobromide.

B. To about 1 mg add 0.2 ml of fuming nitric acid and evaporate 
to dryness on a water-bath. Dissolve the residue in 2 ml of 
acetone and add 0.1 ml of a 3 per cent w/v solution ofpotassium 
hydroxide in methanol', a violet colour is produced.

C. It gives the reaction of alkaloids (2.3.1).

D. It gives the reactions of bromides (2.3.1).

Tests
pH (2.4.24), 4.0 to 5.5, determined ina5.0 per cent w/v solution.

Specific optical rotation (2.4.22).—27.0° to -24.0°, determined 
in a 5.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 70 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with 
mobile phase.

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
20.0 ml with the mobile phase.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 25.0 ml with the mobile phase.

Reference solution (c). A solution containing 0.001 per cent 
w/v of hyoscine hydrobromide impurity B IPRS and 0.0014 
per cent w/v of the substance under examination in the mobile 
phase.

Chromatographic system
- stainless steel column 12.5 cm x 4.0 mm, packed with 

octylsilane bonded to porous silica (3 pm),
- mobile phase: a mixture of330 volumes of acetonitrile 

and 670 volumes of a 0.25 per cent w/v solution of 
sodium dodecyl sulphate, previously adjusted to pH 
2.5 with 5 M orthophosphoric acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 21 O nm,
- injection volume: 5 pl.

Name Relative 
retention time

Correction 
factor

Hyoscine impurity D1 0.2 0.3
Hyoscine impurity B2 . 0.9 ■----- :

Hyoscine (Retention time: 
about 5 minutes) 1.0 —
Hyoscine impurity A3 1.3 ■ —

Hyoscine impurity C4 2.4 0.6

’DL-tropic acid,

IP 2022

2norhyoscine,
2hyoscy amine, 

4apohyoscine.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to hyoscine impurity B and 
hyoscine is not less than 1.5 and the tailing factor for the peak 
due to hyoscine is not more than 2.5.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 3 times the retention time of the peak due to 
hyoscine. In the chromatogram obtained with the test 
solution, the area of peak corresponding to hyoscine impurity 
B is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). The area of peak corresponding to hyoscine impurities 
A, C and D is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.1 per cent). The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent). The sum of 
areas of all the secondary peaks is not more than 1.4 times the 
area of the principalpeak in the chromatogram obtained with 
reference solution (a) (0.7 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent) and the peak due to bromide ion which appears close to 
the solvent peak.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 10.0 to 13.0percent, determined on 0.2 g.

Assay. Weigh 0.4 g, dissolve in 10 ml of anhydrous glacial 
acetic acid, warming if necessary, cool the solution and add 
20 ml of dioxan. Titrate with 0.1 Mperchloric acid, 
determining the end-point potentiometrically (2.4.25). Cany 
out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03843 g of 
CI7H2iNO4,HBr.

Storage. Store protected from light and moisture in well-filled 
containers of small capacity in a refrigerator at a temperature 
not exceeding 15°.

Hyoscine Hydrobromide Injection
Scopolamine Hydrobromide Injection
Hyoscine Hydrobromide Injection: is a sterile solution of 
Hyoscine Hydrobromide in Water for Inj ection.

Hyoscine Hydrobromide Injection contains not less than 
90.0 per cent and not more than 1.10.0 per cent ofthe stated 
amount of hyoscine hydrobromide, Ci7H2iNO4,HBr,3H2O.

Usual strength. 400 pg per ml.
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Identification

_4. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of chloroform, 
40 volumes of acetone and 10 volumes of diethylamine.

'pest solution. Evaporate a volume of the injection containing 
5 mg of Hyoscine Hydrobromide to dryness on a water-bath, 
triturate the residue with 1 ml of ethanol (95 per cent), allow 
to stand and use the supernatant liquid.

Reference solution. A.solution containing 0.5 per cent w/v of 
hyoscine hydrobromide IPRS in ethanol (95 per cent).

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air, heat it at 105° for 20 minutes, allow to cool 
and spray with dilute potassium iodobismuthate solution. 
The principal spot in the chromatogram obtained with the test 
solution corresponds' to that in the chromatogram obtained 
with the reference solution.

B. In the Assay, the chromatogram obtained with test solution 
(b) shows a peak with the same retention time as the peak 
derived from hyoscine hydrobromide in the chromatogram 
obtained with the reference solution.

C. Evaporate a suitable volume to dryness. To 1 ml of a 1.0 per 
cent w/v solution of the residue add 1 ml of 5 M ammonia, 
shake with chloroform and evaporate the chloroform solution 
to dryness on a water-bath. To the residue add 1.5 ml of a 
2.0 per cent w/v solution of mercuric chloride in ethanol 
(60per cent); a white precipitate is produced which dissolves 
on warming (distinction from atropine and hyoscyamine).

D. It gives reaction (A) of bromides (2.3.1).

Tests

pH (2.4.24). 4.0to 6.0.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).-

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of injection containing about 
0;04 g of Hyoscine Hydrobromide in 100.0 ml of -water.

Reference solution. A 0.04 per cent w/v solution of hyoscine 
hydrobromide IPRS in -water.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Lichrosorb RP18),

- mobile phase: a mixture of 1 volume of 60 per cent w/v 
solution of perchloric acid, 31 volumes of methanol 
and 68 volumes of water, adjusted to pH 2.5 with 
13.5 M ammonia, ' '

- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of Ci7H21NO4,HBr,3H2O in the injection.

1 mg of C]7H2iNO4,HBr is equivalent to 1.141 mg of 
C]7H21NO4,HBr,3H2O.

Storage. Store at a temperature not exceeding 15°, protected 
from light.

Hyoscine Hydrobromide Tablets
Scopolamine Hydrobromide Tablets

Hyoscine Hydrobromide Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of hyoscine hydrobromide, Ci7H2iNO4,HBr,3H2O.

Usual strengths. 300 pg; 600 pg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of chloroform, 40 
volumes of acetone and 10 volumes of diethylamine.

Test solution. Shake a quantity of the powdered tablets 
containing 10 mg of Hyoscine Hydrobromide with 2 ml of 
ethanol (95 per cent) and centrifuge.

Reference solution. A solution containing 0.5 per cent w/v of 
hyoscine hydrobromide IPRS in ethanol (95 per cent).

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air, heat it at 105° for 20 minutes, allow to cool 
and spray with dilute potassium iodobismuthate solution. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution. .

B. In the Assay, the chromatogram obtained with test solution 
(b) shows a peak with the same retention time as the peak 
derived from hyoscine hydrobromide in the chromatogram 
obtained with the reference solution.

C. Extract a quantity of the powdered, tablets containing I mg 
of Hyoscine Hydrobromide with 5 ml of ethanol (95 per cent), 
filter and evaporate the filtrate to. dryness on a water-bath. 
Cool, add 0.2 ml offuming nitric acid and again evaporate to 
dryness on a water-bath; a yellow residue is produced. To the 
cooled residue add 2 ml of acetone and 0.2 ml of a 3.0 per cent 
w/v solution of potassium hydroxide in methanol; a deep 
violet colour is produced. (Atropine and hyoscyamine also 
yield this reaction; the reaction is masked by other alkaloids).
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D. The powdered tablets give reaction (A) of bromides (2.3.1).

Tests

Uniformity of content. Complies with the test stated under 
Tablets.

For tablets containing 600 pg of Hyoscine Hydrobromide—

Test solution (a). Powder one tablet and triturate with 5 ml of 
0.1 M hydrochloric acid. Add 1.0 ml of a 0.0375 per cent w/v 
solution of atropine sulphate IPRS (internal standard) in 
methanol (solution A), extract with two quantities, each of 
5 ml, of chloroform and discard the chloroform extracts. Add 
1 ml of 5 M ammonia. Extract with two quantities, each of 5 ml, 
of chloroform, shake the combined extracts with 1 g of 
anhydrous sodium sulphate, filter and evaporate the filtrate 
to dryness. Dissolve the residue in 0.5 ml of a mixture of 
20 volumes of dichloromethane, 4 volumes of N,O-bis (tri­
methylsilyl) acetamide and 1 volume of trimethyl- 
chlorosilane, mix and allow to stand for 30 minutes.

Test solution (b). Prepare in the same manner as test solution 
(a) but omitting the addition of solution A.

Reference solution. Add 1 ml of a 0.0375 per cent w/v solution 
of atropine sulphate IPRS (internal standard) in methanol 
(solutionA) and 1 ml of 5 Mammonia to 5.0 ml ofa 0.012 per 
cent w/v solution of hyoscine hydrobromide IPRS and 
complete the procedure described under test solution (a) 
beginning at the words “extract with two quantities,...”.

Carry out the procedure as described under Assay. Calculate 
the content of Ci7H2iNO4,HBr,3H2O in the tablet.

For tablets containing less than 600 pg of Hyoscine 
Hydrobromide — Use the same procedure but with 
correspondingly smaller concentrations of hyoscine 
hydrobromide IPRS and atropine sulphate IPRS.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 25 volumes of acetonitrile and 75 volumes 
of water.

Internal standard solution. A 0.02 per cent w/v solution of 
atropine sulphate IPRS in the solvent mixture.

Test solution (a). Disperse 10 whole tablets in 7 ml of the 
solvent mixture with the aid of ultrasound and dilute to obtain 
a solution containing 0.015 per cent w/v of Hyoscine 
Hydrobromide in the solvent mixture, centrifuge and filter the 
supernatant liquid.

Test solution (b). Disperse 10 whole tablets in 7 ml of the 
solvent mixture with the aid of ultrasound and dilute to obtain 
a solution containing 0.015 per cent w/v of Hyoscine 
Hydrobromide in internal standard solution.
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Reference solution. A 0.015 per cent w/v solution of hyoscine 
hydrobromide IPRS in internal standard solution.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Lichrosorb RP18),

- mobile phase: 0.05 M sodium octanesulphonate in a 
mixture of 1 volume of a 60 per cent w/v solution of 
perchloric acid, 3 volumes of methanol, 21 volumes of 
acetonitrile and 75 volumes of water,.

- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject the reference solution, internal standard solution, test 
solution (a) and (b).

Calculate the content of Ci7H21NO4,HBr,3H2O in the tablets. 
1 mg of CI7H2INO4,HBr is equivalent to 1.141 mg of 
C17H21NO4,HBr,3H2O.

Storage. Store at a temperature not exceeding 15° protected 
from light.

Hyoscyamine Sulphate

(C17H23NO3)2JH2SO4^H2O Mol. Wt. 712.9

Hyoscyamine Sulphate is bis (lJ?,3r,55)- 8-methyl-8- 
azabicyclo[3.2.1]oct-3-yl(21$)-3-hydroxy-2-phenylpropionate] 
sulphate dihydrate.

Hyoscyamine Sulphate contains not less than 98.0 per cent 
and not more than 101.0 per cent of (Ci7H23NO3)2,H2SO4,2H2O, 
calculated on the anhydrous basis. :

Category .Anticholinergic.

Description. A white or almost white, crystalline powder or 
colourless needles.
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Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
S and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with hyoscyamine 
sulphate IPRS or with the reference spectrum of hyoscyamine 
sulphate.

g. To 0.5 ml of solution A, add 2 ml of dilute acetic acid and 
heat. To the hot solution add 4 ml of picric acid solution, 
allow to cool, shaking occasionally. Collect the crystals, wash 
with 2 quantities, each of 3 ml, of iced water and dry at 105°. 
The crystal melts between 164° to 168°(2.4.21).

C. To about 1 mg of test solution add 0.2 ml of fuming nitric 
acid and evaporate to dryness on a water-bath and dissolve 
the residue in 2 ml of acetone, add 0.2 ml of a 3.0 per cent w/v 
solution o£ potassium hydroxide in methanol', a violet colour 
develops.

D. It gives reaction (A) of sulphates (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in water 
(solution A) is clear (2.4.1) and not more intensely coloured 
than reference solution BYS6 (2.4.1).

pH (2.4.24). 4.5 to 6.2, determined in 2.0 per cent w/v solution 
in carbon dioxide-free water.

Specific optical rotation (2.4.22). -29.0° to -24.0°, determined 
in solution A.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 60 mg of the substance under 
examination to 50.0 ml with mobile phase A. Further dilute 
10.0 ml ofthe solution to 50.0 ml with mobile phase A.

Reference solution (a). Dilute 5.0 ml of the test solution to 
100.0 ml with mobile phase A. Further dilute 5.0 ml of the 
solution to 50.0 ml with mobile phase A.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 25.0 ml with mobile phase A.

Reference solution (c). Dissolve 5 mg of (lR,3r,5S)-8- 
azabicyclo[3.2.1 ]oct-3-yl(2S)-3-hydroxy-2-phenyl- 
propanoate(norhyoscyamine) IPRS (hyoscyamine impurity 
B IPRS) in the 20.0 ml of test solution. Dilute 5.0 mi ofthe 
solution to 25.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- column temperature. 25°,

- mobile phase: A. dissolve 3.5 g of sodium dodecyl 
sulphate in 606 ml of a 0.7 per cent w/v solution of 
potassium dihydrogen phosphate previously adjusted 
to pH 3.3 with 0.05 Morthophosphoric acid and mix 
with 320 ml of acetonitrile,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 10 p.1.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 95 5
2 95 5

20 70 30
20.1 95 5
25 95 5

Inject reference solution (c). The relative retention time for 
(27?5)-3-hydroxy-2-phenylpropanoic acid (DL-tropic acid) 
(hyoscyamine impurity A) is about 0.2, for (lR,3S,5R,6RB)-6- 
hydroxy-8-methyl-8-azabicyclo[3.2.1]oct-3-yl(21S)-3-hydroxy- 
2-phenylpropanoate(7 -hydroxyhyoscyamine) (hyoscyamine 
impurity B) is about 0.67, for (lS,37?,5S',61?»S)-6-hydroxy“ 
8-methyl-8-azabicyclo[3.2.1]oct-3-yl (25')-3-hydroxy- 
2-phenylpropanoate (6-hydroxyhyoscyamine) (hyoscyamine 
impurity C) is about 0.72, hyoscine (hyoscyamine impurity D) 
is about 0.8, for (17?,3 r,55)-8- azabicyclo[3.2.1]oct-3-yl(25)- 
3-hydroxy-2-phenylpropanoate(norhyoscyamine) 
(hyoscyamine impurity E) is about0.9, for(17?,3r,55)-8-methyl- 
8-azabicyclo[3.2. l]oct-3-yl (2R)-2-hydroxy-3 -phenyl propanoate 
(littorine) (hyoscyamine impurity F) is about 1.1 and for 
(17?,3r,5£)-8-methyl-8-azabicyclo[3.2.1 ] oct-3-yl 
2-phenylprop-2-enoate (apoatropine) (hyoscyamine impurity G) is 
about 1.8. The test is not valid unless resolution between the 
peaks due to hyoscyamine and hyoscyamine impurity E is 
not less than 2.5. Multiply the peak areas of the impurities by 
the correction factor for calculating the contents, for impurity 
A is 0.3; impurity G is 0.6.

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak corresponding to impurity E is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent). The area of 
the secondary peaks corresponding to hyoscyamine 
impurities A, B, C, D, F, G, for each impurity, is not more than 
twice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent). The area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent). The sum of the areas of all secondary 
peaks is not more than the area of the principal peak in the
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chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 2.0 to 5.5 per cent, determined on 0.5 g.

Assay. Weigh 0.5 g and dissolve in 25 ml of anhydrous acetic 
acid. Titrate with 0.1 Mperchloric acid, determining the end- 
point'potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.0677 g of 
C34H48N2Ol0S.

Storage. Store protected from light and moisture.

Hyoscyamine Injection
Hyoscyamine Sulphate Injection
Hyoscyamine Injection is a sterile solution of Hyoscyamine 
Sulphate in Water for Injections.

Hyoscyamine Injection contains not less than 93.0 per cent 
and not more than 107.0 per cent of the stated amount of 
hyoscyamine sulphate, (CnH^NOs^HjSO^^O.

Usual strengths. 0.5 mg per ml; 2.0 mg per ml.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

B. After evaporation to dryness, complies with the test for 
sulphates (2.3.1).

Tests

pH (2.4.24). 3.0 to 6.5. ■

Bacterial Endotoxin test (2.2.3). Not more than 714.3 Endotoxin 
Units per mg of hyoscyamine sulphate. :

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injection).

Assay. Determine by liquid chromatography (2.4.14);

Test solution. Dilute a volume of injection containing about 
1 mg of Hyoscyamine Sulphate to 200.0 ml with 0.0T-M 
hydrochloric acid.;

Reference solution (a). A 0.016 per cent w/v solution pf 
hyoscyamine sulphate IPRS in 0.01 M hydrochloric acid.

Reference solution (b). Dilute 3.0 ml of reference solution (a) 
to 100.0 ml with 0:01 M hydrochloric acid.

...... ............................................... .............................. Ip 2022

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl groups chemically bonded to porous silica 
(5pm),

- mobile phase: a mixture of 1800 volumes ofthe buffer 
. solution, prepared by dissolving 13.6 g of monobasic 

. potassium phosphate in 1800 ml of water, adjusted to 
pH 3.0 with orthophosphoric acid, dilute to 2000 ml 
with water, add 0.3 volume of triethylamine and 200 
volumes of acetonitrile,

- flowrate: 1 mlperminute,
- spectrophotometer set at 205 nm,
- injectionvqlume:50pl

Inject reference solution (b). The test is not valid unless the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of (CnH^NOj^HiSO^HiO in the 
injection.

Storage. Store in single-dose or multiple-dose containers, 
preferably of Type I glass at controlled room temperature.

Hyoscyamine Oral Solution
Hyoscyamine Sulphate Oral Solution

Hyoscyamine Oral Solution is a mixture consisting of 
Hyoscyamine sulphate with buffering agents and other 
excipients. It contains suitable flavouring agents. It is filled in 
a sealed container.

The oral solution is constituted by dispersing the contents of 
the sealed container in the specified volume of water just 
before use.

Hyoscyamine Oral Solution contains not less than 90.0 per 
cent and not more than 110.0 per cent ofthe stated amount of 
hyoscyamine sulphate, (C17H23NO3)2,H2SO4,2H2O.

Usual strength. 0.125 mg per ml.

Storage. Store the constituted solution in a refrigerator 2° to 
8°. Discard any unused portion after 30 days of reconstitution. 

The contents of the sealed container comply with the 
requirements stated under Oral Liquids and with the 
following requirements. : ; ..

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the.test solution corresponds to the peak in the 
chromatogram obtained with reference solution.(b).
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Tests
pH (2.4.24). 3.0 to 6.5, determined in the reconstituted solution. 

Other tests. Comply with the tests stated under Oral Liquids. 

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the constituted solution 
containing 0.5 mg of Hyoscyamine Sulphate and dissolve in 
100.0 ml of 0.01 Mhydrochloric acid.

Reference solution (a). A 0.016 per cent w/v solution of 
hyoscyamine sulphate IPRS in 0.01 M hydrochloric acid.

Reference solution (b). Dilute 3.0 ml of reference solution (a) 
to 100.0 ml with 0.01 Mhydrochloric acid.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl groups chemically bonded to porous silica 
(5 pm),

- mobile phase: a mixture of 90 volumes of the buffer 
solution prepared by dissolving 13.6 g of monobasic 
potassium phosphate in 1800 ml of water, adjusted to 
pH 3.0 with orthophosphoric acid, dilute to 2000 ml 
with water, add 0.3 vojume of triethylamine and 10 
volumes of acetonitrile,

- ■ flow rate: 1 mlperminute,
- spectrophotometer set at 205 nm,
- injection volume: 50 pl.

Inject reference solution (b). The test is not valid unless the 
tailing factor is not more than 1.8 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of C17H23NO3)2sH2SO4,2H2O in oral 
solution.

Hyoscyamine Tablets
Hyoscyamine Sulphate Tablets

Hyoscyamine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
hyoscyamine sulphate, (Cl7H23NO3)2 H2SO4>2H2O.

Usual strength. 0.125 mg.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

HYOSCYAMIN TABLETS

B. It gives reaction (A) of sulphates (2.3.1).

Tests

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay, using the following solution as the test solution.

Test solution. Disperse 1 Tablet in 25 ml of 0.01 Mhydrochloric 
acid.

Calculate the content of (CnH^NO^LUSO^^O.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 Tablets. Disperse a 
quantity of powder containing about 0.125 mg of Hyoscyamine 
Sulphate in 25.0 ml of 0.01 Mhydrochloric acid.

Reference solution (a). A 0.016 per cent w/v solution of 
hyoscyamine sulphate IPRS in 0.01 M hydrochloric acid.

Reference solution (b). Dilute 3.0 ml of reference solution (a) 
to 100 ml with 0.01 M hydrochloric acid.

Tropic acid solution. A 0.0003 per cent w/v solution of tropic 
acid in 0.01 M hydrochloric acid.

Reference solution (c). To 3.0 ml ofthe reference solution (a), 
add 4.0 ml of the tropic acid solution and dilute to 100 ml with 
0.01 M hydrochloric acid.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

phenyl groups bonded to porous silica (4 pm),
- mobile phase: a mixture of 0.3 volume of triethylamine, 

1800 volumes of the buffer solution prepared by 
dissolving about 13.6 g of monobasic potassium 
phosphate in 1800 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid, dilute to 2000 ml with water and 
200 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume: 50 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to hyoscyamine and tropic 
acid is not less than 1.5 and the tailing factor is not more than 
1.8. The relative standard deviation for replicate injections is 
not more than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of (Ci7H23NO3)2iH2SO42H2O in the 
tablets.
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Ibudilast

C14H18N2O Mol Wt. 230.3

Ibudilast is 2-Methyl-l-(2-propan-2-ylpyrazolo[l,5-a]pyridin- 
3-yl)propan-l-one.

Ibudilast contains not less than 98.0 per cent and not more 
than 102.0 per cent of Ci4H18N2O, calculated on the dried 
basis.

Category. Antiallergic; antiasthamatic and vasodilator.

Description. A white to off white crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ibudilast IPRS 
or with the reference spectrum of ibudilast.

B. In the Assay, the principal peak in the chromatogram 
obtained with the fest solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and diluted to 50 .0 ml with 
the mobile phase.

Reference solution. A 0.05 per cent w/v solution of ibudilast 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 80 volumes of methanol and 

20 volumes of water,
- flow rate: 0.8 ml per minute,
- spectrophotometer set at 254 nm, 

injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor.is not more than 3.0.

Inject test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks peaks is not more than 1.5 per cent, calculated by area 
normalisation.

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 43° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase. Dilute 5.0 ml ofthe solution to 100.0 ml with the 
mobile phase.

Reference solution. A 0.0025 per cent w/v solution of ibudilast 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 80 volumes of methanol and 

20 volumes of water,
- flow rate: 0.8 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content ofCuHi^O

Ibuprofen

C13HlgO2 Mol. Wt. 206.3

Ibuprofen is (7?.S)-2-(4“isobutyIphenyl)propionic acid.

Ibuprofen contains not less than 98.5 per cent and not more 
than 101.0 per cent of CI3HISO2, calculated on the dried basis.

Category. Anti-inflammatory; analgesic.

Description. A white or almost white, crystalline powder or 
colourless crystals.

Identification
Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.
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A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained, with ibuprofen IPRS 
or with the reference spectrum of ibuprofen.

B, When examined in the range 230 nm to 360 nm (2.4.7), a 
0.05 per cent w/v solution in 01 M sodium hydroxide shows 
absorption maxima at about 264 nm and 272 nm, and a shoulder 
at about 258 nm. The ratio ofthe absorbance at about 264 rim 
to that at the shoulder at about 258 nm is 1.20 to 1.30. The ratio 
of the absorbance at the maximum at about 272 nm to that at 
the shoulder at about 25 8 nm is 1.00 to 1.10.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel 11.

Mobile phase. A mixture of 75 volumes oin-hexane, 25 volumes 
of ethyl acetate and 5 volumes of glacial acetic acid.

Test solution. Dissolve 0.5 g of the substance under 
examination in 100.0 ml of dichloromethane.

Reference solution. A 0.5 per cent w/v solution of ibuprofen 
IPRS in dichloromethane.

Apply to the plate 5 pl of each solution. After development, 
dry the plate at 120° for 30 minutes, lightly spray the plate with 
a 1 per cent w/v solution of potassium permanganate in 1 M 
sulphuric acid, heat at 120° for 20 minutes and examine under 
ultraviolet' light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests

Appearance of solution. A10.0 per cent w/v solution in ethanol 
(95per cent) is clear (2.4.1), and colourless (2.4.1).

Optical rotation (2.4.22). - 0.05° to + 0.05°, determined in a 
2.5 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 20 mg of the substance under 
examination in 2 ml of acetonitrile and add sufficient of the 
mobile phase to produce 10.0 ml.

Reference solution (a).. Dilute 1.0. ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (b). Dissolve 20 mg of ibuprofen IPRS in 
2 ml of acetonitrile, add 1 ml of0.006 per cent w/v solution of 
2-(4-butylphenyl)propionic acid IPRS in acetonitrile arid 
add sufficient mobile phase to produce 10.0 ml. .

Chromatographic system < ;
— a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
, mobile phase: a mixture of 600 volumes of water, 

340 vo lume s o f ace to ni trile and 0.5 wo lume of 

orthophosphoric acid diluted to 1000 volumes with 
water after equilibration,

- flow rate: 2 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Equilibrate the column with the mobile phase for about 45 
minutes before starting the chromatography.

Inject reference solution (a) and (b). In the chromatogram 
obtained with reference solution (b) measure the height (a) of 
the peak due to 2-(4-butylphenyl) propionic acid and the 
height (b) of the lowest point of the curve separating this 
peak from that due to ibuprofen. The test is not valid unless a 
is greater than 1.55.’ If necessary, adjust the concentration of 
acetonitrile in the mobile phase to obtain the required 
resolution. Verify the repeatability by making five separate 
injections of 20 pl of reference solution (a). The test is not 
valid unless the relative standard deviation of the area ofthe 
principal peak is less than 2.0 per cent.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram for 1.5 times the retention time ofthe principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to 2-(4-butylphenyl) 
propionic acid is not greater than that of the peak due to 2-(4- 
butylphenyl) propionic acid in the chromatogram obtained 
with reference solution (b), the: area of any other secondary 
peak is not greater than 0.3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) and 
the sum of the areas of any such peaks is not greater than 0.7 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a). Ignore any peak the area 
of which is less than. 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a).

Impurity F. Determine by gas chromatography (2.4.13).

Methylating solution. Dilute 1 ml QiN.N-dimethylformamide 
dimethyl acetal and 1ml of pyridine to 10 ml with ethyl acetate.

Test solution. Weigh about 50 mg of the substance under 
examination into a sealable vial, dissolve in 1.0 ml of ethyl 
acetate, &AA I ml.of the methylating solution, seal and heat at 
100° in a block heater for 20 minutes, cool. Remove the reagents 
under a stream of nitrogen at room temperature. Dissolve the 
residue in 5 ml of ethyl acetate.

Reference solution (a) Dissolve 0.5 mg of ibuprofen impurity 
FIPRS in ethyl acetate and dilute to, 1Q.0 ml with ethyl acetate. 

Reference solution (b) Weigh about 50.0 nig of ibuprofen 
IPRS into a sealable vial, dissolve in 1.0 nil of reference solution 
(a), add! ml of the methylating solution; seal and heat at 100 
in a blockheater for 20 min. Allow to cool. Remove the reagents 
under a stream, of nitrogen at room temperature. Dissolve the 
residue in 5 ml of ethyl acetate.
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Chromatographic system
- a capillary column 25 m x 0.53 mm, packed with fused 

. silica coated with macrogol 20000 (film thickness 2 pm), 
- temperature:

; column 150°.
injector port: 200° and detector port at 250°,

- flame ionization detector,
.' - flow rate: 5 ml per minute using nitrogen as the carrier 

gas.

Inject 1 pl of reference solution (b) and the test solution. Run 
the chromatogram twice the retention time of the principal 
peak. The relative retention time with reference to ibuprofen 
for 3-[4-(2methylpropyl)phenyl] propionic acid, (ibuprofen 
impurity F) is about 1.5. The area ofthe peak corresponding to 
ibuprofen impurity F is not more than 0.1 per cent of the 
principal peak.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.1 kPa.

Assay. Weigh 0.4 g, dissolve in 100 ml. of ethanol (95 per 
cent) and titrate with 0.1 Msodium hydroxide using 0.2 ml of 
phenolphthalein solution as indicator. Carry out a blank 
titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.02063 g of 
CbHi8O2.

Ibuprofen Cream
Ibuprofen Cream contains Ibuprofen in a suitable cream base.

Ibuprofen Cream contains not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of ibuprofen,

Usual strength. 15 per cent w/w.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel H.

Mobile phase. A mixture of 5. volumes of anhydrous acetic 
acid, 25 volumes of ethyl acetate and 75. volumes ofn-hexane.

Test solution. Shake a quantity of the cream containing 50 mg 
of Ibuprofen with 10 ml of dichloromethane for 5 minutes and 
filter.

Reference solution. A 0.5 per cent w/v solution of ibuprofen 
IT RS in dichloromethane.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 120° for 30 minutes, lightly 
spray the plate with a 1 per cent w/v solution of potassium 
permanganate in IM sulphuric acid, heat at 120° for 
20 minutes and examine under ultraviolet light at 365 nm. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution.

B. In the Assay, the retention time ofthe principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Shake a quantity of the cream containing 0.1g 
of Ibuprofen with 25 ml of methanol for 10 minutes, dilute to 
50 ml with methanol and filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol.

Reference solution (b). Dissolve 50 mg of ibuprofen IPRS in 
2.5 ml of a 0.006 per cent w/v solution of 2-(4-butylphenyl) 
propionic acid IPRS in methanol and dilute to 25.0 ml with 
methanol.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (such as Spherisorb ODS 2),

- mobile phase: a mixture of 0.5 volume of 
orthophosphoric acid, 340 volumes of acetonitrile and 
660 volumes of water,

- flow rate: 2 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Inject reference solution (b). Measure the height (a) of the 
peak due to 2-(4-butylphenyl)-propionic acid and the height 
(b) of the lowest point of the curve separating this peak from 
that due to ibuprofen. The test is not valid unless (a) is more 
than 1.5(b).

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram for 1.5 times the retention time ofthe principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to 2-(4-butylphenyl)- 
propionic acid is not more than that of the peak due to 2-(4- 
bulylphenyl)propionic acid in the chromatogram obtained with 
reference solution (b), the area of any other secondary peak 
is not more than 0.3 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
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(0.3 per cent) and the sum of the areas of other secondary 
peaks is not more than 0.7 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.7 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.1 per cent).

Other tests. Comply with the tests stated under Creams.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the cream containing 50 mg 
of ibuprofen with 25 ml ofthe mobile phase for 10 minutes, 
decant the solution into a 50 ml graduated flask, rinse the 
original flask with two 10 ml quantities of the mobile phase, 
dilute the combined solution and rinsings to 50 ml with the 
mobile phase and filter.

Reference solution. A 0.1 per cent w/v solution of ibuprofen 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(10 pm) (such as Nucleosil C18),

- mobile phase: a mixture of .0,3 volumes of 
orthophosphoric acid, 24.7 volumes of water and 75 
volumes of methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 264rim,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci3HiKO2in the cream.

Ibuprofen Gel
Ibuprofen Gel is a solution of Ibuprofen in a suitable water- 
miscible base.

Ibuprofen Gel contains not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of ibuprofen, 
c13h1802.
Usual strength. 15percentw/w.

Identification

A.^ Determine by thin-layer chromatography (2.4.17), cpating 
the plate with silica gel H.

Mobile phase. A mixture of 5 volumes of anhydrous acetic 
acid, 25 volumes of ethyl acetate and 75 volumes of n-hexane: 

IP 2022

Test solution. Weigh a quantity containing 50 mg of Ibuprofen 
and transfer to a separating funnel with the aid of 10 ml of 
dichloromethane. Shake vigorously for 5 minutes and filter

Reference solution. A 0.5 per cent w/v solution of ibuprofen 
IPRS in dichloromethane.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. After development, dry the plate at 120° 
for 30 minutes, lightly spray the plate with a 1 per cent w/v 
solution of potassium permanganate in 1 M sulphuric acid 
heat at 120° for 20 minutes and examine under ultraviolet light 
at 365 nm. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the substance under 
examination containing 0.1 g of Ibuprofen in 25 ml of warm 
methanol, cool and dilute to 50.0 ml with methanol.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol.

Reference solution (b). Dissolve 50 mg of ibuprofen IPRS in 
2.5 ml of a 0.006 per cent w/v solution of 2-(4-butylphenyl)- 
propionic acid IPRS in methanol and dilute to 25.0 ml with 
methanol.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 0.5 volume of 

orthophosphoric acid, 340 volumes of acetonitrile and 
660 volumes of water,

- flow rate: 2 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 20 pl.

Equilibrate the column with the mobile phase for 45 minutes.

Inject reference solution (b). Measure the height (a) of the 
peak due to 2-(4-butylphenyl) propionic acid and the height 
(b) of the lowest point ofthe curve separating this peak from 
that due to ibuprofen.

The test is not valid unless a is greater than 1,5b. If necessary, 
adjust the concentration of acetonitrile in the mobile phase to 
obtain the required resolution.
Inject reference solution (a), (b) and the test solution. Run the 
chromatogram for 1.5 times the retention time ofthe principal 
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peak- the chromatogram obtained with the test solution the 
area of any peak corresponding to 2-(4-butylphenyl) propionic 
acid is not more than that ofthe peak due to 2-(4- butylphenyl)- 
propionic acid in the chromatogram obtained with reference 
solution (b) (0.3 per cent), the area of any other secondary 
peak is not more than 0.3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.3 per cent) and the sum of the areas of other secondary 
peaks is not more than 0.7 times the area ofthe principal peak 
in the chromatogram obtained with the reference solution (a) 
(0.7 per cent). Ignore any peak the area of which is less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent).

Other tests. Comply with the tests stated under Gel.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of the substance under 
examination containing 50 mg of Ibuprofen with 50 ml of warm 
methanol for 10 minutes, cool and add sufficient methanol to 
produce 100 ml. Dilute 10.0 ml of the solution to 20.0 ml with 
the mobile phase.

Reference solution. Dilute 10.0 ml of a solution containing 
0.05 per cent w/v of ibuprofen IPRS in methanol to 20.0 ml 
with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
' - mobile phase: a mixture of 3 volumes of ortho­

phosphoric acid, 247 volumes of wafer and 750 volumes 
. of methanol,

- flow rate: 1.5 ml per minute,
; - spectrophotometer set at 264 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C13H1SO2 in the gel.

Ibuprofen Tablets
Ibuprofen Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of ibuprofen, 
C13Hi8O2. The tablets are coated.

Usual strengths. 200 mg; 400 mg; 600 mg.

Identification
A. Extract a quantity of the powdered tablets containing 0.5 g 
°f Ibuprofen with 20 ml of acetone, filter and evaporate the 

filtrate to dryness in a current of air without heating. The 
residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ibuprofen IPRS 
or with the reference spectrum of ibuprofen.

B. The residue obtained in test A, after recrystallisation from 
light petroleum (40° to 60°), melts at about 75° (2.4.21).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml ofphosphate buffer pH 7.2, 
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 pm, rejecting the first few ml ofthe filtrate. 
Dilute a suitable volume ofthe filtrate with the same solvent. 
Measure the absorbance of the resulting solution at the 
maximum at about 221 nm (2.4.7). Similarly, measure the 
absorbance of the solution of known concentration of 
ibuprofen IPRS. Calculate the content of Ci3H18O2.

Q. Not less than 75 per cent ofthe stated amount of Ci3Hi8O2.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel H.

Mobile phase. Amixture of 75 volumes oin-hexane, 25 volumes 
of ethyl acetate and 5 volumes of glacial acetic acid.

Test solution. Extract a quantity of the powdered tablets 
containing 0.2 g of Ibuprofen with three quantities, each of 
10 ml, of chloroform, filter, evaporate the combined filtrate to 
about 1 ml and add sufficient chloroform to produce 2 ml.

Reference solution. Dilute 1 volume of the test solution to 
100 volumes with chloroform.

Apply to the plate 5 pl of each solution. After development, dry 
the plate in air, lightly spray the plate with a 1 per cent w/v 
solution of potassium permanganate in 1 M sulphuric acid, 
heat at 120° for 20 minutes and examine under ultraviolet light 
at 365 nm. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. Ignore 
any spot with an Rf value relative to ibuprofen of about 1.2.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.5 g of Ibuprofen, extract with 
60 ml of chloroform for 15 minutes and filter through a sintered- 
glass crucible of porosity 3. Wash the residue with three 
quantities, each of 10 ml, of chloroform and gently evaporate 
the filtrate just to dryness in a current of air. Dissolve the 
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residue in 100 ml of ethanol (95 per cent), previously 
neutralized to phenolphthalein solution, and titrate with 
0.1 M sodium hydroxide using phenolphthalein solution as 
indicator.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.02063 g of 
Cl3H18O2-

Ibuprofen and Paracetamol Tablets
Ibuprofen and Paracetamol Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent ofthe stated amount 
of ibuprofen, C nH|8O2 and paracetamol, C8H9O2.

Usual strength. Ibuprofen, 400 mg and Paracetamol, 325 mg.

Identification

In the Assay, the two principal peaks in the chromatogram 
obtained with the test solution correspond to the peaks due 
to ibuprofen and paracetamol in the chromatogram obtained 
with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium.
For ibuprofen — 900 ml of phosphate buffer pH 7.2.
For paracetamol — 900 ml of phosphate buffer pH 5.8. . 
Speed and time. 50 rpm and 45 minutes,

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve an accurately weighed quantity 
of ibuprofen IPRS and paracetamol IPRS in minimum quantity 
of acetonitrile and dilute with dissolution medium to obtain a 
solution having a known concentration similar to the expected 
concentration of the test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
— mobile phase: a mixture of 75 volumes of a buffer solution 

prepared by dissolving 3.9 g of sodium di-hydrogen 
phosphate dihydrate and 8:9 g of disodium hydrogen 
phosphate dihydrate in water, adjusted to pH 7;0 with 
orthophosphoric acid, diluted to 1000 ml .with water 
and 25 volumes of acetonitrile. j ' f

— flowrate: 1.5 mlperminute,
- spectrophotometer set at 220 nm, 
— ■ injection volume: 5 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections for each of 
the peaks corresponding to paracetamol and ibuprofen is not 
more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of paracetamol, C8H9O2 and ibuprofen 
CjsHjgCh.

Q. Not less than 75 per cent of the stated amount of 
paracetamol, C8H9O2 and ibuprofen, C13Hi8O2.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solution A. Dissolve 6.8 g ofpotassium dihydrogen phosphate 
in 1000 ml of water and adjusted to pH 3.0 with ortho- 
phosphoric acid.

Solvent mixture. A mixture of 40 volumes of solution A and 60 
volumes of methanol.

Test solution. Weigh and transfer a quantity of powdered 
tablets containing 0.1 g of ibuprofen to a 50.0 ml volumetric 
flask, add 30.0 ml of solvent mixture and disperse with the aid 
of ultrasound for 10 minutes. Cool and dilute to volume with 
solvent mixture, and filter, rejecting the first few ml of the 
filterate.

Reference solution (a). Dissolve about 40 mg of 
ibuprofen IPRS and 33 mg of paracetamol IPRS in 60 ml of 
solvent mixture with intermittent shaking. Dilute to 200.0 ml 
with solvent mixture.

Reference solution (b). Dilute 3.0 ml of reference solution (a) 
to 100.0 ml with solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- column temperature: 25°,
- auto sampler temperature: 10°,
- mobile phase: A. a buffer solution prepared by 

dissolving 6.8 g of potassium dihydrogen phosphate 
in 1000. ml of water, adjusted to pH 3.0 with 
orthophosphoric acid and add 0.25 g hexane-l- 
sulphonic acid sodium salt and filter,

B. acetonitrile,
- a gradient programme using the conditions given 

below,
— flowrate: 1.5 mlperminute,
- spectrophotometer set at 214 nm,

. — inj ection volume: 10 pl,
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l.(27?5)-2-[4-(2-methylpropanoyl)phenyl]propanoic acid, 
:(27SS)-2-[3-(2-methylpropyl)phenyl]propanoic acid,;

3 (27?5')-2-(4-butylphenyl)propanoic acid.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 98 2

. 6 ■ 98 2

16 80 20
22 65 35

55 60 40
63 45 55

63.1 98 2

70 98 2

Name Relative
retention time

p-Amino Phenol 0.36

Paracetamol 1.0

p-Nitro Phenol 2.95

p-Chloroacetanilide 321

Ibuprofen Impurity J1 3.77

Ibuprofen Impurity A2 5.86

Ibuprofen 6.0

Ibuprofen Impurity B3 623.

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 for both the principal peaks.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to p-amino phenol, p-nitro phenol, p- 
chloroacetanilide and ibuprofen impurity J, A, B are not more 
than the area ofthe principal peak of paracetamol and ibuprofen, 
respectively in the chromatogram obtained with reference 
solution (b) (0.3 per cent), the area of any other secondary 
peak is not more than the area of the principal peak of 
paracetamol in the chromatogram obtained with reference 
solution (b) (0.3 per cent) and the sum of areas of all secondary 
peaks is not more than 6.66 times the area ofthe principal peak 
of paracetamol in the chromatogram obtained with reference 
solution (b) (2.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Detennine by liquid chromatography (2.4.14).

l&t.soliution-. Weigh and powder 20 tablets. Disperse a quantity 
of the powder , containing about 160 mg of Ibuprofen to 
100.0 ml with mobile phase. Dilute 10.6 ml ofthe solution to 
100.0 ml with the same solvent.

Reference solution. A solution containing 0.013 per cent w/v 
ofparacetamol IPRS and 0.016 per cent of ibuprofen IPRS in 
the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- column temperature: 35°, ...
- mobile phase: a mixture of 75 volumes of a buffer solution 

prepared by dissolving 3.9 g of sodium di-hydrogen 
phosphate dihydrate and 8.9 g of disodium hydrogen 
phosphate dihydrate in water, adjusted to pH 7.0 with 
orthophosphoric acid, diluted to 1000 ml with water 
and 24.5 volumes of acetonitrile and 0.5 volume of 
methanol.

~ flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 5 al.

Inject the reference solution. The test is not valid unless the 
resolution between the two principal peaks is not less than 
10.0 and the relative standard deviation for replicate injections 
for both the principal peaks are not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of paracetamol, CgH9O2 and ibuprofen, 
Ci3H|8O2, in the tablets.

Storage. Store protected from moisture, at a temperature below 
30°.

Ibuprofen and Pseudoephedrine 
Hydrochloride Tablets
Ibuprofen and Pseudoephedrine Hydrochloride Tablets 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amount of ibuprofen, Ci3Hi8O2 and 
pseudoephedrine hydrochloride, Ci0H15NO,HC1.

Usual strength. Pseudoephedrine Hydrochloride, 30 mg and 
Ibuprofen, 200 mg.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of chloroform, 
15 volumes of methanol and 5 volumes of glacial acetic acid.

Test solution. Shake a quantity of the powdered tablets 
containing 30 mg of Pseudoephedrine Hydrochloride in 
10 ml of methanol, centrifuge and use the supernatant liquid.

Reference solution (a). A 0.2 per cent w/v solution of 
pseudoehedrine hydrochloride IPRS in methanol.
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Reference solution (b).,\ 0.2 per cent w/v solution of 
ibuprofen IPRS in methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate at 105° for 5 to 10 minutes 
and expose to iodine vapour for 5 to 10 minutes. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference.solution (a) and (b).

B.In the Assay, the principal peaks in the chromatogram 
obtained with the test solution correspond to the peaks in the 
chromatogram obtained with reference solution (d).

Tests

Dissolution (2,5.2).

For Ibuprofen —

Apparatus No, 2 (Paddle),
Medium: 900 ml ofphosphate buffer  pH 7.2, 
Speed and time. 50 rpm for 30 minutes.

Withdraw a suitable volume of the medium and filter. Reject 
the first few ml of the filtrate and dilute a suitable volume of 
the filtrate with dissolution medium. Measure the absorbance 
of the resulting solution at the maximum at about 224 nm (2.4.7). 
Calculate the content of ibuprofen, C1iH]SO2 in the medium 
from the absorbance obtained from a solution of known 
concentration of ibuprofen IPRS.

Q, Not less than 75 per cent of the stated amount of Ci3H1sO2.

For Pseudoephedrine hydrochloride —

Apparatus No. 2 (Paddle),

Medium: 900 ml ofphosphate buffer pH 7.2, 
Speed and time. 50 rpm for,45 minutes,.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a quantity of pseudoephedrine 
hydrochloride IPRS in the dissolution medium to obtain a 
solution of known concentration similar to the expected 
concentration of the . test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica chemically-bonded nitrile groups (5 gm),
~ mobile phase: a mixture of equal volumes ofa buffer 

solution prepared by dissolving 0.5 g of monobasic 
potassium phosphate in 1000 ml of water, adjusted to 
pH 3.3 with ortho phosphoric acid and acetonitrile,

- flow rate: 1.5 ml per minute,

- spectrophotometer set at 215 nm, 
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per centand the tailing factor is not more than 2.0

Inject the reference solution and the test solution.

Calculate the content of Ci0H!5NO,HCl in the medium.

Q. Not less than 75 per cent of the stated amount of 
C10HI5NO,HC1.

Other tests.Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4,14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 200 mg of Ibuprofen in 20,0 ml 
volumetric flask, add equal volume of reference solution (a) 
and acetonitrile, sonicate and filter.

Reference solution(a).A. 0.015 per cent w/v solution of 
butylparaben in mobile phase.

Reference solution(b).K 2.0 per cent w/v solution of ibuprofen 
IPRS in equal volume of reference solution (a) and acetonitrile.

Reference solution(c).k 0.3 per. cent w/v solution of 
pseudoephedrine hydrochloride IPRS in equal volume of 
reference solution (a) and acetonitrile.

Reference solutionfdj.TFinte reference solution (b) and (c) 
with the acetonitrile .to obtain a solution having a known 
concentration similar to the test solution.

Chromatographic system’
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a buffer solution prepared by dissolving 

2.5 g of docusate sodium in a mixture of 50 volumes of 
water and 41 volumes of acetonitrile and add 1.0 ml of 
orthophosphoric acid, adjusted to pH 3.2 with 
ammonium hydroxide.

- flowrate:2mlperminute,
■ - spectrophotometer set at 254nm,

- injection volume: 5 pl.

Inject reference solution(d). The relative retention times are 
about 0.55 for butylparaben, 0.7 for pseudoephedrine and 1.0 
for ibuprofen, the resolution between the butylparaben peak 
and the pseudoephedrine peak and between the 
pseudoephedrine peak and the ibuprofen peak is not less than 
2.0. The test is not valid unless the tailing factor for each 
analyte peak is not more than 3.0 and'the relative standard 
deviation for replicate injections is hot more than 2.0 per cent.

Inject the reference solution(d) and the test solution.
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Calculate the contents of C]3H58O2 and C30H15NO,HC1 in the 
tablets.

Storage. Store protected from moisture,

Idoxuridine

CjHiMOs Mol. Wt. 354,1

Idoxuridine is 2’-deoxy-5-iodouridine.

Idoxuridine contains not less than 98.0 per cent and not more 
than 101.0 per cent of C9H13fN2O5, calculated on the dried 
basis.

Category. Antiviral (for topical use).

Description. A white, or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C and Dare carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with idoxuridine 
IPRS or with the reference spectrum of idoxuridine. Examine 
the substances as dispersions containing 1 mg in 0.3 g of 
potassium bromide IR.

B, When examined in the range 230 nm to 360 nm (2.4.7), a 
0.004 per cent w/v solution in 0.01 Msodium hydroxide shows 
an absorption maximum only at about 279 nm; absorbance at 
about 279 nm, about 0.65.

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (c).

D. Heat about 5 mg in a test-tube over a naked flame; a violet 
vapour is evolved.

Tests
Appearance of solution. A1.0 per cent w/v solution in 1 M 
sodium hydroxide is clear (2.4.1), and colourless (2.4.1).

IDOXURIDINE

pH (2.4.24). 5,5 to 6.5, determined in a 0.1 percent w/v solution.

Specific optical rotation (2.4.22). +28,0° to +32.0°, determined 
in a 1.0 per cent w/v solution in 1 M sodium hydroxide.

Related substances. Determine by thin-layer chromatography 
(2,4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of 2-propanol, 
40 volumes of chloroform and 10 volumes of strong ammonia 
solution.

Test solution (a). Dissolve 0.4 g of the substance under 
examination in 10 ml of a mixture of 5 volumes of methanol and 
1 volume of strong ammonia solution.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the same solvent mixture.

Reference solution (a). Dilute 5.0 ml of test solution (b) to 
100.0 ml with the same solvent mixture.

Reference solution (b). A solution containing 0,02 per cent 
w/v, each of, 5-iodouracil IPRS and 2-deoxyuridine IPRS in 
the same solvent mixture.

Reference solution (c). A solution containing 0.4 per cent 
w/v of idoxuridine IPRS in the same solvent mixture.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of cold air and repeat the 
development. After removal ofthe plate following the second 
development, dry it in a current of cold air and examine under 
ultraviolet light at 254 nm. The spots due to 5-iodouracil and 
2’-deoxyuridine in the chromatogram obtained with reference 
solution (b) are more intense than any corresponding spots in 
the chromatogram obtained with test solution (a). Any other 
secondary spot in the chromatogram obtained with test 
solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a).

Iodide. Not more than 0.1 per cent, determined by the following 
method. Dissolve 0.25 g in 25 ml of 0.1 Msodium hydroxide, 
5 ml of dilute hydrochloric acid and sufficient water to produce 
50 ml, allow to stand for 10 minutes and filter. To 25 ml of the 
filtrate add 5 ml of hydrogen peroxide solution (10 vol) and 
10 ml of chloroform and shake. Any pink colour produced in 
the organic layer is not more intense than that obtained by 
repeating the procedure using 1 ml of a 0.033 per cent w/v 
solution of potassium iodide in place of the substance under 
examination.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° over phosphorus pentoxide 
at a pressure of 1.5 to 2.5 kPa.

Assay. Weigh 0.3 g, dissolve in 50 ml of dimethylformamide 
and titrate with 0.1 M tetrabutylammonium hydroxide, 
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determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 
0.03541 gofC9HuIN2O5.

Storage. Store protected from light.

Idoxuridine Eye Drops
Idoxuridine Eye Drops are a sterile solution of Idoxuridine in 
Purified Water.

Idoxuridine Eye Drops contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
idoxuridine, C9Hl!IN2O5.

Usual strength. 0.1 percentw/v.

Identification

A. Dilute a suitable volume with 0.01 Msodium hydroxide to' 
produce a solution containing 0.003 per cent w/v of 
Idoxuridine. When examined in the range 230 nm to.360 nm 
(2.4.7), the resulting solution shows an absorption maximum 
only at about 279 nm.

B. In the Assay, the chromatogram obtained with the reference 
solution (a) shows a peak that corresponds to the peak due to 
idoxuridine in the chromatogram obtained, with the test 
solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a volume of the eye drops with sufficiqpt 
of a solution of sulphanilamide (interrial standard) to obtain 
a solution containing 0.08 per cent w/y of Idoxuridine and 
0.0001 pet cent w/v ofthe internal standard.

Reference solution. A solution containing 0.0004 per cent w/v 
each of 2'-deoxyuridine and 5-bromo-2'-deoxyuridine, 0.0008 
per cent w/v of 5-iodouracil and 0,0001 per cent w/v of 
sulphanilamide _(internal standard),

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with 

endcapped octadecylsilane bonded to porous, silica (10 
pm) (Such as pBondapak C18),

- mobile phase: a mixture of 4 volumes of methanol and 
96 volumes of water,

- flow rate: 1.7 ml per minute, '
- spectrophotometer set at 254 nm, •
- injection volume: 20 pl.

The order of elution of the peaks following the internal standard 
is deoxyuridine, iodouracil, bromodeoxyuridine and 
idoxuridine. Several peaks due to excipients may appear in the 
chromatogram obtained with the test solution before the peak 
due to the internal standard.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the ratio ofthe 
area of any peak due to 2 ’-deoxyuridine to the area ofthe peak 
due to sulphanilamide is not more than the ratio of the areas of 
the corresponding peaks in the chromatogram obtained with 
the reference solution (0.5 per cent). The ratio of the area of 
any peak due to 5-iodouracil to the area of the peak due to 
sulphanilamide is not more than the ratio of the areas ofthe 
corresponding peaks in the chromatogram obtained with the 
reference solution (1.0 per cent). The ratio ofthe area of any 
peak due to 5-bromo-2’-deoxyuridine to the area of the peak 
due to sulphanilamide is not more than the ratio ofthe areas of 
the corresponding peaks in the chromatogram obtained with 
the reference solution (0.5 per cent).

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Add 2 ml of a 10 per cent v/v solution of ethanol 
(95 per cent) to 15.0 ml of a solution prepared by diluting a 
measured volume of the eye drops with, water if necessary to 
give a final concentration of 0.1 per cent w/v of Idoxuridine 
(solution A) and dilute to 20.0 ml with water.

Reference solution (a). Shake 0.1 g of idoxuridine IPRS with 
50 ml of water until dissolved and then dilute to 100.0 ml with 
water. To 15.0 ml of the solution add 2.0 ml of a solution 
prepared by diluting 10 ml of a 1.2 per cent w/v of sulpha- 
thiazole (internal standard) in ethanol (95 per centf to 100 ml 
with water (solution B), and dilute to 20.0 ml with water.

Reference solution (b). Add 2.0 ml of solution B to 15.0 ml of 
solution A and dilute to 20.0 ml with water.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 87 volumes of water and 

13 volumes of methanol,
- flow rate: 1,7 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl. ;

Calculate the content of C9Hj iIN3O5 in the eye drops.

Storage. Store at a temperature not exceeding 30°. The eye 
drops should not be allowed to freeze.

Labelling. The label states that the eye drops should not be 
used for continuous periods of treatment exceeding 21 days.
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Ifosfamide

ci

C,Hi5C12N2O2P Mol.Wt.261.1

Ifosfamide is (.&$)-#,3-bis(2-chloroethyl)-1,3,2- 
oxazaphosphinan-2-amine 2- oxide.

Ifosfamide contains not less than 98.0 per cent and not more 
than 102.0 per cent of C7H15C12N2O2P, calculated on the 
anhydrous basis.

Category. Cytotoxic alkylating agent

Description. A white or almost white, fine, crystalline powder, 
hygroscopic.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the'spectrum with that obtained with ifosfamide IPRS 
or with the reference spectrum of ifosfamide.

Tests

Solution A. Dissolve 5.0 g in carbon dioxide-free water and 
dilute to 50.0 ml with the same solvent.

Appearance of solution. Solution A is clear (2.4,1) and not 
more intensely coloured than reference solution YS7 (2.4.1).

Acidity or alkalinity. Diluted ml of solution Ato 50 ml with 
carbon dioxide-free waler. To 10 ml ofthe solution, add 0.1 ml 
of methyl red solution. Not more than 0.1 ml of 0.01 M 
hydrochloric acid is required to change the colour of the 
indicator to red. To another 10 ml of the solution, add 0.1 ml of 
phenolphthalein solution. Not more than 0.3 ml of 0.01 M 
sodium hydroxide is required to change the colour of the 
indicator to pink.

Optical rotation (2.4.22). - 0.10° to + 0.1Q°, determined on 
solution A.

Related substances. A. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel.

Solvent mixture. Equal volumes of methanol and water.

Mobile phase. A mixture of 10 volumes of water, 15 volumes 
of methanol, 25 volumes of anhydrous acetic acid and 50 
volumes of dichloromethane.

Test, solution. .Dissolve 1.0 g ofthe substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.

Reference solution (a). A solution containing 0.025 per cent, 
w/v each, of ifosfamide impurity A IPRS (3-[(2-chloroethyl) 
amino]propyl dihydrogen phosphate IPRS) and ifosfamide 
impurity C {chloroethylamine hydrochloride) in the solvent 
mixture. . .

Reference solution (b). A 0.015 per cent w/v solution of 
ifosfamide impurity B IPRS (bis[3-[(2-chloroethyl) 
amino]propyl] dihydrogen diphosphate IPRS) in the solvent 
mixture.

Reference solution (c). A solution containing 0.005 per cent 
w/v of ethanolamine (ifosfamide impurity D), 0.02 per cent 
w/v of ifosfamide impurity A IPRS and 0.08 per cent w/v of 
ifosfamide impurity C in the solvent mixture.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate at 115° for 45 minutes. At the 
bottom of a chromatographic tank, place an evaporating dish 
containing a 0.32 per cent w/v solution of potassium 
permanganate and add an equal volume of dilute hydrochloric 
acid, close the tank and allow to stand for 10 minutes. Place 
the plate whilst still hot in the tank, avoiding contact of the 
stationary phase with the solution, and close the tank. Leave 
the plate in contact with the chlorine vapour for 20 minutes. 
Withdraw the plate and place it in a current of cold air until the 
excess of chlorine is removed (about 20 minutes) and an area 
of coating below the points of application does not give a 
blue colour with a drop of potassium iodide and starch 
solution. Avoid prolonged exposure to cold air. Immerse the 
plate in a 0.1 per cent w/v solution of tetramethylbenzidine in 
ethanol (95 per cent) for 5 seconds. Allow the plate to dry 
and examine. In the chromatogram obtained with the test 
solution, any spot corresponding to ifosfamide impurity A or 
impurity C is not more intense than the corresponding spot in 
the chromatogram obtained with reference solution (a) 
(0.25 per cent), any spot corresponding to impurity B is not 
more intense than the corresponding spot in the chromatogram 
obtained with reference solution (b) (0.15 per cent); any other 
spot is not more intense than the principal spot in the 
chromatogram obtained with reference solution (b) (0.15 per 
cent). The test is not valid unless the chromatogram obtained 
with reference solution (c) shows 3 clearly separated spots.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel.

Solvent mixture. Equal volumes of methanol and 
dichloromethane.

Mobile phase: 1 volume of dichloromethane and 10 volumes 
of acetone.

Test solution. Dissolve 0.2 g of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.
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Reference solution (a). A solution containing 0,005 per cent 
w/v each of ifosfamide impurity E IPRS (3-chloro-N-(2- 
chloroethyl)propan-l-amine) and ifosfamide impurityFIPRS 
((RS)-2-chloro-3-(2-chloroethyl)-1,3,2-oxazaphosphinane 
2-oxide) in the solvent mixture.

Reference solution (b).A. solution containing 0.01 per cent 
w/v each of ifosfamide impurity E IPRS and ifosfamide IPRS 
in the solvent mixture.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate at 115° for 45 minutes. 
Proceed as described under Related substances test A. Any 
spot corresponding to ifosfamide impurity E or impurity F in 
the chromatogram obtained with the test solution is not more 
intense than the corresponding spot in the chromatogram 
obtained with reference solution (a) (0.25 per cent). The test is 
not valid unless the chromatogram obtained with reference 
solution (b) shows 2 clearly separated spots.

Chlorides (2.3.12). 25 ml of freshly prepared solution A 
complies with the limit test for chlorides (100 ppm).

Heavy metals (2.3.13). 12 ml of solution A complies with 
limit for heavy metals, method D (10 ppm), using 10 ml of lead 
standard solution (1 ppm Pb).

Water (2.3.43). Not more than 0.5 per cent, determined on 1.0 g.

Assay. Determine by liquid chromatography (2.2.29).

NOTE — Use the solutions within 24 hours.

Solution A. Dissolve 50 mg of ethyl parahydroxybenzoate in 
25 ml of ethanol (95 per cent) and dilute to 100.0 ml with 
water.

Test solution. To 0.15 g ofthe substance under examination, 
add 10.0ml ofsolutionAanddiluteto250.0mlwith water.

Reference solution. To 15 mg of ifosfamide IPRS, add 1.0 ml of 
solution A and dilute to 25.0 ml with water.

Chromatographic system
— a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 30 volumes of acetonitrile 

and 70 volumes of water,
- flowrate: 1.5 ml per minute,
- spectrophotometer set at 195 nm,
- injection'volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to ifosfamide and ethyl 
parahydroxybenzoate is not less than 6.0 and the relative 
standard deviation of replicate injections is not more than 2.0 
per cent.

Inject the reference solution and the test solution.

Calculate the content of CvH^Cy^CbP.
Storage. Store protected from moisture.

IP 2022

Ifosfamide Injection
Ifosfamide Injection is a sterile solution of Ifosfamide in Water 
for Injections or a suitable liquid. It is prepared by dissolving 
Ifosfamide for Injection in the requisite amount of a suitable 
liquid immediately before use.

The injection complies with the requirements stated under 
Parenteral Preparations.

Storage. Ifosfamide Injection should be used immediately after 
preparation but, in any case, within the period recommended 
by the manufacturer when prepared and stored strictly in 
accordance with the manufacturer’s instructions.

Ifosfamide for Injection

Ifosfamide for Injection is a sterile material consisting of 
Ifosfamide with or without excipients. It is supplied in a sealed 
container.

CA UTION — Ifosfamide is Cytotoxic. Carry out the procedures 
described below exercising appropriate precautions,.

The contents of the sealed container comply with the 
requirements for Powders for Injections or Infusions stated 
under Parenteral Preparations and with the following 
requirements.

Ifosfamide Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of ifosfamide, 
C7H15C12N2O2P.

Usual strength. 1000 mg per ml.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ifosfamide IPRS 
or with the reference spectrum of ifosfamide.

Tests
Solution A. Dissolve 5.0 g in carbon dioxide-free water and 
dilute to 50.0 ml with the same solvent.
Appearance of solution. Solution Ais clear (2.4.1) and not 
more intensely coloured than YS7 (2.4.1).
pH (2.4.24). 4.0 to 7.0, determined in 8.0 per cent w/v solution.

Related substances. A. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel G.

Solvent mixture. Equal volumes of methanol and water.

Mobile phase. A mixture of 10 volumes of water, 15 volumes 
of methanol, 25 volumes of anhydrous acetic acid and 50 
volumes of dichlormethane.
Test solution. Dissolve a quantity of the sealed container in 
the solvent mixture to obtain a solution containing 10 per cent 
w/v of Ifosfamide.
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Reference solution (a). A solution containing 0.025 per cent 
w-/v each of ifosfamide impurity A IPRS (3-[(2-chloroethyl) 
amino]propyl dihydrogen phosphate IPRS) and 
chloroethylamine hydrochloride (ifosfamide impurity C) in 
the solvent mixture.
Reference solution (b). A 0.015 per cent w/v solution of 
ifosfamide impurity B IPRS (bis[3-[(2-chloroethyl)amino] 
propyl] dihydrogen diphosphate IPRS) in the solvent mixture. 
Reference solution (c). A solution containing 0.005 per cent 
w/v of ethanolamine (ifosfamide impurity D), 0.02 per cent 
w/v of ifosfamide impurity A IPRS and 0.08 per cent w/v of 
chloroethylamine hydrochloride (ifosfamide impurity C) in 
the solvent mixture.
Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate at 115° for 45 minutes. At the 
bottom of a tank, place an evaporating dish containing a 
0.32 per cent w/v solution of potassium permanganate and 
add an equal volume of dilute hydrochloric acid, close the 
tank and allow to stand for 10 minutes'. Place the plate whilst 
still hot in the tank, avoiding contact of the stationary phase 
with the solution, and close the tank. Leave the plate in contact 
with the chlorine vapour for 20 minutes. Withdraw the plate 
and place it in a current of cold air until the excess of chlorine 
is removed (about 20 minutes) and an area of coating below 
the points of application does not give a blue colour with a 
drop of potassium iodide and starch solution. Avoid 
prolonged exposure to cold air. Immerse the plate in a 0.1 per 
cent w/v solution of tetramethylbenzidine in ethanol (95 per 
cent) for 5 seconds. Allow the plate to dry and examine. In the 
chromatogram obtained with the test solution, any spot 
corresponding to ifosfamide impurity A or impurity C is not 
more intense than the corresponding spot in the chromatogram 
obtained with reference solution (a) (0.25 per cent), any spot 
corresponding to ifosfamide impurity B is not more intense 
than the corresponding spot in the chromatogram obtained 
with reference solution (b) (0.15 per cent). Any other spot is 
not more intense than the principal spot in the chromatogram 
obtained with reference solution (b) (0.15 per cent). The test is 
not valid unless the chromatogram obtained with reference 
solution (c) shows three, clearly separated spots.
B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. Equal volumes of methanol and water.

Mobile phase. 1 volume of dichloromethane and 10 volumes 
of acetone.
Test solution. Dissolve a quantity ofthe contents ofthe sealed 
container in the solvent mixture to obtain a solution containing 
2.0 per cent w/v of Ifosfamide.

Reference solution (a). A solution containing 0.005 per cent 
w/v, each of ifosfamide impurity E IPRS and ifosfamide 
impurity F IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.01 per centw/ 
v each of ifosfamide impurity E IPRS and ifosfamide impurity 
FIPRS in the solvent mixture.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate at 115° for 45 minutes. At the 
bottom of a tank, place an evaporating dish containing a 0.32 
per cent w/v solution of potassium permanganate and add an 
equal volume of dilute hydrochloric acid, close the tank and 
allow to stand for 10 minutes. Place the plate whilst still hot in 
the tank, avoiding contact of the stationary phase with the 
solution, and close the tank. Leave the plate in contact with 
the chlorine vapour for 20 minutes. Withdraw the plate and 
place it in a current of cold air until the excess of chlorine is 
removed (about 20 minutes) and an area of coating below the 
points of application does not give a blue colour with a drop 
of potassium iodide and starch solution. Avoid prolonged 
exposure to cold air. Immerse the plate in a 0.1 per cent w/v 
solution of tetramethylbenzidine in ethanol (95 per cent) for 
5 seconds. Allow the plate to dry and examine. In the 
chromatogram obtained with the test solution, any spot 
corresponding to ifosfamide impurity E or impurity F is not 
more intense than the corresponding spot in the chromatogram 
obtained with reference solution (a) (0.25 per cent). The test is 
not valid unless the chromatogram obtained with reference 
solution (b) shows two clearly separated spots.

Water (2.3.43). Not more than 0.5 per cent w/w, determined on 
1.0 g.

Bacterial endotoxins (2.2.3). Not more than 0.125 Endotoxin 
Unit per mg of ifosfamide.

Assay. Determine by liquid chromatography (2.4.14)..

Test solution. Dissolve a quantity of contents of the sealed 
container in the mobile phase to obtain a solution containing 
0.06 per cent w/v of Ifosfamide.

Reference solution. A0.06 per cent w/v solution of ifosfamide 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Zorbax SB-C18),

- mobile phase: a mixture of 30 volumes of acetonitrile 
and 70 volumes of water, .

- flowrate: 1.5mlpermihute, 
- spectrophotometer set at 195 nm, 
- injectionvolume:20pl.

Inject the reference solution and the test solution.

Calculate the content of C7Hi5C12N2O2P in the injection.

Storage. Store protected from light.
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C19H18N4O2S Mol Wt 366.4

Ilaprazole is 2-[(4-Methoxy-3-methylpyridin-2-yl) 
methylsulfmyl]-6-pyrrol-1 -y1-1 //-benzimidazole.

Ilaprazole contains not less than 98.0 per cent and not more 
than 102.0 per cent of C]9II^N^S, calculated on the dried 
basis.

Category. Antacid.

Description. A white to brown powder.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in acetonitrile and dilute to 25.0 ml with 
acetonitrile.....

Reference solution. A 0.1 per cent w/v solution of ilaprazole 
IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm).
- mobilephase:amixtureof60 volumes of buffer solution 

prepared by dissolving 1.42 g of disodium hydrogen 
orthophosphate in 1000 ml of 'water adjusted to pH 5.5 
and 40 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 305 nm,
- injection volume: 10 pl :

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the test solution. In the chromatogram obtained with 
test solution the area of any secondary peak is not more than 

0.5 per cent and the area of sum of the areas of all the 
secondary peaks is not more than 1.5 per cent, calculated by 
area normalization.

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 60° for 3 hours under vacuum

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in acetonitrile and dilute to 50.0 ml with 
acetonitrile. Dilute 5.0 ml of the solution to 50.0 ml with the 
mobile phase.

Reference solution. A 0.1 per cent w/v solution of ilaprazole 
IPRS in acetonitrile. Dilute 5.0 ml of the solution to 50.0 ml 
with the mobile phase.

Use chromatographic system .as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent. .

Inject the reference solution and test solution.

Calculate the content of C^H^N^S.

Iloperidone

C24H27FN2O4 Mol Wt. 426.5

Iloperidone is I-(4-{3-{4-(6-Fluoro-l,2-benzoxazol-3- 
y l)p ip er idino] -prop oxy} -3-methoxyphenyl) ethanone.

Iloperidone contains not less than 98.0 per cent and not more 
than 102.0 per cent of C24H27FN2O4, calculated on the dried 
basis. '

Category. Antipsychotic

Description, A white to off white powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with iloperidone 
IPRS or with the reference spectrum of iloperidone.
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Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture,Equal volumes of 0.1 per cent v/v of 
grthophosphoric acid in waler and acetonitrile.

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture. ;

Reference solution. A0.1 per cent w/v solution of iloperidone 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 2.5 cm x 4,6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 20°,
- mobile phase: A. 0.02 M sodium perchlorate, adjusted
- to pH 3.0 with perchloric acid,'

B. a mixture of 80 volumes of acetonitrile 
arid 20 volumes of methanol,'

- a gradient programme using the conditions given below,
- flowrate:lmlperminute,
- spectrophotometer set at 275 nm, 
- injection volume: 20 pl.

Time Mobile phase A ' Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 65 35
5 65 35
18 48 52
28 48 52
35 30 70
40 30 70

40.5. 65 35
48 65 35

Inject the reference solution .The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of areas of all the secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalisation.
Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10ppm).
Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
1-0 g by drying in an oven at 60° for 3 hours.

Assay. Dissolve 0.4 g in 50.0;ml:of glacial acetic acid .Titrate 
with 0.1 M perchloric. acid , determining the end-point 
Potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04265g of 
C24H27FN2O4.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Iloperidone Tablets
Iloperidone Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
C24H27FN2O4.

Usual strengths. 1 mg; 2 mg; 4 mg; 6 mg; 8 mg;

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.01M hydrochloric acid, 
Speed and time; 50 rpm and 45 minutes;

Withdraw a suitable volume of the medium.

Determine by liquid chromatography (2.4.14).

Use solvent mixture as given under Related substances.

Test solution. Centrifuge the medium at 3000 rpm for 10 minutes. 
Dilute if necessary, with the dissolution medium.

Reference solution. Dissolve a quantity of iloperidone IPRS 
in the solvent mixture with the aid of ultrasound and futher 
dilute with dissolution medium to obtain a solution of the 
same concentration as that of the test solution.

Use chromatographic system as described under Assay using 
injection volume 100 pl.

Inject the reference solution and the test solution.

Calculate the content of C24H27FN2O4 in the medium.

Q. Not less than 70.0 per cent of the stated amount of 
C24H27FN2O4.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 50 volumes of buffer solution prepared by 
dissolving 3.4g of potassium dihydrogen phosphate in 1000 
ml of water, add 1.0 ml of triethylamine, adjusted to pH 3.0 
with orthophosphoric acid and 50 volumes of acetonitrile.

Test solution. Disperse a quantity of powdered tablets 
containing 10 mg of Iloperidone in 15 ml of the solvent mixture
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with the aid of ultrasound for 45 minutes and dilute to 25.0 ml 
with the solvent mixture, filter.

Reference solution. A 0.0002 per cent w/v solution of 
Hoperidone IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- columntemperature:45°,

i- - mobilephase:amixtureof64volumesofbuffersolution 
prepared by dissolving 3.4 g of potassium dihydrogen 
phosphate in 1000 ml of water, add 1.0 ml of 
triethylamine, adjusted to pH 5.0 with orthophosphoric 
acid, 21 volumes of acetonitrile and 15 volumes of 
methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 229 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.5 
per cent) and the sum of areas of all the secondary peaks is 
not more than 4 times the area of the principal peak in the 
chromatogram obtained with the reference solution (2.0 per 
cent). Ignore any peak with.an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.05 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14) as described 
under Assay with the following modification.
Test solution. Disperse 1 intact tablet in the solvent mixture 
with the aid of ultrasound for 45 minutes and dilute to obtain 
a solution containing 0.008 per cent w/v solution of Hoperidone 
with the solvent mixture, filter.

Inject the reference solution and the test solution.

Calculate the content of C24H37FN2O4 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay, Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of buffer solution prepared by 
dissolving 3.4 g of potassium dihydrogen phosphate in 1000 
ml of water, add 1.0 ini of triethylamine, adjusted to pH 3.0 
with orthophosphoric acid and 50 volumes of acetonitrile.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 8 mg of Hoperidone in 70 ml of the 
solvent mixture with the aid of ultrasound for 45 minutes with
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intermittent shaking and dilute to 100.0 ml with the solvent 
mixture, filter.

Reference solution. A 0.008 per cent w/v solution of 
Hoperidone IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

.. column temperature 45°,
- mobile phase: a mixture of 64 volumes of buffer solution 

prepared by dissolving 3.4 g of potassium dihydrogen 
phosphate in 1000 ml in water, add 1.0 ml of triethyl­
amine, adjusted to pH 5.0 with orthophosphoric acid 
21 volumes of acetonitrile and 15 volumes ofmethanol

- flow rate: 2 ml per minute, '
- spectrophotometer set at 229 nm,:
- injection volume: 20 pl.

Inject the reference solution. The test is.not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and. the relative standard 
deviation for replicate, injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C24H27FN2O4 in the tablets.

Storage. Store protected from light and moisture.

Imatinib Mesylate

H H
H3c'NNYJ^NYN Y^5^ ’CH3S°3H 

o nJ
ch3

C3OH3S N7SO4 Mol. Wt. 589.7

Imatinib Mesylate is 4-[(4-Methylpiperazin-l-y l)methyl]-/V- 
[4-methyl-3-[[4-(pyridine.-3-yl)pyrimidin-2- 
yl]amino]phehyl]benzafnidemethanesulforiate.

Imatinib Mesylate contains not less than 98.0 per cent and 
not more than 102.0 per cent of C30H35 N7SO4, calculated on 
the anhydrous basis.

Category. Cytotoxic

Description. A white or almost white, slightly brownish or 
yellowish powder, yellow or pale yellow, very hygroscopic, 
for the amorphous form. It shows polymorphism (2.5.11).

Identification
Determine by infrared adsorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with imatinib 
mesylate IPRS or with the reference spectrum of imatinib 
mesylate. •-
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Tests

Impurity F. Determine by liquid chromatography (2.4.14) 
coupled with mass spectrometry.

Solvent mixture. 30 volumes of acetonitrile and 70 volumes 
of water.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 100.0ml with 
the solvent mixture.

Reference solution. A 0.0001 per cent w/v solution of imatinib 
impurity F IPRS in the solvent mixture. Dilute 1.0 ml of the 
solution to 100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15, cm x 3.0mm, end-capped 

packed with octadecylsilane bonded to amorphous
. organosilica (3.5 pm),

- column temperature: 40°,
- mobile phase: A. a buffer solution prepared by 

dissolving 1.26 g of ammonium formate in 1000 ml of 
water, adjusted to pH 3.4 with anhydrous formic acid,

B. a 0:05 per cent v/v solution of 
anhydrous formic acid in acetonitrile,

- flow rate: 0.5 ml per minute,
- detection, mass detector.

The following settings have been found to be suitable and are 
given as examples; if .the detector has different setting 
parameters, adjust the'detector settings so as to comply with 
system suitability criterion,

- Ionisation. ESI-positive,
- Detection m/z (SIM): 278.2,
- Gas temperature: 350°,
- Drying gas flow: 12 litre per minute,
- Nebuliserpressure:414kpa;
- Capillary voltage (V cap): 3 Kv,

Injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20

6 80 0

10 20 80

15 20 80

15.1 80 20

26 80 20

NOTE — MS acquisition can be started at 3.5 minutes and 
stopped at 6 minutes,during non acquisition the eluent is 
directed to waste.

Inject the reference solution. The test is not valid unless the 
signal-to-noise ratio of the principal peak is not less than 20 

and the relative standard deviation for replicate injections is 
not more than 10 per cent.

Inject the reference solution and the test solution. The area of 
any peak corresponding to imatinib impurity F. is not more 
than the area of the principal peak in a chromatogram obtained 
with the reference solution (0.002 per cent).

Impurity H. Determine by liquid chromatography (2.4.14).

Solvent mixture. 30 volumes of acetonitrile and 70 volumes 
of water.

Test solution. Dissolve 75mg of the substance under 
examination in the solvent mixture and dilute to 5.0 ml with the 
solvent mixture.

Reference solution (a). Dissolve the. contents of a vial of 
imatinib impurity A IPRS in 1.0 ml of the solvent mixture.

Reference solution (b). A 0.003 per cent w/v solution of 
imatinib impurity HIPRS in the solvent mixture.

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 50.0 ml with the solvent mixture.

Reference solution (d). Dissolve 0.15 g of the substance under 
examination in the solvent mixture, add 1.0 ml of each, reference 
solution (a) and (b) and dilute to 10.0 ml with the solvent 
mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, endcapped 

packed with octadecylsilane bonded to porous silica 
(5 gm),

- column temperature: 35°,
- mobile phase: A. a mixture of 70 volumes of a buffer 

solution prepared by dissolving 2.3 g of sodium octane 
sulphonate monohydrate in 700 ml of water, 30 volumes 
of acetonitrile and 0.12 volume of dilute 
orthophosphoric acid,

B. a mixture of 10 volumes of a buffer 
solution, prepared by dissolving 2.3 g sodium octane 
sulphonate monohydrate in 100 ml of water, 90 volumes 
of acetonitrile and add 0.12 volume of dilute 
orthophosphoric acid, 
a gradient programme using the condition given below, 

- flow rate: 2.3 ml per minute, 
- spectrophotometer set at 227nm, 
- inj ection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 : 98 2
6 98 2
8 20 80
10 20 80

10.1 98 2
15 98 2
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Name Relative
_______________________________________ retention time

Imatinib impurity A1 0.17
Imatinib impurity H2 0.2

Imatinib (Retention time: about 8 minutes) 1.0 .....

1 (2£/-3-(dimethylamino)-1 -(pyridine-3-yl)prop-2-en-1 -one, 
3l-(pyridine-3-yl)ethan-l-one.

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks due to imatinib impurity A and 
H is not less than 1.5.

Inject reference solution (c) and the test solution. The area of 
any peak corresponding to imatinib impurity H is not more 
than the area of principal peak in a chromatogram obtained 
with reference solution (c) (0.02 per cent),

Related substances. Determine by. liquid chromatography 
(2.4.14), as described under Impurity H with the following 
modifications.

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture. Dilute 1.0 ml ofthe solution 
to 10.0 ml with the solvent mixture.

Reference, solution (b). Dissolve,. 1 mg of imatinib, system 
suitability IPRS (containing impurities A, B, C, D and J) in the 
solvent mixture and dilute to 2 ml with the solvent mixture.

Reference solution (c). A 0.05 per cent w/v solution of imatinib
mesylate IPRS in the solvent mixture^

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 98 2

16 98 ■ 2
30 50 50

30.1 "■ 98' ' 2
35 98 2

Name Relative Correction
retention time factor

Imatinib impurity A1 0.2 2.2
Imatinib impurity B2 0.6 . 2.0
Imatinib impurity J3 0.9 —

Imatinib (Retention time: 
about 11 minutes) 1.0 —

Imatinib impurity C4 1.2 . —

Imatinib impurity D5 2.3 —

1(2E)-3-(diniethylaniino)-l-(pyridine.-3-yl)prop-2-en- 1-one,

IP 202'2

W-(3-carbamimidamido-4-methylplienyl)-4-[(4-niethylpiperazin-]. 
yljmethyljbenzamide,
34-[('4-methyl-4-oxidopiperazin-l-yl)m ethyl]-Ar-[4-methyl-3-[[^ 
(pyrid ine-3 -yl)pyrimidin-2-yl] aminojphenyl] benzam ide,
W-[4-rnethyI-3-[[4-(pyridine-3“yl)pyrimidin-2-yl]arnino]phenyl]-4. 
(piperazin-l-ylmethyl)benzamide(desmethyiimatinib),

51-methyl-l,4-bis[4-[[4-methyL3-[[4-(pyridine-3-yl)pyrimidin-2- 
yl]ammo]phenyl]carbamoyl]benzyl]piperazin-l-ium(imatinib dimer) 

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to imatinib and imatinib 
impurity C is not less.than 3.0, the peak-to-valley ratio between 
the peaks due to imatinib impurity J and imatinib is not less 
than 1.3. Where.Hp is height above the baseline of the peak 
due to imatinib impurity J and Hv is height above the baseline 
of the lowest point of the curve separating this peak from the 
peak due to imatinib in the chromatogram obtained with 
reference solution (b) and signal-to-noise ratio for the principal 
peak is not less than 45 in the chromatogram obtained with 
reference solution (a).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to imatinib impurity C is not more than 3 
times the area of the principal peak,in the chromatogram 
obtained with reference solution (a) (0.3 per cent), the area of 
any peak corresponding to imatinib impurity D is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent), the area of 
any peak corresponding to imatinib impurity A and B, each of, 
is not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.15 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution( a) (0.1 per cent) and the sum of the 
areas of all the secondary peaks is not more than 8 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.8 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Heavy metals (2.3.12). 1.0 gm complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18).Not more than 0.1 per cent.

Water (2.3.43). Not more than 3.0 per cent, determined on 
1.0 g.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject reference solution (c) and the test solution.

Calculate the content of C3OH35 N7SO4.
Storage. Store protected from moisture, at a temperature not 
exceeding 30°.
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Imatinib Capsules
Imatinib Mesylate Capsules

Imatinib Capsules contain not less than 90.0 per cent and not 
more than 110.0 per cent of stated amount of imatinib, 
C29H31N7O.

Usual strength. 100 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of mixed contents of 20 
capsules containing about 20 mg of imatinib with 100.0 ml of 
the mobile phase.

Reference solution. A 0.024 per cent w/v solution of imatinib 
mesylate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilarie bonded to porous silica (5 pm),
- mobile phase: a-mixture of 40 volumes of 1 per cent 

ammonium acetate and 60 volumes of acetonitrile,
~ flow rate: 0.7 ml per minute, .
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C29H31N7O in the capsules.

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms of equivalent 
amount of Imatinib.

Imatinib Tablets
Imatinib Mesylate Tablets

Imatinib Mesylate Tablets contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
imatinib, Q»H31N7O.

Usual strengths. 100 mg; 400 mg.

IMATINIB TABLETS

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the principal peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle) with sinkers,
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A 0.011 per cent w/v solution of imatinib 
mesylate IPRS prepared by dissolving in minimum amount of 
water and diluting with the dissolution medium.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 45°,

- mobile phase: a mixture of 65 volumes of buffer solution 
prepared by dissolving 3.12 g of sodium dihydrogen 
orthophosphate dihydrate in 1000 ml of water, adding 
1 ml of triethylamine, adjusted to pH 3.5 with 
orthophosphoric acid and 35 volumes of a mixture of 
50 volumes of methanol and 50 volumes of acetonitrile, 

- flowrate: 1.5mlperminute, 
- spectrophotometer set at 230 nm, 
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C?IJ L;;N7O in the medium.

Q. Not less than 75 per cent ofthe stated amount of C29H31N7O. 

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 125 mg of imatinib in 70 ml of the mobile phase with 
the aid of ultrasound for 15 minutes and dilute to 250.0 ml with 
the mobile phase.
Reference solution. A0.0006 per cent w/v solution of imatinib 
mesylate IPRS in the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 40°,
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- mobile phase: a mixture of 75 volumes of buffer solution 
prepared by dissolving 1.0 g of ammonium acetate in 
1000 ml water and 25 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.
Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogarm obtained with the reference solution 
(1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent).
Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).
Test solution. Disperse a quantity of the powdered tablets 
containing 125 mg of imatinib in 100 ml of methanol with the 
aid of ultrasound for 20 minutes and dilute to 250.0 ml with 
methanol, centrifuge. Dilute 10.0 ml of the solution to 
100.0 ml with water.

Reference solution. A 0.006 per cent w/v solution of imatinib 
mesylate IPRS prepared by dissolving in methanol and diluted 
with water.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 45°,
- mobile phase: a mixture of 55 volumes of buffer solution 

prepared by. dissolving 3.12 g of sodium dihydrogen 
orthophosphate dihydrate in. 1000 ml water, adding 
1 ml of triethylamine, adjusted to pH 3.5 with 
orthophosphoric acid and 45 volumes of a mixture of 
equal volumes of methanol and acetonitrile,

— flowrate: 1.2 mlperminute,
- spectrophotometer set at 230 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than.2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 percent. 
Inject the reference solution and the test solution.
Calculate the content of C29H31N7O in the tablets.
Storage. Store protected from moisture, at a temperature not 
exceeding 30°,
Labelling. The label states the strength in terms of the 
equivalent amount of Imatinib.

IP 2022

Imidurea

1A Ai AAAA
2—NHh H H H hn-\.

O O

CnHieNgOg Mol. Wt. 388.3

Imidurea is Methylenebis[3-(4-hydroxymethyl- 
2,5-dioxoimidazolidin-4-yl)urea].

Imidurea contains not less than 26.0 per cent and not more 
than 28.0 per cent of nitrogen, N, calculated on the dried basis.

Description. A white powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with imidurealPRS 
or with the reference spectrum of imidurea.

Tests
Appearance of solution. Dissolve 3.0 g in 7.0 ml of water in a 
test tube; the solution is clear (2.4.1) and colourless (2.4.1). 

pH (2.4.24). 6.0 to 7.5, determined in a 1.0 per cent w/v solution. 

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 3.0 per cent.

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 
on 1 g by drying in vacuum over phosphorus pentoxide for 
48 hours.

Nitrogen (2.3.30). Determined on 150 mg, using method C. 

Storage. Store protected from moisture.

Imipenem

COOH 
O /

HO H H H

C12H17N3O4S,H2O Mol. Wt 317.4

Imipenem is (57?,6.S)-6-[(7?)-l -hydroxyethyl] -3-J [2-[ (imino- 
methyl)amino] ethyl] sulphanyl]-7-oxo -1 -azabi- 
cyclo[3.2.0]hept-2-ene-2-carboxylic acid monohydrate.
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Imipenem contains not less than 98.0 per cent and not more 
than lOl.O per cent of C^HnNsC^S, calculated on the 
anhydrous basis.

Category-Antibacterial.

Description. A white to almost white or pale yellow powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with imipenem 
monohydrate IPRS or with the reference spectrum of imipenem 
monohydrate.

Tests
Appearance of solution. A 1.0 per cent w/v solution in 
phosphate buffer pH 7.0 is not more opalescent than 
opalescence standard OS2 (2.4.1) and not more intensely 
coloured than reference solution B YS6 (2.4.1).

pH (2.4.24). 4.5 to 7.0 determined in 0.5 per cent,w/v solution in 
water.

Specific optical rotation (2.4.22). + 84.0° to + 89.0°, determined 
in a 0.5 per cent w/v solution in phosphate buffer pH 7.0.

Related substances. Determine by liquid chromatography 
(24.14). .

ROTE — Keep the solutions in an ice-bath and use within 
8 hours of preparation. ■ ■

Solvent mixture. 0.7 volume of acetonitrile and 99.3 volumes 
of a 0.0135 per cent w/v solution of dipotassium hydrogen 
phosphate, adjusted to pH 6.8 with orthophosphoric acid.

Test solution. Dissolve 40 mg of the substance under 
examination in 100.0ml ofthe solvent mixture.

Reference solution (a). A 0.04 per cent w/v solution of 
imipenem IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.

Reference solution (c). Heat 20 ml of the test solution, 
previously adjusted to pH 10.0 with sodium hydroxide 
solution at 80° for 5 minutes (in situ preparation of impurity 
a). ■■■: ' ■

Chromatographic system
. ~ a stainless steel column 25 cm x 4.6 mm packed with 

.octadeeylsilane bonded to porous silica (5 pm),..
- mobile phase: a mixture of 0.7 volumes of acetonitrile 

and 99.3 volumes of a 0.87 per cent w/v solution of 
dipotassium hydrogen phosphate, adjusted • to pH' 7.3 
with orthophosphoric acid, ■ -

- flow rate: 1 mlperminute,

- spectrophotometer set at 254 nm, 
- injectionvolume:20pl.

Inject reference solution (c). The relative retention time with 
reference to imipenem for imipenem impurity A is about 0.8 
and the resolution between the peaks due to imipenem 
impurity Aand imipenem is not less than 3.5.

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of peak corresponding to imipenem impurity A is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent), the area of 
any other secondary peak is not more than 0.3 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent) and the sum of the areas 
of all the secondary peaks, other than the peak corresponding 
to imipenem impurity Ais not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent).' Ignore any peak with an area less than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent).

Sulphated ash (2.3.18). Not more than 0.2 per cent, determined 
on 1.0 g.

Water (2.3.43). 5.0 per cent to 8.0 per cent, determined on 0.1. 
g. Use an iodosulfiirous reagent containing imidazole instead 
of pyridine and a clean container for each determination.

Assay. Determine by liquid chromatography (2.4.14).

NOTE —Keep the solutions in an ice-bath and use within 
8 hours of preparation.

Test solution. Dissolve about 40 mg of the substance under 
examination in 100.0 ml ofthe mobile phase.

Reference solution. A 0.04 per cent w/y solution of imipenem 
monohydrate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (such 
as B ondapak C18), .

- mobile phase: a solution prepared by dissolving 54 mg 
of monobasic potassium phosphate in 360 ml of water, 
adjusted to pH 6.8 with 0.5 M sodium hydroxide or 
0.5 Morthophosphoric acid, dilute to 400 ml with water 
and filter,

- flow rate: 1.5 ml per minute,
— spectrophotometer set at 300 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 600 theoretical plates, and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent.
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Inject the reference solution and the test solution.

Calculate the content of C1?H.l;N3CLS.

Imipenem intended for use in the manufacture ofparenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional requirement.

Bacterial Endotoxins (2.2.3). Not more than 0.17 Endotoxin 
Unit per mg of imipenem.

Imipenem intended for use in the manufacture ofparenteral 
preparations without a further appropriate sterilisation 
procedure complies with the following additional 
requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store in an airtight container in a refrigerator (2° to 
8°).

Labelling. The label states, where applicable, that the 
substance is sterile and is free from bacterial endotoxins.

Imipenem and Cilastatin Injection
Imipenem and Cilastatin Injection is a sterile mixture of 
Imipenem, Cilastatin Sodium, and Sodium Bicarbonate.

The injection is constituted as per the labelling requirements.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer.

Imipenem and Cilastatin Injection contains not less than 
90.0 per cent and not more than 115.0 per cent .of the stated 
amounts of imipenem, C]2H17N3O4S and cilastatin, C16H26N2O5S.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powdersfor Injection) and with the following requirements.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

TeSts

pH (2.4.24). 6.5 to 8.5, when constituted as directed on the 
label. .

Bacterial endotoxins (2.2:3). Not more thanO.17 Endotoxin 
Unit per mg of imipenem and; not more than 0.17 Endotoxin 
Unit per mg of cilastatin.

Loss on drying (2.4.19). Not more than 3.5 per cent, determined 
on 0.1 g, by drying in an oven at 60° for 3 hours at a pressure 
not exceeding 0.7 kPa.

Assay. Determine by liquid chromatography (2.4.14).

NOTE—Prepare the following solutions immediately before 
use.

Buffer solution pH 6.8. Dissolve 0.14 g of monobasic 
potassium phosphate in 900 ml of water, adjusted to pH 6.8 
with 0.5Msodium hydroxide or 0.5 M orthophosphoric acid 
and dilute to 1000 ml with water and filter.

Test solution. Reconstitute the. .Imipenem.and Cilastatin 
Injection and dilute to 100.0 ml with buffer solution pH 6.8 and 
mix. Dilute an accurately measured volume of the solution 
with buffer solution pH 6.8 to obtain a solution having a 
concentration of 0.05 per cent of imipenem.

Reference solution. A solution containing 0.05 per cent w/v, 
each of, imipenem monohydrate IPRS and cilastatin 
ammonium IPRS in buffer solution pH 6.8.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 50°,
- mobile phase: dissolve 2.0 g of sodium 1-hexane­

sulphonate in 800 ml of buffer solution pH 6.8, adjusted 
to pH 6.8 with 0.5 M sodium hydroxide' or 0.5 M 
orthophosphoric acid, dilute to 1000 ml with buffer 
solution pH 6.8 and filter,

- flowrate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 jil.

Inject the reference solution. The test is not valid unless the 
column efficiency is riot less than 600 theoretical plates, the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for each component.

Inject the reference solution and the test solution.

Calculate the contents of C12H17N3O4S and Ci6H26N2O5S in the 
injection. r -

Storage. Store protected from moisture, in a single dose or 
multiple dose container.

Labelling. The; label states that the constituted solution 
should be solubilized in a suitable parenteral fluid prior to 
intravenous infusion.
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Imipramine Hydrochloride

Q9H24NJICI , Mol. Wt. 316.9

Imipramine Hydrochloride is 10,1 l-dihydro-5f/-dibcnz|7;,/j 
azepine-5-(dimethylaminopropyl) hydrochloride.

Imipramine Hydrochloride contains not less than 98.5 per cent 
arid not more than 101.0 per cent of CuHa^jHCI, calculated 
on the dried basis.

Category. Antidepressant.

Description. A white or slightly yellow, crystalline powder.

Identification

Test A may be omitted.if tests B, C, D and E are carried out. 
Tests B, G and D may be omitted if tests A and E are carried 
out.: : , -

A. Determine by infrared absorption spectrophotdrrietry (2.4.6). 
Compare. the; spectrum with that obtained with imipramine 
hydrochloride IPRS or with the reference spectrum of 
imipramine hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.002 per cent w/v solution in 0.01 Mhydrochloric acid shows 
an absorption maximum only at about 250 nm and a shoulder 
at about 270 nm; absorbance at about 250 nm, about 0.52;

C. Dissolve 5 mg in 2 ml of nitric acid; an intense blue colour 
is produced.

D. Dissolve 50 mg in 3 ml of water and add 1 drop of a 2.5 per 
cent w/v solution of quinhydrone in methanol', no red colour 
is produced within 15 minutes.

E. 20 mg gives reaction (A) of chlorides (2.3.1).

Tests
Appearance of solution. Triturate with a glass rod 3.0 g with 
20 ml of carbon dioxide-free water and dilute to 30 ml with the 
same solvent (solution A).. Solution A is clear (2,4.1). 
immediately after preparation dilute the solution with an equal 
volume of water. The resulting solution is not more intensely 
colotired than reference solution BYS6 (2.4.1).

pH (2.4.24). 3.6 to 5.0, determined in solution A immediately 
after preparation. : ;

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml ofthe 
solution to 10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

end-capped polar-embedded octadecylsilane amorphous 
organosilica polymer (5 pm),

- column temperature: 40°,
- mobile phase: a mixture of 40 volumes of acetonitrile 

and 60 volumes of a 0.52 per cent w/v solution of 
dipotassium hydrogen phosphate previously adjusted 
to pH 7.0 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm, 

injection volume: 10 pl.

The relative retention time with reference to imipramine 
(retention time: about 7 minutes) for imipramine impurity B 
(depramine) is about 0.7.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. The area of any secondary peak is not more than the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.1-per cent) and the sum of the areas 
of all the secondary peaks is not more than 3 times the area of 
the principal peak in the chromatogram obtairied with the 
reference solution (0.3 per cent). Ignore any peak with an area 
less than 0.5 times the area' of the principal peak in the 
chromatogram obtained with the reference solution (0.05 per 
cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven.at 105°.

Assay. Weigh 0.5 g, dissolve in 50 ml of chloroform, add 10 ml 
of mercuric acetate solution and titrate with 0.1 Mperchloric 
acid, using 0.5 ml of metanil yellow solution as indicator. 
Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03169 g of 
C19H24N2,HC1.

Storage. Store protected from light.
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Imipramine Tablets
Imipramine HydrochlorideTablets

Imipramine Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent ofthe stated amount of imipramine 
hydrochloride, C19H24N2,HC1. The tablets are coated.

Usual strengths. 10 mg; 25 mg.

Identification

Triturate a quantity of the powdered tablets containing about 
0.25 goflmipramine Hydrochloride with 10 ml of chloroform, 
filter, evaporate the filtrate to low bulk, add ether until a turbidity 
is produced, and allow to stand. The precipitate, after 
recrystallisation from acetone, melts at about 172° (2.4.21), 
and complies with the following tests.

A. Dissolve 5 mg in 2 ml of nitric acid; ah intense blue colour 
is produced.

B. Dissolve 50 mg in 3 ml of water and add 1 drop ofa2.5 per 
cent w/v solution of quinhydrone in methanol', no red colour 
is produced within 15 minutes.

C. 20 mg gives reaction (A) of chlorides (2.3.1);

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium: 900 ml of 0.01M hydrochloric acid, 
Speed arid time. 100 rpm for 45 minutes.

Withdraw a suitable, volume of the medium and filter, rejecting 
the first few: ml of filtrate. Dilute a suitable volume of the.filtrate 
with the medium, if necessary. Measure the absorbance ofthe 
resulting solution at the maximum at about 250. nm (2,4.7). 
Calculate the content imipramine hydrochloride, C19H24N2,HC1 
in the medium from the absorbance obtained from a solution 
of known concentration of imipramine hydrochloride IPRSyq. 
the dissolution medium.

Q. Not less than 75 per cent of the stated amount of 
C19H24N2,HC1.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 55 volumes of ethyl acetate, 
35 volumes of glacial acetic acid, 5 volumes of hydrochloric 
acid and 5 volumes of water. .

NOTE—Prepare the following solutions immediately before 
use.

Test solution. Shake a quantity ofthe powdered tablets 
containing 0.2 g of Imipramine Hydrochloride with three 
quantities, each of 10 ml, of chloroform, filter the combined 

chloroform extracts, evaporate to dryness and dissolve the 
residue in 10 ml of methanol.

Reference solution (a). Dilute 3 volumes ofthe test solution 
to 1000 volumes with methanol.

Reference solution (b). A 0.006 per cent w/v solution of 
iminodibenzyl IPRS in methanol.

Apply to the plate 10 pl of each solution. After development 
remove the plate, allow the solvent to evaporate for 5 minutes 
spray with a 0.5 per cent w/v solution of potassium 
dichromate in sulphuric acid (20 per cent) and examine 
immediately In the chromatogram obtained with the test 
solution any spot corresponding to; iminodibenzyl is not more 
intense than the spot in the chromatogram obtained with 
reference solution (b) and any other secondary spot is not 
niore intense than the spot in the chromatogram obtained 
with reference solution (a).

Uniformity of content. Complies with the test stated under 
Tablets.

Powder one tablet, shake with 25 ml of 0.1 M hydrochloric 
acid for 30 minutes, add sufficient 0.1 M hydrochloric acid 
to produce 100.0 ml and filter. Dilute 10.0 ml of the filtrate to 
50.0 ml with 0.1 M hydrochloric acid and measure the 
absorbance of the resulting solution at the maximum at about 
250 nm (2.4.7). Calculate the content of C19H24N2,HC1 in the 
tablet taking 264 as the specific absorbance at 250 nm.

Other tests. .Comply with the tests stated under-Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 25 mg of Imipramine Hydrochloride, 
shake with 75 ml of 0.1 M hydrochloric acid for 30 minutes, 
dilute to 100:0 ml with the same solvent and filter through a 
sintered-glass filter. Dilute -10.0' ml to 100.0 ml with 0.1 M 
hydrochloric acid and measure the absorbance ofthe resulting 
solution at the maximum at,about 250 nm (2.4.7). Calculate the 
content of C19H24N2, HC1 taking 264 as the specific absorbance 
at 250 nm.

Indapamide

C16H16C1N3O3S Mol. Wt 365.8

Indapamide is 4-chIoro-JV-(2-methyl-l-indolinyl)- 
3 -sulphamoylbenzamide.
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Indapamide contains not less than 98.0 per cent and not more 
than 101.0 percent of Ci6Hi6CIN3O3S, calculated on the dried 
basis.

Category. Diuretic.

Description. A white to off-white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with indapamide 
IPRS or with the reference spectrum of indapamide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Carry out the test protectedfrom light and prepare 
the solutions immediately before use or maintain them at 4 °. 

Solvent mixture. Equal volumes of acetonitrile and methanol. 

Test solution. Dissolve 20 mg of the substance under 
examination in 7 ml ofthe solvent mixture and dilute to 20.0 ml 
with a 0.02 per cent w/v solution of sodium edetate.

Reference solution (a). Dissolve 3 mg of indapamide impurity 
B IPRS (4~chlofo~N~(2-methyl-lH-indol-l-yl)~3-sulphamoyl 
benzamide IPRS) in 3.5 ml ofthe solvent mixture and dilute to 
10.0 ml with a 0.02 per cent w/v solution of sodium edetate. To 
1.0 ml of the solution, add 35 ml of the solvent mixture and 
dilute to 100.0 ml with 0.02 per cent w/v solution of sodium 
edetate.

Reference solution (b). Dilute 1.0 ml of the test solution to 
50.0 ml with a mixture of 17.5 volumes of acetonitrile, 17.5 
volumes of methanol and 65 volumes of a 0.02 per cent w/v 
solution of sodium edetate. Dilute 1.0 ml ofthe solution to 
20.0 ml with a mixture of 17.5 volumes of acetonitrile, 17.5 
volumes of methanol and 65 volumes of a 0.02 per cent w/v 
solution of sodium edetate.

Reference solution (c). Dissolve 25 mg of indapamide IPRS 
and 45 mg of methylnitrosoindoline IPRS in 17.5 ml of the 
solvent mixture and dilute to 50.0 ml with 0.02 per cent w/v 
solution of sodium edetate.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- - column temperature: 40°,
- mobile phase: a mixture of 0.1 volume of glacial acetic 

acid, 17.5 volumes of acetonitrile, 17.5 volumes of 
methanol, 65 volumes of 0.02 per cent w/v solution of 
sodium edetate, ■

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

The retention time of indapamide peak is about 11 minutes.

Inject reference solution (b) and (c). The test is not valid unless 
the resolution between the peaks due to indapamide and 
indapamide impurity A is not less than 4.0 in the chromatogram 
obtained with reference solution (c) and signal-to-noise ratio 
is not less than 6.0 for the principal peak in the chromatogram 
obtained with reference solution (b).

Inj ect reference solution (a), (b) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak due to indapamide impurity B is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of the areas of ail the 
secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Impurity A. Determine by liquid chromatography (2.4.14).

NOTE — Carry out the test protected from light.

Test solution. Dissolve 25 mg of the substance under 
examination in 1 ml of acetonitrile and dilute to 10.0 ml with 
water. Shake for 15 minutes and allow to stand at 4° for 1 hour 
and filter.

Reference solution. Dissolve 25 mg of the substance under 
examination in 1.0 ml of a 0.0000125 per cent w/v solution of 
indapamide impurity A IPRS ( methylnitrosoindoline IPRS) 
in acetonitrile and dilute to 10.0 ml with water. Shake for 15 
minutes and allow to stand at 4° for 1 hour and filter.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 7 volumes of acetonitrile, 20 

volumes of tetrahydrofuran and 73 volumes of a 0.15 
per cent w/v solution of triethylamine, adjusted to pH 
2.8 with orthophosphoric acid,

- flow rate: 1.4 ml per minute,
- spectrophotometer set at 305 nm,
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
signal-to-noise ratio is not less than 3.0 for the peak due to 
indapamide impurity A appearing just before the peak due to 
indapamide and the peak-to-valley-ratio is not less than 6.7, 
where Hp is the height above the baseline of the peak due to
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indapamide impurity A and Hv is the height above the baseline 
of the lowest point of the curve separating this peak from the 
peak due to indapamide.

Inject.the reference solution and the test solution. The area of 
the peak due to indapamide impurity A is not more than the 
difference between the areas ofthe peaks due to indapamide 
impurity A in the chromatograms obtained with the reference 
solution and the test solution (5 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 3.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Internal standard solution. A 0.5 per cent w/v solution of 
4-chloroacetanilide in methanol.

Test solution. Dissolve about 0.1 g of the substance under 
examination in 5.0 ml of internal standard solution and dilute 
to 100.0 ml with the mobile phase. ■ > ■

Reference solution. A solution containing 0.1 per cent w/v of 
indapamide IPRS and 0.025 per cent w/v of 4*- 
chloroacetanilide in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed .with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 65 volumes of water, 

17.5 volumes of acetonitrile, 17.5 volumes of methanol 
and 0.1 volume of glacial acetic acid,

- .flow rate: 2 mlper minute,
. - spectrophotometer set at 254 nm, , .

- injection volume: 5 pl.

The relative retention time with reference to indapamide for 
4 chloroacetanilide is about 0.65.

Inject the reference solution. The test is not valid unless the 
resolution between the principal peak and any adjacent peak 
is not less than 2.0, the tailing factor is not more than 2.0, and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent for the principal peak.

Inject the reference solution and the test solution.

Calculate the content of CiSH16C1N3O3S^
Storage. Store protected from moisture.

Indapamide Prolonged-release Tablets
Indapamide Sustained-release Tablets; Indapamide 
Extended-release Tablets
Indapamide Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying . with the 
requirements of the monograph, are not interchangeable, as 

IP 2022

the dissolution profile of the products of diffCrerji 
manufacturers may not be the same.

Indapamide Prolonged-release Tablets contain not less than 
95.0 per cent and not more than 105.0 per cent ofthe stated 
amount of indapamide, Ci6H16C1N3O3S.

Usual strengths. 1.5 mg; 2.5 mg.

Identification

A. Determine by thin layer chromatography (2.4.17), using the 
plate coated with silica gel GF 254.

Mobile phase. A mixture of 20 volumes of acetone and 80 
volumes of toluene.

Test solution. Shake a quantity of the powdered tablets 
containing 50 mg. of Indapamide with 10 ml of acetone, mix for 
15 minutes and filter.

Reference solution. A0.5 per cent w/v solution of indapamide 
IPRS in acetone.

Apply to the plate 20 pl of each solution. Allow the. mobile 
phase to raise 12 cm. Dry the plate in air, and examine under the 
ultraviolet light at 254 nm. Spray the plate with a solution 
prepared by mixing 10 volumes ofpotassium iodobismuthaie 
solution and 20 volumes of glacial acetic acid and diluting 
to 100 volumes with water and examine again. Finally, spray 
the plate with a 5.0 per cent w/v solution of sodium.nitrite in 
a mixture of equal volume of water and ethanol (95per cent) 
and examine again.The principal spot in the chromatogram 
obtained with the test solution corresponds to the principal 
spot in the chromatogram obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution. Complies with the tests stated under tablets.

Uniformity of content. Complies with the tests stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay using following modification.

Test solution. Disperse one tablet in 20 ml of ethanol (95 per 
cent). Mix with the aid of ultrasound for 15 minutes. Cool and 
dilute to 25 ml with ethanol (95 per cent). Dilute as necessary 
to obtain a solution containing 0.005 per cent w/v of 
indapamide in ethanol (95 per cent).

Related substances, Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 25 mg of indapamide in 70 ml of ethanol (95 pet 
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cent) mix with the aid of ultrasound, dilute to 100.0 ml with 
ethanol (95 per cent), mix and centrifuge. Dilute 5.0 ml ofthe 
supernatant liquid to 25.0 ml with the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
100.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of a 0.00025 per cent w/v 
solution of indapamide impurity B IPRS in ethanol (95 per 
cent) to 10.0 ml with the mobile phase.

Reference solution, (c). Dilute 1.0 ml of a 0.00025 per cent w/v 
solution of 4-chloro-3-sulphamoyl benzoic acid in ethanol 
(95per cent) to 10.0 ml with the mobile phase.

Reference solution (d). Mix 1.0 ml of the test solution, 1.0 ml 
of 6,00025 per cent w/v solution of indapamide impurity B 
IPRS in ethanol (95 per cent). and 1.0 ml of 0.00025 per cent 
w/v solution of 4-chloro~3-sulphamoyl benzoic acid in 
ethanol (95 per cent) and dilute to 10.0 ml with the mobile 
phase.

Chromatographic system
— a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
mobile phase: a mixture of 6 volumes of a solution 
containing 5.0 per cent w/v solution of sodium lauryl 
sulphate, and 3.0 per cent v/v solution of glacial acetic 
acid, 10 volumes of triethylamine, 20 volumes of butan- 
2-ol, 310 volumes of acetonitrile and 690 volumes of 
water, adjusted to pH 3.0 using orthophosphoric acid, 

- flow rate: 1.6 mlperminute, 
- spectrophotometer set at 240 nm, 
- injection volume: 20 pl.

Inject reference solution (d). The test is not valid unless the 
relative retention time with reference to indapamide for 4- 
chloro-N-(2-methyf- IH-indol-1 -yl)-3-sulphamoylbenzamide 
(indapamide impurity B) is about 1.7; for 4-chloro-3- 
sulphamoylbenzoic acid is about 0.3.
Inject reference solution (a),.(b), (c) and the test solution. In 
the chromatogram obtained with test solution, the area of any 
peak corresponding to indapamide impurity B is not more 
than twice the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent), the area of 
any peak corresponding to 4-chloro-3.-sulphamoylbenzoic acid 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.5 per 
cent). The area of any other secondary peak is not more than 
five times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent) and the sum 
of all the impurities is not more than 15 times the area of the 
principal peak in the chromatograms obtained with reference 
solution (a) (1.5 per cent). Ignore any peak with an area less 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). :.

INDAPAMIDE TABLETS

Other tests. Complies with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications.

Reference solution. Dilute 5.0 ml of0.025 per cent w/v solution 
of indapamide IPRS in ethanol (95per cent) to 25.0 ml with 
the mobile phase.

Inject the reference solution and the test solution.

Calculate the content of C]6HI6C1N3O3S in the tablets.

Storage. Store protected from light and moisture at a 
temperature not exceed 30°.

Indapamide Tablets
Indapamide Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
indapamide, C16H16C1N3O3S.

Usual Strengths. 1.5 mg; 2.5 mg.

Identification

A. Shake a quantity of powdered tablets containing about 
15 mg of Indapamide with 30.0 ml of 0.2 Msodium hydroxide 
in a centrifuge tube for10 minutes. Centrifuge and transfer the 
supernatant in a 250 ml separator, add 12 ml of dilute 
hydrochloric acid. Extract the solution twice with 4.0 ml ether, 
filter the extracts through anhydrous sodium sulphate and 
evaporate the ether on a water-bath and dry the crystals at 
105° for 1 hour.

Determine by infrared absorption spectrophotometry (2.4.6) 
ofthe residue. Compare the spectrum with that obtained with 
indapamide IPRS or with the reference, spectrum of 
indapamide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 900 ml of phosphate buffer pH 6.8, prepared by 
dissolving 27.22 g bf potassium dihydrogen phosphate in 
about 800 ml of water, adjusted to pH 6.8 with 0.2 M sodium 
hydroxide, and diluted to 1000 ml with water.
Speed and time. 100 rpm and45 minutes.

Determine by liquid chromatography (2.4.14),

Test solution. Use the filtrate/dilute if necessary with the 
dissolution medium.
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Reference solution. Dissolve a weighted quantity of 
indapamide IPRS in methanol and dilute with dissolution 
medium to obtain a solution having a known concentration 
similar to the expected concentration of test solution. .
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: 70 volumes of 0.154 per cent w/v solution 
of sodium 1- octanesullphonate, 1 volume of glacial 
acetic acid and 30 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 242 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and test solution.

Calculate the content of Ci6Hi6ClN3O3S.

Q. Not less than 75.0 per cent of the stated amount of 
C16H16C1N3O3S.

Related substances. Determine by liquid chromatography 
(2.4.14).

NQTE — Carry out the test protectedfrom. light. .

Test solution. Disperse 10 intact tablets with 70 ml of ethanol 
(95 per cent) mechanically until the tablets have disintegrated 
and continue mixing for 2 hours and dilute to 100,0 ml with 
ethanol (95 per cent) and centrifuge. Dilute the supernatant 
liquid with the mobile phase to obtain a solution containing 
0.005 per cent w/v of Indapamide.

Reference solution (a). Dilute 1.0 ml ofthe test solution to 
10.0 ml with the mobile phase. Further dilute 1.0 ml of the 
solution to 100.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of a 0.00025 per cent w/v 
solution of indapamide impurity'B IPRS in ethanol (95 per 
cent) to 10.0 ml with the mobile phase.

Reference solution (c). Dilute 1.0 ml of a 0.00025 per cent w/v 
solution of 4-chloro-3-sulphamoylbenzoic acid in ethanol 
(95 percent) to 10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4,6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asNuc!eosilC18),

- mobile phase: a mixture of 6 volumes of a solution 
containing 5 per cent w/v of sodium, dodecyl sulphate 
and 3 per cent v/v of glacial acetic acid, 10 volumes of 
triethylamine, 20 volumes of butan-2-ol, 310 volumes

; of acetonitrile and 690 volumes of water, adjusted to 
pH 3.0 with orthophosphoric acid, . . ■ : . :

- flow rate: 1.6 ml per minute,
- spectrophotometer set.at 240 nm, .
- injection volume: 10 pl.

Name Relative
__________________________________ retention time 

4-chloro-3-sulphamoylbenzoic acid____________ 0.3

Indapamide 1.0
Indapamide impurity B1 1.7

’4-chloro-N-(2-methyI-lH-indol-l-yl)-3-sulphamoylbenzamide.

Inject reference solution (a), (b), (c) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to indapamide impurity B is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent), the area of 
any peak corresponding to 4-chloro-3-sulphamoyIbenzoic 
acid is not more than 0.4 times the area ofthe principal peak in 
the chromatogram obtained with reference solution (c) 
(0.2 per cent) and the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the sum 
of the areas of all the secondary peaks other than indapamide 
impurity B is not more than 3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.3 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay, using the following solution as the test solution.

Test solution. Disperse one tablet in 1 to 2 ml of water and add 
25 ml acetonitrile with the aid of ultrasound for 20 minutes 
and dilute to 50 ml with acetonitrile. Transfer this solution to 
centrifuge tube, and centrifuge at 2000 rpm for about 
10 minutes. Transfer 10ml of supernatant to a 50 ml volumetric 
flask, add 3.0 ml of internal standard solution, dilute with water 
to volume and mix.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Internal standard solution./^ 6.025 per cent w/v solution of 
2- chloroacetophenone in acetonitrile.

Test solution. Weigh arid powder 20 tablets. Disperse a 
quantity of powder containing 2.5 mg of Indapamide, disperse 
in 25 ml acetonitrile with the aid of ultrasound for 20 minutes 
and dilute to 50.0 ml with acetonitrile. Transfer this solution 
to centrifuge tube, and centrifuge at 2000 rpm for about 
10 minutes. Transfer 10 ml of supernatant to a 5 0-ml volumetric 
flask, add 3.0 ml of internal standard solution, dilute with water 
to volume and mix.
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Reference solution. A0.01 per cent w/v solution of indapamide 
IPRSvn acetonitrile. Dilute 5.0 ml ofthe solution, add 3.0 ml of 
internal standard solution to 50.0 ml with water.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- ■ mobile phase: 70 volumes of 0.154 per cent w/v solution 

of sodium I- octanesulphonate, 1 volume of glacial 
acetic acid and 30 volumes of acetonitrile, 
flow rate: 1 ml per minute,

- spectrophotometer set at 242 nm, 
- injection volume: 20 pl.

The relative retention time with reference to indapamide for 
2-chloroacetophenone is about 1.18.

Inject the reference solution. The test is not valid unless the 
resolution between the principal peak and the internal standard 
peak is not less than 3.0, and the relative standard deviation 
for replicate injections is not more than 2.0 per cent for the 
principal peak.

Calculate the content of Ci6H16C1N3O3S in the tablets.

Storage. Store protected from light.

Indinavir Sulphate

C36H47N5O4,H2SO4, Mol. Wt. 711.9

Indinavir Sulphate is [l-(lS\27?),5-(2Sf)]-2,3,5-trideoxy- 
jV-(2,3-dihydro-2-hydroxy-l/f-inden-l-yl)-5-[2-[{ 1, 
I-dimethylethyl)amino}carbonyl]-4-(3-pyridinylmethyl)- 
I-piperazinyl]“2“(phenylmethyl)-D-ery//zro-pentonamide 
sulphate.

Indinavir Sulphate contains not less; than 98.5 per cent and 
not more than 101.5 per cent of C36H47N5O4jH3SO4, calculated 
on the anhydrous and ethanol-free basis.

Category. Antiretroviral.

Description. A white or almost white powder; hygroscopic.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with indinavir IPRS 
or with the reference spectrum of indinavir sulphate.

B. When examined in the range 200 nm to 300 nm (2.4.7), a 
0.005 per cent w/v solution in water .shows an absorption 
maximum at about 260 nm.

C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to indinavir in the chromatogram obtained with the reference 
solution.

Tests

pH (2.4.24). 2.8 to 3.2, determined in a 1.0 per cent w/v solution 
in carbon dioxide-free water.

Specific optical rotation (2.4.22). +122° to +129°, determined 
at about 365 nm in a 1.0 per cent w/v solution in water, 
calculated on the anhydrous and ethanol-free basis.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disolve 0.1 g of the substance under exmination 
in lOO.Omlofthemobilephase.

Reference solution (a). A 0.0086 per cent w/v solution of 
indinavir IPRS wPhs mobile phase. Dilute 1.0 ml ofthe solution 
to 100.0 ml with the mobile phase.

Reference solution (b). Transfer 15 mg of indinavir IPRS to a 
50-ml volumetric flask and add 0.1 ml of 5 M hydrochloric 
acid. Keep this solution for about 1 hour at room temperature 
and make up to volume with the mobile phase.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

base deactivated octylsilane bonded to porous silica 
(5 pm),

- column temperature: 40°
- mobile phase: a mixture of 40 volumes of acetonitrile 

and 60 volumes of a solution containing 0.37 per cent 
w/v of sodium citrate arid 0.16 per cent w/v of citric 
acid, the pH of which has been adjusted to 5.0 with IM 
sodium hydroxide or 1 M orthophosphoric acid,

■ flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 50 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to indinavir and any impurity 
at a relative retention time of about 1.4 is not less than 2.

Inject reference solution (a). The test is not valid unless the 
capacity factor for indinavir peak is not. less than 2.0, the
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tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5 per cent.

Inject the test solution. Calculate the content of each impurity 
in the chromatogram obtained with the test solution by 
comparing with the area of the principal peak obtained with 
reference solution (a). The content of any individual impurity 
is not more than 0.1 per cent and the sum of all impurities is 
not more than 0.5 per cent.

Ethanol. 5.0 to 8.0 per cent;

Determine by gas chromatography (2.4.13).

Internal standard solution. A 0.5 per cent v/v solution of 7- 
propanol in water.

Test solution. Dissolve 0.4 g of the substance under 
examination in 50 ml of water, add 8.0 ml of the internal standard 
solution and dilute to 100.0 ml with water.

Reference solution. Dilute 1.0 ml of anhydrous ethanol to 
200.0 ml with water. To 2.0 ml ofthe solution, add 2.0 ml of the 
internal standard solution and dilute to 25.0 ml with water. .

Chromatographic system
- a capillary column 30 m x 0.53 mm, packed with fused 

silica coated with macrogol 20000 (film thickness 
1.0 jim),

- temperature: 
column: 35°, 
inlet port at140° and detector port at 220°, 

- flame ionization detector,
- split ratio: 1:10,
- flow rate: 10 ml per minute, using helium as the carrier 

gas, ...
- injection volume: 1 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to ethanol and I- propanol 
is not less than 5.0.

Inject the reference solution and the test solution:-

Calculate the content of ethanol using the ratio of the area of 
the peak due to ethanol to that of the internal standard. The 
density of ethanol is 0.79 g ppr ml.

Sulphate. 13.2 to 14.4 per cent w/w, calculated on the anhydrous 
and ethanol-free basis, determined by the following method.
Weigh 0.5 g, dissolve in 50 ml of dimethylformamide.anA titrate 
with 0.1 M sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration,

1 ml. of 0.1 Msodium hydroxide is equivalent to 0.0048 g of 
sulphate. ■ . ; ; ...

Heavy metals (2.3.13). 1.0 g complies with the liiriit test for 
heavy metals, Method B (20 ppm). , .y.

Sulphated ash (2.3.18). Not more than 0 1 per cent.
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Water (2.3.43). Not more than. 1.5 per cent, determined on 
0.2g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh 60 mg ofthe substance under examination 
in 100.0ml ofthe mobile phase.

Reference solution. A 0,0.5 per cent w/v solution of indinavir 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column-25 cm x 4.6 mm, packed with 

base deactivated octylsilane bonded to porous silica 
(5 pm),

- column temperature. 40°, .
- mobile phase: a filtered and degassed mixture of 

45 volumes of acetonitrile and 55 volumes of a buffer 
prepared by dissolving 3 g of phosphoric acid and 
1.7 ml of dibutylamine in 900 ml of water, adjusted to 
pH 6.5 with 1 Msodium hydroxide and making up the 
volume to 1000.0 ml with water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the indinavir peak is not 
less than 4000 theoretical plates, the tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C36H47N5O4, H2SO4.

1 mg of indinavir corresponds to 1.16 mg of indinavir sulphate.

Storage. Store protected from light.

Indinavir Capsules
Indinavir Sulphate Capsules

Indinavir Capsules contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated, amount of indinavir, 
c!6h47n5(x. ■ ■ ; . ;■

Usual strength. The equivalent of400 mg of indinavir.

Identification
A? Shake a quantity of the contents of the capsules containing 
0.1 g of Indinavir Sulphate with 80:ml of water, dilute to 100 ml 
with water and filter. Dilute 5.0 ml ofthe filtrate to 100.0 ml with 
water. When examined in the range 200 nm to 300 nm (2.4.7), 
the resulting solution shows an absorption maximum at about 
260 nm.
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g In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to indinavir in the chromatogram obtained with the reference 
solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle with sinkers),
Medium. 900 ml of a buffer solution prepared by dissolving 
21 g of citric acid in 880 ml of water, adjusted to pH 3.8 with 
50 per cent w/v solution of sodium hydroxide and dilute to 
1000 ml with water,
Speed and time. 50 rpm and 30 minutes..

Withdraw a suitable volume ofthe medium and filter through 
a membrane filter disc with an average pore diameter not greater 
than 1.0 pm. Measure the absorbance of the filtrate, dilute 
suitably if necessary with the medium, at the maximuni at about 
260 nm (2.4.7). Calculate the content of indinavir C36H47N5O4, 
in the medium from the absorbance obtained from a solution 
of known concentration of indinavir IPRS in the dissolution 
medium.

Q. Not less than 75 per cent of the stated amount of 
C36H47N5O4.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture, 40 volumes, of acetonitrile and 60 volumes 
of mobile phase A.

Test solution. Disperse a quantity ofthe mixed powered content 
ofthe capsules containing 50 mg of indinavir in 60 ml ofthe 
solvent mixture, with the aid of ultrasound for 10 minutes and 
diluteto 100.0 ml with the solvent mixture, filter.

Reference solution (a). A 0.0005 per. cent w/v solution of 
indinavir IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.05 per cent 
w/v of indinavir IPRS and 0.005 per cent w/v of indinavir 4- 
epimerlPRS in the solvent mixture.

Chromatographic.system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
-- mobile phase: A. 0.05 M dipotassium hydrogen 

phosphate, adjusted to pH 7.5 with dilute ortho­
phosphoric acid, .

B. acetonitrile, 
a gradient programme using the conditions given 
below, ■

■ - flow rate: 1 ml per minute,
77 spectrophotometer set at 260 nm, , 
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.). (per cent v/v) (per cent v/v)

0 80 20
3 80 20
5 65 35
11 65 35
17 30 70
20 30 70
21 80 20
25 80 20

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between indinavir and indinavir 4-epimer peaks 
is not less than 1.5, the column efficiency for indinavir peak is 
not less than 10,000 theoretical plates, the tailing factor is not 
more than 1.5 in the chromatogram obtained with reference 
solution (b) and the relative standard deviation for replicate 
injections is not more than 5.0 per cent in the chromatogram 
obtained with reference solution (a).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (2.5 per 
cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the content of 20 capsules. Disperse a 
quantity of the mixed powered content of the capsules 
containing 200 mg of indinavir in 60 ml of the mobile phase, 
with the aid of ultrasound for 10 minutes and dilute to 100.0 ml 
with the mobile phase, filter. Dilute 10.0 ml of the solution to 
100.0 ml with the mobile phase.

Reference solution. A 0.02 per cent w/v solution of indinavir 
IPRS in the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
base deactivated octylsilane bonded to porous silica 

: (5 pm),
- mobile phase: a mixture of 60 volumes of 0.05 M 

dipotassium hydrogen phosphate, adjusted to pH 7.5 
with dilute orthophosphoric acid and 45 volumes of 
acetonitrile, . .

; - flow rate: ! ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 20 pl.

Inject the reference solution. The test ,is not valid unless 
the column efficiency is not less than 6000 theoretical 
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plates, the tailing factor is’not more than 1.5 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C36H47N5O4 in the capsules.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Indomethacin
Indometacin

C19H16C1NO4 Mol. Wt. 357.8

Indomethacin is l-(4-chlbrobenzoyl)-5-methoxy-2-niethyl- 
indol-3-yIacetic acid.

Indomethacin contains not less than 98.0 per cent and not 
more than 101.0 per cent of Ci9H16C1NO4, calculated on the 
dried basis.

Category. Antiinflammatory; analgesic.

Description. Awhite to pale yellow, crystalline powder.

Identification
Test A may be omitted if tests B and C.are carried out. Tests B 
and C may be omitted if test A is .carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with indomethacin 
IPRS or with the reference spectrum of indomethacin. Examine 
the substances in the solid state without recrystallisation.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.0025 per cent w/v solution in a mixture of 90 volumes of 
methanol and 10 volumes of 1M hydrochloric acid shows an 
absorption maximum only at about 320 nm; absorbance at 
about 320 nm, about 0.45.

C. Dissolve 0.1 g in 10 ml of ethanol (95 per cent), heating 
gently if necessary. To 0.1 ml add 2 ml of a freshly prepared
mixture of 1 volume of a 25 per cent w/v solution of
hydroxylamine hydrochloride and 3 volumes 6f 2 Msodium evaporate the filtrate to dryness. Dry the residue' at 60° at a 
hydroxide. Add 2 ml of 2 M hydrochloric acid and 1 ml of pressure not exceeding 0.7 kPa for 1 hour. The residue complies 
ferric chloride solution and mix; a violet-pink colour develop^; with the following test.

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with a suspension of silica gel 
HF254 in a 4.68 per cent w/v solution of sodium dihydrogen 
phosphate.

Mobile phase. A mixture of 70 volumes of ether and 30 volumes 
of light petroleum (50° to 70°).

NOTE—Prepare the followingsolutions immediately before 
use.

Test solution. Dissolve 0.2 g of the substance under 
examination in 10 ml of methanol.

Reference solution. A 0.01 per cent w/v solution ofthe 
substance under examination in methanol.

Apply to the plate 10 pl of each, solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. Any secondary spot in the chromatogram obtained with 
the test solution is. not more intense than the spot in the 
chromatogram obtained with the reference solution.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). NotmorethanO.l percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.45 g in 75 ml of acetone and titrate under 
nitrogen with carbonate-free 0.1 M sodium hydroxide using 
0.2 ml of phenolphthalein solution as indicator. Carry out a 
blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.03578 g of 
C19H16C1NO4- ■

Storage. Store protected from light.

Indomethacin Capsules
Indomethacin Capsules contain not less than 90.0 per cent 
and not more'than 110.0'per centof the stated amount of 
indomethacin, C19H!6C1NO4.

Usual strength. 25 mg.

Identification
A. Shake a quantity of the contents 6f the capsules containing 
0.1 g of Indomethacin with 5 ml of chloroform, filter and 
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Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with indomethacin 
IPRS or with the reference spectrum of indomethacin;

g When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 
maximum only at about 320 nm.

C. Mix a quantity ofthe contents of the capsules containing 
25 mg of Indomethacin with 2 ml of water and add 2 ml of 
2 M sodium hydroxide', a bright, yellow colour is produced 
which fades rapidly.

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with a suspension of silica gel 
HP254 in a 4.68 per cent w/v solution of sodium dihydrogen 
phosphate.

Mobile phase. A mixture of 70 volumes of ether and 30 
volumes of light petroleum (50° to 70°).

NOTE—Prepare the following solutions immediately before 
use.

Test solution. Shake a quantity ofthe contents ofthe capsules 
containing 0.1 g of Indomethacin with 5 ml of chloroform, 
filter and use the filtrate.

Reference solution. Dilute 1.0 ml of the test solution to 
200.0 ml with chloroform.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. Any secondary spot in the chromatogram obtained with 
the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution.

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 750 ml of a freshly prepared mixture of 1 volume of 
phosphate buffer pH 7.2 and 4 volumes of water, 
Speed and time. 100 rpm and 20 minutes.

Withdraw a suitable volume ofthe medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than 1.0 pm, rej ecting the first few ml of the filtrate. 
Dilute the filtrate suitably with the medium and measure the 
absorbance ofthe resulting solution at the maximum at about 
320 nm (2.4.7). Calculate the content of C19Hi6C'INO4 in the 
medium from the absorbance obtained from a solution of known 
concentration of indomethacin IPRS in the same medium.

Q. Not less than 80 per cent of the "stated amount of 
c,ynl6ciNO4. . . . ' ; ■
Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 50 mg of Indomethacin, add 
10 ml of water and allow to stand for 10 minutes, with 
occasional swirling. Add 75 ml of methanol± shake well, add 
sufficient methanol to produce 100.0 ml and filter if necessary. 
To 5.0 ml of the filtrate add sufficient of a mixture of equal 
volumes of methanol and phosphate buffer pH 7.2 to produce 
100.0 ml. Measure the absorbance of the resulting solution at 
the maximum at about 320 nm (2.4.7). Calculate the content of 
C19H16C1NO4 taking 193 as the specific absorbance at 320 nm.

Storage. Store protected from moisture.

Indomethacin Suppositories
Indomethacin Suppositories contain Indomethacin in a suitable 
suppository base.

Indomethacin Suppositories contain not less than 90.0 per 
cent and not more than 110.0 per cent ofthe stated amount of 
indomethacin, Ci9Hi6C1NO4.

Usual strength. 100 mg.

Identification

A. Dissolve a quantity of the powdered suppositories 
containing 0.1g of Indomethacin as completely as possible in 
50 ml of hot water, filter, wash the residue with hot water and 
allow to dry in air. Dissolve the residue in 5 ml bf chloroform 
and evaporate to dryness. The residue complies with the 
following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with indomethacin 
IPRS or with the reference spectrum of indomethacin.

B. Shake a quantity containing 25 mg of Indomethacin with 
5 ml of water until the base dissolves; a white suspension is 
produced. Add 2 ml of 2 Msodium hydroxide', a bright yellow 
colour is produced which fades rapidly.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the following solutions freshly.

Test solution (a). Powder or cut into small pieces a suitable 
number of suppositories, dissolve a quantity containing 0.1 g 
of Indomethacin in sufficient methanol to produce 50 ml.

Reference solution (a). Dilute 3 .0 ml of test solution (a) to 
100.0 ml with the mobile phase.
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Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (such 
as Bondapack Cl 8),

- mobile phase: a mixture of 60 volumes of methanol and 
40 volumes of 0.2 per cent v/v solution of ortho­
phosphoric acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 320 nm,
- injection volume: 20 pl.

The sum of the areas of any secondary peaks that elute before 
the principal peak in the chromatogram obtained with test 
solution (a) is not greater than the area of the peak in the 
chromatogram obtained with reference solution (a).

Repeat the procedure but using the following freshly prepared 
solutions and a detection wavelength of about 240 nm.

Test solution (b). Dilute 10.0 ml of test solution (a) to 20.0 ml 
with the mobile phase.

Reference solution (b). A solution containing 0.001 per cent 
w/v of 4-chlorobenzoic acid in the mobile phase.

In the chromatogram obtained with test solution (b) the sum 
of the areas of any secondary peaks that elute before the 
principal peak, other than those determined in test solution 
(a), is not greater than the area ofthe peakin the chromatogram 
obtained with reference solution (b)..

The column efficiency, determined using the principal peak in 
the chromatogram obtained with reference solution (a), should 
be not less than 7500 theoretical plates per metre.

Disintegration (2.5.1). Use a weighed suppository and 
phosphate buffer pH 6.8 in place of water and operate the 
apparatus for 90 minutes. At the end of this period remove the 
suppository, dry with filter paper and weigh. Repeat the 
operation with two further weighed suppositories. Not less 
than 75 per cent of each suppository is dissolved.

Other tests. Comply with the tests stated under Suppositories.

Assay. Weigh 10 suppositories and powder or cut into small 
pieces. Disperse a quantity of the powder or small pieces 
containing about 0.1 g of Indomethacin, add 50 ml of methanol, 
shake until the dispersion is complete and, if necessary, filter. 
To 2.0 ml add sufficient of a mixture of equal volumes of 
methanol and phosphate buffer pH 7.2 to produce 100.0 ml. 
Measure the absorbance of the resulting solution, at the 
maximum at about: 320 nm (2.4.7). Calculate the content of 
Ci9Hi6C1NO4 taking 193 as the specific absorbance at 320 nm.

Storage. Store protected from moisture at a temperature not 
exceeding 30°. c
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Insulin
Crystalline Insulin
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C256H38iN65O76S6 (porcine) Mol. Wt. 5777.6
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C254H377N65O75S6 (bovine) 1 Mol. Wt. 5733.5

Insulin is the specific natural antidiabetic principle obtained 
from the pancreas of either the pig or the ox and purified.

Insulin contains not less than 26.5 IU per mg of porcine insulin, 
C256H38iN65O76S6, or of bovine insulin, C254H377N65O75S6, as 
appropriate, calculated on the dried basis.

Category. Hypoglycaemic.

Description. A white or almost white powder.

Identification
A. In the Assay, the principal peak due to insulin in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the appropriate 
reference solution.

B. Determine by liquid chromatography (2,4.14), the peptide 
fragments, using the following peptide mapping procedure.
Test solution. Prepare a 0.2 per cent w/v solution ofthe 
substance under examination in 0.0IMhydrochloric acid and 
transfer 500 pl ofthe solution to a stoppered clean tube. Add 
2.0 ml oiHEPES buffer solution pH 7.5 and400 pl of a 0.1 per 
cent w/v solution di Staphylococcus aureus strain V8 

2604

https://nhathuocngocanh.com/



IP:2Q22 BIPHASIC INSULIN INJECTION

protease. Close the tube and incubate at 25° for 6 hours. Stop 
the reaction by adding 2.9 ml of sulphate buffer solution

Reference solution. Prepare in the same manner as for the test 
solution but using as appropriate, porcine insulin IPRS or 
bovine insulin IPRS or human insulin IPRS in place of the 
substance under examination.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane silica gel (3 pm) with a pore size of 8 nm, 
- column temperature: 40°,
.mobile.phase: A. a mixture of 100 ml of acetonitrile, 

200 ml of sulphate buffer solution pH 2.0 and 700 ml of
-. water,

B. a mixture of200 ml of sulphate buffer 
solution pH 2.0, 400 ml of acetonitrile and 400 ml of 

. water, ■
- a gradient programme using the conditions given below
- flow rate: 1 mlperminute,
- r spectrophotometer set at 214 nm,
- injection volume: 50 pl.

Time Mobile phase A . Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10
60 30 70
65 0 100
70 0 100
71. . 90 10
80 90 10

At initial conditions equilibrate the column for at least 15 
minutes. Carry out a blank run using the above-mentioned 
gradient.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 for the chromatograms 
obtained with the reference solution for the peaks due to 
fragments II and III and the resolution, factor between the 
peaks due to fragments II and III is not less than 1.9 for porcine 
and bovine insulin.

Inject the reference solution and the test solution. The 
chromatograms obtained with the test and reference solution 
are qualitatively similar. In the chromatogram obtained with 
the reference solution identify the peaks due to digest 
fragments I, II and III.

The profile of the chromatogram obtained with the test 
solution corresponds to that of the chromatogram obtained 
with the reference solution.

NOTE —The retention time of fragment III is the same for 
bovine insulin andfor  porcine insulin. The retention times of 
fragments Hand IV are the same for all insulins.

Tests

Light absorption (2.4.7). Absorbance of a 0.05 per cent w/v 
solution in 0.01 Mhydrochloric acid at the maximum at about 
276 nm, 0.48 to 0.56.

Other tests. Comply with the tests for Impurities with molecular 
masses greater than that of insulin, Related proteins and Total 
zinc stated under Insulin Preparations.

Sulphated ash (2.3.18). Not more than 2.5 per cent, calculated 
on the dried basis, determined on 0.2 g.

Loss on drying (2.4.19). Not more than 10.0 per cent, 
determined on 0.2 g by drying in an oven at 60° at a pressure 
not exceeding 0.7 kPa.

Assay. Determine as described under Assay of Insulins (2.3.46).

Test solution. Dissolve a suitable quantity of the substance 
under examination in 0.01 M hydrochloric acid to obtain a 
concentration of 4.0 mg per ml.

Insulin intended for use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 20 Endotoxin Units 
per mg.

Storage. Store protected from light, at a temperature not 
exceeding -20° until released by the manufacturer. When 
thawed, it should be stored in a refrigerator (2° to. 8°) and used 
for the manufacture of preparations within a short period of 
time.

Labelling. The label states (1) the animal source or sources of 
the insulin; (2) where applicable, that the material is free from 
bacterial endotoxins; (3) the storage conditions.

NOTE — 0.0345 mg of porcine or 0.0342 mg of bovine insulin 
is equivalent to 1 Unit of insulin.

Biphasic Insulin Injection
Biphasic Insulin Injection is a sterile suspension of crystals 
containing bovine insulin in a solution of porcine insulin.

Biphasic Insulin Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated number of IU of 
Insulin.

Usual strength. 40 IU per ml (30: 70).

Description. A white suspension. When examined under a 
microscope, the majority of the particles appear as 
rhombohedral crystals, with a maximum dimension of the 
crystals greater than 10 pm but rarely exceeding 40 pm.
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Identification

In the chromatograms obtained in the Assay the position of 
the peaks due to the two insulins in the chromatogram 
obtained with the test solution correspond to those of the 
principal peaks in the chromatogram obtained with, the 
appropriate reference.solution.

Tests

pH(2.4.24).6.6to7.2.

Total zinc. 26.0 pg to 37.5 pg per 100IU of insulin, determined 
by either of the methods stated under Insulin Preparations.

Insulin in the supernatant. 22.0 per cent to 28.0 per cent of 
insulin in solution, determined as stated under Insulin 
Preparations.

Other tests. Comply with the tests stated under Insulin 
Preparations.

Assay. Determine as described under Assay of Insulins (2.3.46).

Test solution. To 10 ml of the preparation under examination 
add 40 pl of 5 M hydrochloric acid, mix well, allow to stand for 
1 hour to ensure solution of the sediment and dilute with 
0.03 M hydrochloric acid to obtain a solution containing 
40 IU per ml.

Insulin Zinc Suspension
I.Z.S; Insulin Zinc Suspension (Mixed); I.Z.S (Mixed); 
Insulin Lente

Insulin Zinc Suspension is a sterile, buffered suspension of 
Insulin in the form of a complex obtained by the addition of 
zinc chloride to insulin in a manner such that the insulin is in 
a form insoluble in water. It may be prepared by mixing 
aseptically about 3 volumes of Insulin Zinc Suspension 
(Amorphous) and about 7 volumes of Insulin Zinc Suspension 
(Crystalline) and distributing the mixture aseptically into sterile 
containers which are then sealed so as to exclude micro­
organisms.

Insulin Zinc Suspension contains not less than 90.0 per cent 
and not more than 110.0 per cent ofthe stated number of IU of 
Insulin.

Usual strengths. 40 IU per ml; 80 IU per ml.

Description. A white suspension which on standing deposits 
a white sediment and leaves an almost colourless supernatant 
liquid. The sediment is readily resuspended on gentle shaking. 
When examined under a microscope, the majority of the 
particles in the suspension are seen as rhombohedral crystals, 
with a maximum dimension greater than 10 pm but rarely 
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exceeding 40 pm; a considerable number of particles have no 
uniform shape and do not exceed 2 pm in maximum dimension

Identification

In the Assay, the principal peak due to insulin in the 
chromatogram obtained with test solution has a retention time 
similar to that of the principal peak in the chromatogram 
obtained with reference solution (a), (b) or (c) as appropriate

Tests
pH (2.4.24). 6.9 to 7.5.

Total zinc. Not more than 0.0095 per cent w/v (for preparations 
containing 40 IU per ml) and not more than 0.014 per cent w/v 
(for preparations containing 80 IU per ml), determined by the 
following method. Take a volume of the well-shaken 
suspension containing 200 IU of insulin and add 1 ml of 0.1M 
hydrochloric acid, 10 ml of alkaline borate buffer 
pH 9.0, 1 ml of 0. IM sodium hydroxide, 2 ml of a 0.0009 per 
cent w/v solution of trypsin in 0.01Mhydrochloric acid. Mix, 
allow to stand for 10 minutes and add 3 ml ofzincon solution 
and sufficient water to produce 50 ml. Allow to stand for 
1 hour and measure the absorbance of the resulting solution 
at about 620 nm (2.4.7), using as the blank a solution prepared 
by treating 5 ml of water instead of the substance under 
examination in a similar manner. Calculate the content of zinc 
from the absorbance obtained by repeating the procedure 
using a suitable aliquot of a mixture of 4 volumes of zinc 
sulphate solution and 6 volumes of water.

Zinc in solution. Not more than 70 per cent of the total zinc 
(for preparations containing 40 IU per ml) and not more than 
55 per cent ofthe total zinc (for preparations containing 80 IU 
per ml), determined by -the method described in the test for 
Total zinc, using 1 ml of the clear supernatant liquid obtained 
by centrifuging and beginning at the words “add 
1 ml of 0. IM hydrochloric acid, ”,.

Insulin extractable with buffered acetone solution. 27 per cent 
to 40 per cent, determined by the following method. Centrifuge 
a volume containing 400 IU and reject the supernatant liquid. 
Suspend the residue in 3.3 ml of water, add 6.6 ml of buffered 
acetone solution, stir for .3 minutes and again centrifuge. 
Transfer the supernatant liquid as completely as possible to a 
long-necked, round-bottomed flask, add 0.3 g of nitrogen- 
free mercuric oxide, 3 g of anhydrous sodium sulphate, and 6 
ml of nitrogen-free sulphuric acid, heat over a low flame until 
the liquid is colourless and boil for a further 3 0 minutes. Allow 
to cool, dilute carefully with water, add I g of zinc powder, 
shake and allow to stand for 10 minutest Add an excess of 
sodium hydroxide solution, immediately connect the flask to 
an ammonia distillation apparatus, mix the contents and distil 
the liberated ammonia into 20 ml of 0.005 Msulphuric acid 
prepared with carbon dioxide-free water. Rinse the condenser 
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lube into the flask containing the distillate, add sufficient 
carbon dioxide-free water to produce a total volume of about 
50. ml and titrate the excess of sulphuric acid with 0.01 M 
sOdium hydroxide to pH 6.0, using a glass electrode. 
Centrifuge a further volume containing 400 IU and reject the 
supernatant liquid. Dissolve the residue in 10 ml of a 5 per 
cent -w/v solution of nitrogen-free sulphuric acid, transfer to 
a long-necked, round-bottomed flask, and repeat the 
procedure described above beginning at the words “add 0.3 g 
q! nitrogen-free mercuric oxide,....!'. Calculate the percentage 
of insulin extractable with the buffered acetone solution from 
the formula 10QA/B, where A is the volume of 0.005 M 
sulphuric acid used in the first determination and B is the 
volume used in the second determination.

The result of the test is not valid unless in carrying out the 
first determination omitting the insulin preparation, not more 
than 0.2 ml of 0.005 M sulphuric acid is required.

Iitsulin in solution. Determine by liquid chromatography 
(2.4.14).

Test solution. For preparations containing 100 .IU per ml 
Centrifuge a well-shaken suspension of the preparation under 
examination, transfer 2.0 ml ofthe supernatant liquid to a 5 ml 
volumetric flask, dilute to volume with 0.03 M hydrochloric 
acid and mix well.

Reference solution (a). Prepare as test solution but using 
2.5 ml ofthe supernatant liquid in place of 2.0 ml.

Reference solution (b). Use 5 ml of the supernatant liquid.

Reference solution (c). Weigh 4.5 mg of bovine insulin IPRS 
into a 100-ml volumetric flask containing-50 ml of 0.025 M 
hydrochloric acid, dissolve by shaking for 5 minutes, dilute 
to volume with 0.025 Mhydrochloric acid and mix to obtain 
a solution containing approximately 1 Unit per ml.

Use the chromatographic system as described under Assay.

The area of the peak due to insulin in the chromatogram 
obtained with test solution, reference solution (a) or 
reference (b), as the case may be, is not more than that of the 
principal peak in the chromatogram obtained with reference 
solution (c).

Bacterial endotoxins (2.2.3). Not more than 80 Endotoxin Units 
per 100 Units of insulin.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. To 10 ml ofthe preparation under examination 
add 40 ml of 5 M hydrochloric acid, mix well, allow to stand 
for 1 hour to ensure solution of the sediment and dilute with 
b-03 M hydrochloric acid to obtain a solution containing 
20 IU per ml.

Reference solution (a). A 0.08 per cent w/v of bovine insulin 
IPRS in 0.025. M hydrochloric acid.

Reference solution (b). A 0.08 per cent w/v of porcine insulin 
IPRS in 0.025 M hydrochloric acid.

Reference solution (c). A solution containing 0.04 per cent 
w/v of bovine insulin IPRS and 0.04 per cent w/v of porcine 
insulin IPRS in 0.025 M hydrochloric acid for a preparation 
containing both bovine and pork insulin.

Reference solution (d). A 0.04 per cent w/v each of human 
insulin IPRS and porcine insulin IPRS in 0.025 M 
hydrochloric acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica 
(5 p.m) (Such as Ultrasphere ODS),

- column temperature. 45°,
- mobile phase, a mixture of 72.5 volumes of 0.1Msodium 

dihydrogen phosphate adjusted to pH 2.0 with 
orthophosphoric acid and 27.5 volumes of aceton itrile,

- flow rate 1 ml per minute,
- spectrophotometer set at 214 nm,
- injection volume: 50 pl.

The test is not valid unless the resolution factor between the 
peaks corresponding to human insulin and porcine insulin is 
at least 1.2 in the chromatogram obtained with reference 
solution (d). If necessary, adjust the concentration of 
acetonitrile in the mobile phase by slight decrease or increase 
until the required resolution is obtained. Iri the chromatogram 
obtained with reference solution (d) the two principal peaks, 
in order of emergence, are due to human insulin and porcine 
insulin and any smaller peaks appearing immediately following 
each of the principal peaks are due to the corresponding 
monodesamido derivatives.

Inject either of reference solution (a), (b) and (c). The test is 
not valid unless the relative standard deviation of the area of 
the principal peak is not more than 2.0 per cent.

Inject the test solution. If necessary, make further adjustments 
in the composition of the mobile phase so that the antimicrobial 
preservatives present in test solution are well separated from 
insulin and show shorter retention times. A small reduction in 
the concentration of acetonitrile increases the retention time 
of insulin peak relatively more than those of the preservatives. 
If necessary, after having carried out the chromatography of a 
solution, wash the column with a mixture of equal volumes of 
acetonitrile and water for a sufficient-time in order to 
elute any interfering substances before injecting the next 
solution.

Calculate the content of insulin from the area of the peaks due 
to the bovine, porcine or human insulin and that of any peak 
due to the monodesamido derivative of the insulin from the 
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declared content of insulin in bovine insulin IPRS, porcine 
insulin IPRS or human insulin IPRS, as appropriate. For 
preparations containing both bovine and porcine insulin use 
the sum of the areas of both the bovine and porcine insulin 
peaks and of any peak due to the desamido derivative of 
either insulin.

Storage. Store in multiple dose containers at a temperature 
between 2° and 8°. It should not be allowed to freeze.

Labelling. The label states (1) the strength in terms of the 
number of IU per ml; (2) the animal source or sources of the 
insulin; (3) that the preparation should not be allowed to freeze; 
(4) that the container should be gently shaken before a dose 
is withdrawn; (5) the storage conditions.

Insulin Zinc Suspension (Amorphous)
Amorph. I.Z.S.; Promptlnsulin Zinc Suspension

Insulin Zinc Suspension (Amorphous) is a sterile, buffered 
suspension of Insulin in the form of a complex obtained by 
the addition of zinc chloride to insulin in a manner such that 
the solid phase of the suspension is amorphous. It may be 
prepared by adding aseptically to crystalline insulin having a 
potency, not less than 23 IU per mg, calculated on the dried 
basis, a suitable quantity of zinc chloride, an appropriate 
amount .of a,suitable substance to render the preparation 
isotonic with blood and a sufficient quantity of a suitable 
bactericide. It is distributed aseptically into sterile containers 
which are.then sealed so as to exclude micro-organisms.

Insulin Zinc Suspension (Amorphous) contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
number of IU of Insulin.

Category. Hypoglycaemic.

Usual strengths. 40 IU per ml; 80 IU per ml.

Description. A white suspension which on standing deposits 
a white sediment and leaves an almost colourless supernatant 
liquid. The sediment is readily resuspended on gentle shaking. 
When examined under a microscope, the particles in the 
suspension are seen to have no uniform shape and rarely 
exceed 2 pm in maximum dimension.

Identification

In the Assay, the principal peak due to insulin in the 
chromatogram obtained with test solution has a retention time 
similar to that of the principal peak in the chromatogram 
obtained with reference solution (a), (b) or (c) as appropriate.

Tests
pH (2.4.24). 6.9 to 7.5.

Total zinc. Not more than 0.0095 per cent w/v (for preparations 
containing 40 IU per ml) and not more than 0.014 per cent w/v 
(for preparations containing 80 IU per ml), determined by the 
following method. Take a volume of the well-shaken 
suspension containing 200 IU ofinsulinand add 1 ml offt/jj/ 
hydrochloric acid, 10 ml of alkaline borate buffer 
pH 9.0,1 ml of 0.1 Msodium hydroxide, 2 ml of a 0.0009 per 
cent w/v solution of trypsin in 0.01 M hydrochloric acid 
Mix, allow to stand for 10 minutes and add 3 ml of zincon 
solution and sufficient water to produce 50 ml. Allow to stand 
for 1 hour and measure the absorbance of the resulting solution 
at about 620 nm (2.4.7), using as the blank a solution prepared 
by treating 5 ml of water instead of the substance under 
examination in a similar manner. Calculate the content of zinc 
from the absorbance obtained by repeating the procedure 
using a suitable aliquot of a mixture of 4 volumes of zinc 
sulphate solution and 6 volumes of water.

Zinc in solution. Not more than 70 per cent of the total zinc 
(for preparations containing 40 IU per ml) and not more than 
55 per cent of the total zinc (for preparations containing 80 IU 
per ml), determined by the method described in the test for 
Total zinc, using 1 ml of the clear supernatant liquid obtained 
by centrifuging and beginning at the words “add 
1 ml of 0.1Mhydrochloric acid, :

Insulin in solution. Determine by liquid chromatography 
(2.4.14).

Test solution, (for preparations containing 100 IU per ml) 
centrifuge a well-shaken suspension of the preparation under 
examination, transfer 2.0 ml ofthe supernatant liquid to a 5 ml 
volumetric flask, dilute to volume with 0.03 M hydrochloric 
acid and mix' well.

Reference solution (a). Prepare as test solution but using 
2.5 ml of the supernatant liquid in place of 2.0 ml.

Reference solution (b). Use 5 ml of the supernatant liquid.

Reference solution (c). Weigh 4.5 mg.of bovine insulin IPRS 
into a 100-ml volumetric flask containing 50 ml of 0.025 M 
hydrochloric acid, dissolve..by shaking for 5 minutes, dilute 
to volume with 0.025 Mhydrochloric acid and mix to obtain 
a solution containing approximately 1 Unit per ml.

Use the chromatographic system as described under Assay.

The area of the peak due to insulin in the chromatogram 
obtained with test solution, reference solution (a) or (b), as 
the case may be, is not more than that of the principal, peak in 
the chromatogram obtained with reference solution (c).

Bacterial endotoxins (2.2.3). Not more than 80 Endotoxin Units 
per 100 Units of insulin.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).
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Assay. Determine by liquid chromatography (2.4.14).

fyst solution. To 10 ml of the preparation under examination 
add 40 ml of 5 M hydrochloric acid, mix well, allow to stand 
for 1 hour to ensure solution of the sediment arid dilute with1 
Q.OfM hydrochloric acid to obtain a solution containing 
20'IUperml.

Reference solution (a). A 0.08 per cent w/v of bovine insulin 
IPRS in 0.025 Mhydrochloric acid. .

Reference solution (b). A 0.08 per cent w/v oiporcine insulin 
IPRS in 0.025' M hydrochloric acid.

Reference solution (c). A solution containing 0.04 per cent 
w/v of bovine insulin IPRS and 0.04 per cent w/v of porcine 
insulin IPRS in 0.025 M hydrochloric acid for a preparation 
containing both bovine and pork insulin.

Reference solution (d). A 0.04 per cent w/v each ol human 
insulin IPRS and porcine insulin IPRS in 0.025 M 
hydrochloric acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed 

with octadecylsilane bonded to porous silica
• (5pm),
- column, temperature 45°,
- mobile phase, a mixture of 72.5 volumes of 0.1 Msodium 

:dihydrogen phosphate, adjusted, to pH 2.0 with 
phosphoric acid and 27.5 volumes of acetonitrile, -

- flow rate 1 ml per minute.
- spectrophotometer set at 214 nm,
- injection volume: 50 ul.

The test is not valid'uriless the resolution factor between the 
peaks corresponding to human insulin and porcine insulin is 
at least 1.2 in the chromatogram obtained with reference 
solution (d). If necessary, adjust the coricentration of 
acetonitrile in the mobile phase by slight decrease or increase 
until the required resolution is obtained. In the chromatogram 
obtained with, reference solution (d) the two principal peaks., 
in order of emergence, are due to human insulin and porcine 
insulin and any smaller peaks appearing immediately following 
each of the principal peaks are due to the corresponding 
monodesamido derivatives.

Inject either of reference solution (a), (b) and (c). .The test is 
not valid unless the relative standard deviation of the area of 
the principal peak is not more than 2.0 per cent.

Inject the test solution. If necessary, make further adjustments 
in the composition of the mobile phase so that the antimicrobial 
preservatives present in test solution are well separated from 
ipsulin and show shorter retention times. A small reduction in 
the concentration of.acetonitrile increases the. retention time 
of insulin peak relatively more than those of the preservatives. 
If necessary, after having carried out the chromatography of a 

solution, wash the column with a mixture of equal volumes of 
acetonitrile and water for a sufficient time in order to elute 
any interfering substances before injecting the next solution.

Calculate the content of insulin from the area of the peaks due 
to the bovine, porcine or human insulin and that of any peak 
due to the monodesamido derivative of the insulin from the 
declared content of insulin in bovine insulin IPRS, porcine 
insulin IPRS or human insulin IPRS, as appropriate. For 
preparations containing both bovine and porcine insulin use 
the sum of the areas of both the bovine and porcine insulin 
peaks and of any peak due to the desamido derivative of 
either insulin.

Storage. Store in multiple dose containers at a temperature 
between 2° and 8°. It should not be allowed to freeze.

Labelling. The label states (1) the strength in terms of the 
number of IU per ml; (2) the animal source or sources of the 
insulin; (3) that the preparation should not be allowed to freeze; 
(4) that the container should be gently shaken before a dose 
is withdrawn; (5) the storage conditions.

Insulin Zinc Suspension (Crystalline)
Cryst. I.Z.S.; Extended Insulin Zinc Suspension

Insulin Zinc Suspension .(Crystalline) is a sterile, buffered 
suspension of Insulin in the form of a complex obtained by 
the addition of zinc chloride to insulin in a manner such that 
the insulin is in the form of crystals insoluble in water. It may 
be prepared by adding aseptically to crystalline insulin having 
a potency not less than 23 IU per mg, calculated with reference 
to the dried substance, a suitable quantity of zinc chloride, an 
appropriate amount’of a suitable substance to.'render the 
preparation isotonic with blood and a sufficient quantity of a 
suitable bactericide. The solution is partially neutralised to 
allow crystallisation to occur and the pH of the crystalline 
suspension is adjusted to about 7.2. The suspension is 
distributed aseptically into sterile containers which are then 
sealed so as to exclude micro-organisms. .

Insulin Zinc Suspension (Crystalline) contains not less than 
9CE0 per cent and not more than 110L0 per cent of the stated 
number of IU of Insulin.

Category. Hypoglycaemic.

Usual strengths. 40 IU per ml; 80 IU per ml.

Description. A white suspension which on standing deposits 
a white sediment and leaves an almost colourless supernatant 
liquid. The sediment is readily resuspended on gentle shaking. 
When examined under a microscope, the particles in the 
suspension are seen to be rhombohedral crystals, the majority 
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having a maximum dimension greater than 10 gm but rarely 
exceeding.40 gm. ■.

Identification

In the Assay, the principal peak due to insulin in the 
chromatogram obtained with test solution has a retention time 
similar to that of the principal peak in the chromatogram 
obtained with reference solution (a), (b) or (c) as appropriate.

Tests
pH (2.4.24). 6.9 to 7.5.

Total zinc. Not more than 0.0095 per cent w/v (for preparations 
containing 40 IU per ml) and not more than 0.014 per cent w/v 
(for preparations containing 80 IU per ml), determined by the 
following method. Take a volume of the well-shaken 
suspension containing 200 IU of insulin and add 1 ml of 0.1M 
hydrochloric acid, 10 ml of alkaline borate buffer pH 9.0, 
1 ml of 0.I M sodium hydroxide, 2 ml of a 0.0009 per cent w/v 
solution of trypsin in 0.01Mhydrochloric acid. Mix, allow to 
stand for 10 minutes and add 3 ml of zincon solution and 
sufficient water to produce 50 ml. Allow to stand for 
1 hour and measure the absorbance of the resulting solution 
at about 620 nm (2.4.7), using as the blank a solution prepared 
by treating 5 ml of water instead of the substance under 
examination in a similar manner. Calculate the content of zinc 
from the absorbance obtained by repeating the procedure 
using a suitable aliquot of a mixture of 4 volumes of zinc 
sulphate solution and 6 volumes of water.

Zinc in solution. Not more than yo per cent of the total zinc 
(for preparations containing 40 IU per ml) and not more, than 
55 per cent of the total zinc (for preparations containing 80 IU 
per ml), determined by the method described in the test for 
Total zinc, using 1 ml ofthe clear supernatant liquid obtained 
by centrifuging and beginning at the words “add 
1 ml of 0.1 M hydrochloric acid,...... ”.

Insulin extractable with buffered acetone solution. Not more 
than 15 per cent, determined by the following method. 
Centrifuge a volume containing 400 IU and reject the 
supernatant liquid. Suspend the residue in 3.3 ml of water, 
add 6.6 ml of buffered acetone solution, stir for 3 minutes and 
again centrifuge. Transfer the supernatant liquid as completely 
as possible to a long-necked, round-bottomed flask, add 0.3 g 
of nitrogen-free mercuric oxide, 3 g of anhydrous sodium 
sulphate, and 6 ml of nitrogen-free sulphuric acid, heat over 
a low flame until the liquid is colourless and boil for a further 
3 0 minutes. Allow to cool, dilute carefully with water, add 1 g 
of zinc powder, shake and allow to stand for 10 minutes. Add 
an excess of sodium, hydroxide solution, immediately connect 
the flask to an ammonia distillation apparatus, mix the contents 
and distil the liberated ammonia into 20 ml of0.005 Msulphuric 
acid prepared with carbon dioxide-free water. Rinse the 

condenser tube into the flask containing the distillate, add 
sufficient carbon dioxide-free water to produce a total volume 
of about 50 ml and titrate the excess of sulphuric acid with 
0.01 M.sodium hydroxide to pH 6.0, using a glass electrode 
Centrifuge a further volume containing 400 IU and reject the 
supernatant liquid. Dissolve the residue in 10 ml of a 5 per 
cent w/v solution of nitrogen-free sulphuric acid, transfer to 
a long-necked, round-bottomed flask, and repeat the 
procedure described above beginning at the words “add 0.3 g 
of nitrogen-free mercuric oxide,.....”. Calculate the percentage 
of insulin extractable with the buffered acetone solution from 
the formula 100A/B, where A is the volume of 0.005 M 
sulphuric acid xxsvl in the first determination and B is the 
volume used in the second determination.

The result of the test is not. valid unless in carrying out the 
first determination omitting the insulin preparation, not more 
than 0.2 ml of 0.005 Msulphuric acid is required.

Insulin in solution. Determine by liquid chromatography 
(2.4.14).

Test solution. For preparations containing 100 IU per ml. 
Centrifuge a well-shaken suspension ofthe preparation under 
examination, transfer 2.0 ml of the supernatant liquid to a 5 ml 
volumetric flask, dilute to volume with 0.03 M hydrochloric 
acid and mix well.

Reference solution (a). Prepare as the test solution but using 
2.5 ml ofthe supernatant liquid in place of 2.0 ml.

Reference solution (b). Use 5 ml of the supernatant liquid.

Reference solution (c). Weigh 4.5 mg of bovine insulin IPRS 
into a 100-ml volumetric flask containing 50 ml of 0.025 M 
hydrochloric acid, dissolve by shaking for 5 minutes, dilute 
to volume with 0.025 M hydrochloric acid and mix to obtain 
a solution containing approximately 1 Unit per ml.

Use the chromatographic system as described under Assay.

The area of the peak due to insulin in the chromatogram 
obtained with test solution, reference solution (a) or 
reference (b), as the case may be, is not more than that ofthe 
principal peak in the chromatogram obtained with reference 
solution (c).

Bacterial endotoxins (2.2.3). Not more than 80 Endotoxin Units 
per 100 Units of insulin.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. To 10 ml of the preparation under examination 
add 40 ml of 5 M hydrochloric acid, mix well, allow to stand 
for 1 hour to ensure solution of the sediment and dilute with 
0.03 M hydrochloric acid to obtain a solution containing 
20IUperml.
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Reference solution (a). A 0.08 per cent w/v of bovine insulin 
IPRS in 0.025 Mhydrochloric acid.

Reference solution (b). A 0.08 per cent w/v ofporcine insulin 
IPRS in 0.025 M hydrochloric acid.

Reference solution (c). A solution containing 0.04 per cent 
w/v of bovine insulin IPRS and 0.04 per cent w/v ofporcine 
insulin IPRS in 0.025 M hydrochloric acid for a preparation 
containing both bovine and pork insulin.

Reference solution (d). A 0.04 per cent w/v each of human 
insulin IPRS and porcine insulin IPRS in 0.025 M 
hydrochloric acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- column temperature: 45°,
. - mobile phase, a mixture of 72.5 volumes of 0.1Msodium 

dihydrogen phosphate adjusted to pH 2.0 with 
orthophosphoric acid and 27.5 volumes of acetonitrile, 

- flow rate: 1 ml per minute, ■
- spectrophotometer set at 214 nm,
■- injection volume: 50 pl.

The test is not valid unless the resolution factor between the 
peaks corresponding to human insulin and porcine insulin is 
at least 1.2 in the chromatogram obtained with reference 
solution (d). If necessary, adjust the concentration of 
acetonitrile in the mobile phase by slight decrease or increase 
until the required resolution is obtained-.In the chromatogram 
obtained with reference solution (d) the two principal peaks, 
in order of emergence, are due to human insulin and porcine 
insulin and any smaller peaks appearing immediately following 
each of the principal peaks are due to the corresponding 
monodesamido derivatives.

Inject either of reference solution (a), (b) and (c). The test is 
not valid unless the relative standard deviation of the area of 
the principal peak is not more than 2.0 per cent.

Inject the test solution. If necessary, make further adj ustments 
in the composition of the mobile phase so that the antimicrobial 
preservatives present in test solution are well separated from 
insulin and show shorter retention times. A small reduction in 
the concentration of acetonitrile increases the retention time 
of insulin peak relatively more than those ofthe preservatives. 
If necessary, after having carried out the chromatography of a 
solution, wash the column with a mixture of equal volumes of 
acetonitrile and water for a sufficient time in order to elute 
any interfering substances before injecting the next solution. 

Calculate the content of insulin from the area of the peaks due 
to the bovine, porcine or human insulin and that of any peak 
due to the monodesamido derivative of the insulin from the 

declared content of insulin in bovine insulin IPRS, porcine 
insulin IPRS or human insulin IPRS, as appropriate. For 
preparations containing both bovine and porcine insulin use 
the sum of the areas of both the bovine and porcine insulin 
peaks and of any peak due to the desamido derivative of 
either insulin.

Storage. Store in multiple dose containers at a temperature 
between 2° and 8°. It should not be allowed to freeze.

Labelling. The label states (1) the strength in terms ofthe 
number of IU per ml; (2) the animal source or sources of the 
insulin; (3) that the preparation should not be allowed to freeze; 
(4) that the container should be gently shaken before a dose 
is withdrawn; (5) the storage conditions.

Invert Sugar Injection
Invert Sugar Injection is a sterile solution of a mixture of equal 
amounts of Dextrose and Fructose in Water for Injections, or 
an equivalent sterile solution produced by the hydrolysis of 
Sucrose in Water for Injections. It contains no antimicrobial 
agent.

Invert Sugar Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent ofthe labelled amount of C6H12O6.

Usual strengths. 5,10, and 20 per cent w/v.

Description. A clear, colourless or faintly straw-coloured 
solution.

Identification

To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution', the 
solution remains blue and clear. Heat to boiling, a copious red 
precipitate is formed.

Tests

pH(2.4.24).3.0to6.5.

5-Hydroxy methylfurfural and Related substances. Dilute a 
volume containing 1.0 g of invert sugar to 500.0 ml with water 
and measure the absorbance (2.4.7) of the resulting solution 
at. the maximum at about 284 nm; absorbance at about 284 nm, 
not more than 0.25..

Heavy metals (2.3.13). A solution prepared by evaporating a 
volume containing 4.0 g of invert sugar to 10 ml and adding 
2 ml of dilute acetic acid and sufficient water to produce 
25 ml complies with the limit test for heavy metals, Method A 
(5ppm).

Chlorides (2.3.12). 2 ml of the injection complies with the limit 
test for chlorides (125 ppm).
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Bacterial endotoxins (2.2.3). Not more than 0,5 Endotoxin Unit 
per ml.

Completeness of inversion

NOTE — Invert Sugar Injection that is produced by mixing 
Dextrose and Fructose is exempt from this test.

Determine by liquid chromatography (2.4.14).

Test solution. Transfer a measured volume of the preparation 
under examination containing about 2.5 g of invert sugar to a 
100-ml volumetric flask, dilute to volume with waler and mix.

Reference solution. Prepare a solution in water containing 
known concentrations of about 0.25 mg of sucrose and about 
12.5 mg of dextrose per ml.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm, packed with a 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
calcium form (9 pm),

- column temperature: 40°, 
- mobile phase: water, . 
- flow rate: 1 mlperminute, 
- refractive index detector, 
- injection volume: 20 pl.

Inject the reference solution. The sucrose elutes first and the 
peak is baseline separated from the dextrose peak. The relative 
standard deviation for replicate injections is nbt more than 
2.0 per cent. ;

Inject the reference solution and the test solution and measure 
the responses for the sucrose peak. Calculate the content of 
sucrose in the volume taken of the preparation under 
examination. Not more than 1.5 per cent of the quantity 
of invert sugar in the volume taken of the preparation 
under examination, based on the value stated on the label, is 
found.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Transfer 50.0 ml of cupri-tartaric solution into ai 
400 ml beaker, add 48 ml of water, mix and add 2.0 ml ofthe 
preparation under examination that has been diluted 
quantitatively with water, if necessary, to a 5.0 per cent 
concentration. Cover the beaker with a watch glass, heat 
the solution, regulating the heat so that boiling begins 
in 4 minutes and continue boiling for 2 minutes. Filter the 
hot solution at once through a tared porcelain filtering 
crucible, wash the precipitate with water maintained at 
60°, then with. 10 ml of ethanol (95 per cent). Dry at 1.05- 
to constant weight. Carry out a blank determination and make 
any necessary correction. The corrected weight of the 
precipitate so obtained is not less than 204.0 mg and hot more 
than 224.4 mg. ' ■ ;
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Storage. Store in single dose containers at a temperature not 
exceeding 30°.

Labelling. The label states (L) whether it is produced by 
hydrolysis of Sucrose or by mixing Dextrose and Fructose' 
(2) the strength as. the percentage w/v of invert sugar; (3) total 
osmolar concentration in mOsmol per litre; (4) that the injection 
should not be used if it contains visible particles.

Invert Sugar and Sodium Chloride 
Injection
Sodium Chloride and Invert Sugar Intravenous Infusion

Invert Sugar and Sodium Chloride Injection is a sterile solution 
of a mixture of equal amounts of Dextrose and Fructose in 
Water for Injections to which the required amount of Sodium 
Chloride is added. Invert sugar may be prepared by acid 
hydrolysis of Sucrose.

Invert Sugar and Sodium Chloride Injection contains not less 
than 95.0 per cent and not more than 105.0 per cent of the 
stated amounts of sodium chloride, NaCl,;and.invert sugar, 
C6Hi2O6. It contains no antimicrobial agent.

Usual strengths. Injections containing the following amounts 
of Sodium Chloride, NaCl, and invert sugar, C6Hl2O6.

Sodium Chloride 
(NaCl) 

(per cent w/v)'

■ ; Invert Sugar
(wy

(per cent w/v)

... 0.45 ..... 5
0.45 ■ 10
0.90

■ ■. 5 . ...

0.90 10

Description. A clear, colourless or faintly straw-coloured 
solution.

Identification

A. To 1 ml add 0.05 ml potassium cupri-tartrate solution; 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed.

B. It gives reaction (A) of chlorides and reaction (B) of sodium 
salts (2.3.1).

Tests ' ■ ■'•••
pH (2.4.24). 3.0to 6.5. ..................

5-HydroxymethylfurfuraI and Related substances. Dilute a 
volume containing 1.0 g of invert sugar to 500.0 ml with water
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and measure the absorbance (2.4.7) of the resulting solution 
at the maximum at about 284 nm; absorbance at about 284 nm, 
notmorethan0.25.

Completeness of inversion

NOTE —Invert Sugar and Sodium Chloride Injection that is 
produced by mixing Dextrose and Fructose is exempt from 
this test.

Determine by liquid chromatography (2.4.14).

jest solution. Transfer a measured volume of the preparation 
under examination containing about 2.5 g of invert sugar to a 
100-ml volumetric flask, dilute to volume with water and mix.

Reference solution. Prepare a solution in water containing 
lenown concentrations of 0.25 mg of sucrose and 12.5 mg of 
dextrose per ml.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm, packed with a 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
calcium form (9 pm),

- column temperature: 40°,
- mobile phase: water,_
- flow rate: 1 ml per minute,

- refractive index detector, 
- injection volume: 20 pl.

Inject the reference solution. The sucrose elutes first and the 
peak is baseline separated from the dextrose peak. The relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution and measure 
the responses for the sucrose peak. Calculate the content of 
sucrose in the volume taken of the preparation under 
examination. Not more than 1.5 per cent of the quantity of 
invert sugar in the volume taken of the preparation under 
examination, based on the value stated on the label, is found.

Heavy metals (2.3.13). A solution prepared by evaporating a 
volume containing 4.0 g of invert sugar to 10 ml and adding 
2 ml of dilute acetic acid and sufficient water to 
25 ml complies with the limit test for heavy metals, Method A 
(5 ppm).

Bacterial endotoxins (2.2.3 ). Not more than 0.5 Endotoxin Unit 
perml.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. For sodium chloride — Titrate a measured volume 
containing about 0.1 g of Sodium Chloride with 0.1 Msilver 
nitrate using potassium chromate solution as . indicator

1 ml of 0.1 M silver nitrate is equivalent to 0.005844 g of 
NaCl.

For invert sugar — Transfer 50.0 ml of cupri-tartaric solution 
into a 400-ml beaker, add 48 ml of water, mix and add 2.0 ml of 
the preparation under examination that has been diluted 
quantitatively with water, if necessary, to a 5.0 per cent 
concentration. Cover the beaker with a watch glass, heat the 
solution, regulating the heat so that boiling begins in 4 minutes 
and continue boiling for 2 minutes. Filter the hot solution at 
once through a tared porcelain filtering crucible, wash the 
precipitate with water maintained at 60°, then with 10 ml of 
ethanol (95 per cent). Dry at 105° to constant weight. Carry 
out a blank determination and make any necessary correction. 
The corrected weight ofthe precipitate so obtained is not less 
than 204.0 mg and not more than 224.4 mg.

Storage. Store in single dose containers at a temperature not 
exceeding 30°.

Labelling. The label states (1) whether it is produced by 
hydrolysis of Sucrose or by mixing Dextrose and Fructose; 
.(2) the strength as the percentage w/v of sodium chloride and 
invert sugar; (3) total osmolar concentration in mOsmol per 
litre; (4) approximate concentrations, in millimoles per litre, of 
the sodium and chloride ions; (5) that.the injection should not 
be used if it contains visible particles.

Invert Syrup
Invert Syrup is a mixture of glucose and fructose prepared by 
hydrolysing a 66.7 per cent w/w solution of Sucrose with a 
suitable mineral acid, such as hydrochloric acid and 
neutralising the resulting solution using calciufn carbonate or 
sodium carbonate. The degree of inversion is at least 95 per 
cent.

Invert Syrup contains not less than 67.0 per cent w/w of 
the stated amount of reducing sugars, expressed as invert 
sugar.

produce .Category. Sweetener.

Description: Aclear, colourless topale straw-coloured syrupy 
liquid. Miscible with water, producing a clear solution; it 
dissolves in ethanol (95 per cent) with the formation of an 
insoluble residue.

Identification

A. Heat 1 g with 10 ml of water and 5 ml of cupri-tartaric 
solution, a red precipitate is formed.

B. A solution in water is laevorotatory.
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Tests

pH (2.4.24). 5.0 to 6.0.

Arsenic (2.3.10). To 4.0 g, add 50 ml of water and 10 ml of 
brominated hydrochloric acid, allow to stand for 5 minutes 
and remove the excess of bromine by adding tin(II) chloride 
solution AsT and dilute to 100 ml with water. 25 ml of the 
solution complies with the limit test for arsenic (1 ppm), using 
1 ml of arsenic standard solution (1 ppm).

Lead (2.3.15). Prepare two solutions as follows. For solution 
(a) add 5 ml of 6 M acetic acid to 12 g of the syrup. For 
solution (b) add 5 ml of 6 M acetic acid and 2 ml of lead 
standard solution (10 ppm Pb) to 2.0 g of the syrup. Make 
solution (a) and (b) alkaline with 5 M ammonia, if necessary, 
and to each add 1 ml of potassium cyanide solution PbT. The 
solutions should not be more than faintly opalescent. If the 
colours of the solutions differ, equalise by the addition of a 
few drops of a highly diluted solution of burnt sugar or other 
non-reactive substance. Dilute each solution to 50 ml with 
water, add 0.1 ml of a 10 per cent w/v solution of sodium 
sulphide to each and mix thoroughly. When viewed against a 
white background, the colour produced in solution (a) is not 
more intense than that produced in solution (b) (2 ppm).

Refractive index (2.4.27). 1.4608 to 1.4630.

Sulphur dioxide (2.3.40). Not more than 70 ppm.

Weight per ml (2.4.29). 1.338 to 1.344 g.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Dilute the syrup so that the volume of the diluted 
solution required in the following method is between 15 to 
50 ml. Add 10.0 ml of cupri-tartaric solution to a 300-mI conical 
flask, add from a burette 15 ml of the diluted solution, heat to 
boiling over wire gauze covered with insulating material and 
continue adding the diluted solution in quantities of about 
5 ml at 15-second intervals until the colour of the mixture 
indicates that the reduction appears to be almost complete. 
Boil for 2 minutes, add 0.2 ml of a 1 per cent w/v solution of 
methylene blue and continue the titration until the blue colour 
is discharged. Repeat the operation, but, before heating, add 
almost the full quantity of the diluted solution required to 
reduce all the copper and then boil moderately for 2 minutes. 
Without removing the flask.from either the gauze or the flame 
during the remainder of the titration, add 0.2 ml of the 
methylene blue solution and continue the titration so that it 
is just complete in a total boiling time of exactly 3 minutes, the 
end point is indicated by the disappearance of the blue colour, 
the solution becoming orange.

Calculate the content of reducing sugar expressed as invert 
sugar in 100 ml of the diluted solution from the table'. ' * mg of invert sugar corresponding to 10.0 ml of cupri-tartaric solution.

Quantity of prepared 
solution required .

ml

Invert sugar 
- factor*

Quantityofh^ 

sugarper 100ml 
mg . .

15 50.5 ; 336.0

16 . 50.6 316.0
- . - 17 50.7 ■ 298.0

18 50.8 282.0 :
19 ■ 50.8 : ■ 267.0
20 50.9 • ■ ' 254.5

'' 21' ' ' 51.0 242.9
22 51.0 231.8
23 . 51.1- 2222
24 51.2 ■ 213.3
25 51.2 ; , 204.8
26 - • ' 51.3 ■ 197.4

‘ 27' ‘ 51.4 190.4

28 51.4 183.7

29 51.5 177.6

30 51.5 171.7

31 51.6 , 166.3

32 51.6 . . 1612

33 ■ 51.7 156,6

34 ■ 51.7 . 152.2

35 51.8 147.9

36 51.8 143.9

■ ’ ; 37 51.9 . 1402
■■ - ' 38 . X- ; 51.9 . 136.6

> 39 52.0 ■ 133.3

40 52.0 130.1
................... 41 52.1 127.1

42 X ■ 524 • 1242

43. ■ • 52.2 121.4

44 522 : 118.7

45 52.3 116.1
' 46 " '' ■ 52.3 • ■ ' 113.7

47 52.4 111.4

’ 48 ' ■ ' 52.4 ■X . 1092 .

49 52.5 107.1

.^.X- \ '.50XX-;X,; .. 52.5 \ 105.1

2614

https://nhathuocngocanh.com/



■$2022 IOPANOIC ACID

Storage- Store at a temperature between 35° to 45°. Iopanoic Acid

Iodine
I, Mol. Wt. 253.8

Iodine contains not less than 99.5 per cent and not more ■. 
than 100.5 per cent of I2:

Category. Antiseptic; used in the treatment of thyroid 
deficiency.

Description. Greyish violet brittle plates or small crystals with 
a metallic sheen. It volatalises slowly at room temperature.

Identification

A. When heated gently it gives violet vapours which condense 
forming a bluish-black crystalline sublimate.

B. A saturated solution yields a blue colour in the presence of 
starch solution which disappears when the solution is heated 
and reappears when it is cooled.

Tests

bromides and chlorides. Not more than 250 ppm, determined 
by the following method. Triturate 3.0 g with 20 ml of water, 
filter, wash the filter, dilute the filtrate to 30 ml with water and 
add 1 g of zinc powder. When the solution is decolorised, 
filter and wash the filter with sufficient water to produce 40 ml 
of filtrate. To 10 ml.of the solution add 3 ml of 10 M ammonia 
and 6 ml of silver nitrate solution, filter, wash the filter with 
water, and dilute to 20 ml with water. To 10 ml of the filtrate add 
1.5 ml of nitric acid. After 1 minute any opalescence produced 
is not more intense than that produced in a.solution prepared 
at the same time by mixing 10.75 ml of water, 0.25 ml of 
0.01 Mhydrochloric acid, 0.2 ml of 2 Mnitric acid and 0.3 ml 
of silver nitrate solution.

Non-volatile matter. Not more than 0.1 per cent, determined 
by heating 1.0 g in a porcelain dish on a water-bath until the 
iodine has volatilised and drying the residue at 105°.

Assay. Weigh 0.2 g, transfer to a flask containing 1 g of 
potassium iodide and 2 nil of water, add 1 ml of 2 M acetic 
acid, dissolve coinpletely and add 50 ml of water. Titrate 
with 0.1 M sodium thiosulphate using starch solution as 
indicator.

1 ml of 0.1 M sodium thiosulphate is equivalent to 0.01269 g 
of I. . ■

rYY'™3
COOH

NH2

ChHI2I3NO2 Mol. Wt. 570.9

Iopanoic Acid is (AS)-2-(3-amino-2,4,6-tri-iodobenzyl)butanoic 
acid.

lopanoic Acid contains not less than 98.5 per cent and not 
more than 101.0 per cent of CnHI2I3NO2, calculated on the 
dried basis.

Category. Antihyperthyroidism..

Description. Awhite or yellowish-white powder.

Identification

Tests B and C may be omitted if tests A is carried out. Tests A 
may be omitted if tests B and C are carried out.

A, Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with iopanoic acid 
IPRS or with the reference spectrum of iopanoic acid.

B. Spray the plate obtained in the test for Related substances 
with a 0.1 per cent w/v solution of 4-dimethylamino- 
cinnamaldehyde in a mixture of 1 volume of hydrochloric 
acid and' 99 volumes of ethanol (95 per cent). The principal 
spot in the chromatogram obtained with test solution (b) 
corresponds to the spot in the chromatogram obtained with 
reference solution (a).

C. Heat 50 mg carefully in a small porcelain dish over a flame; 
violet vapour is evolved.

Tests

Appearance of solution. A 5.0 per cent w/v solution in 1 M 
sodium hydroxide is clear (2.4.1) and not more intensely 
coloured than reference solution YS3 (2.4.1).

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 10 volumes of concentrated 
ammonia, 20. volumes of methanol, 20 volumes of toluene 
and,50 volumes of dioxan.

Storage. Store in. ground-glass-stoppered containers or in Solvent mixture. 3 volumes of ammonia and 97 volumes of 
earthenware containers with waxed bungs. methanol.;
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Test solution (a). Dissolve 1.0 g of the substance ..under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the solvent mixture.

Reference solution (a), Al .Q per cent w/v solution of iopanoic 
acid IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of test solution (b) to 
50.0 ml with the solvent mixture. •

Apply to the plate 5 pl of each solution. Allow . the mobile 
phase to rise 10 cm and examine under ultraviolet light at 
254 nm. Any secondary spot in the chromatogram obtained 
with test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent). ■. ; . .

Chlorides (2.3.12). To 1.3 8 g, add 10 ml of nitric acid and 5 ml 
of water, shake for 5 minutes and filter. The solution complies 
with the limit test for chlorides (180 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined 
on 1.0 g by drying in an oven at 105° for 1 hour.

Assay. To 0.15 g in a 250 ml round-bottomed flask, add 5 ml of 
strong sodium hydroxide solution, 20 ml of water, 1 g of zinc 
powder and a few glass beads.;Bqil under a reflux condenser 
for 60 minutes. Allow to cool and rinse the condenser with 
20 ml of water, adding the rinsings to the flask. Filter through 
a sint.ered-glass filter and . .wash, the filter -with several 
quantities of water. Collect the filtrate and washings. Add 
40 ml ofdilute sulphuric acid and titrate immediately with 0.1 
M silver, nitrate. Determine the end-point potentiometrically 
(2.4.25), using, a suitable-electrode system such as silver- 
mercurous sulphate.

1 ml of 0.1 M silver nitrate is equivalent to 0.01903 g of 
CJUbNO,.

Storage. Store protected from light.

Iopanoic Acid Tablets
Iopanoic Acid Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of iopanoic acid, CuHnlsNOj.

Usual strength. 500 mg.

Identification
A. Shake a quantity of the powdered tablets containing 30 mg 
of Iopanoic Acid with 10 ml of ethanol (95 per cent), filter, 
evaporate the filtrate to dryness and dry the residue at 105°. 
On the residue, determine by infrared absorption 

spectrophotometry (2.4.6): Compare the spectrum with that 
obtained with iopanoic acid IPRS or with the reference 
spectrum of iopanoic acid.

B. Spray the chromatograms obtained in the test for Related 
substances with a 0.1 per cent w/v solution of dimethylamino- 
cinnamaldehyde in a mixture of 1 volume of hydrochloric 
acid and 99 volumes of ethanol (95 per cent). The principal 
spot in the chromatogram: obtained with test solution (b) 
corresponds to that in the chromatogram obtained with 
reference solution (b).

Tests

Chlorides (2.3.12).' To a quantity of the powdered tablets 
containing 2.3 g of Iopanoic Acid; add just sufficient 0:2 M 
sodium hydroxide to dissolve the iopanoic acid, dilute to 
15 ml with water, add sufficient 2 M nitric acid drop wise to 
ensure complete precipitation of the iodinated acid and add 
3 ml in excess. Filter, wash .the precipitate with 5 ml of water 
and combine the solutions and dilute to 25 ml with water. 
15 ml ofthe solution complies1 with the limit test for chlorides 
(180 ppm). ; -:

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 10 volumes of 13.5 M ammonia, 
20 volumes of methanol, 20 volumes of 'toluene and 50 volumes 
of 1,4-dioxan. .

Solvent mixture. 3 volumes of 10 Mammonia and 97 volumes 
of methanol. 2 \ 3.

Test solution (a): Extract a quantity of the powdered tablets 
containing 1.0 g of Iopanoic Acid with five 10-ml quantities of 
ethanol (95per cent), filter, evaporate the combined filtrates 
to dryness using a rotary'evaporator and dissolve the residue 
in 10 ml ofthe solvent mixture.

Test solution (j).v Dilute- LO ini of test solution (a) to 10.0 ml 
with the solvent mixture.

Reference solution (a). Dilute 1.0 ml of test solution (a) to 
500.0 ml with the solvent mixture.

Reference solution (bf. fGT.Q per cent w/v solution of iopanoic 
acid IPRS in the solvent mixture.

Apply to the plate 5 pl of each solution. Allow the plate to rise 
.10 cm. Dry the plate in. air and examine under ultraviolet light 
at 254 nm. Any secondary spot in the chromatogram obtained 
with test solution (a) is not more intense than the spot in .the 
chromatogram obtained with reference solution (a) (0.2 per 
cent). 3.-. : !■ <3 .■■:;!-v. .y.:-/■. W \ : .'S ;

Other tests. Comply with the tests stated under Tablets.
Assay? Weigh and powder 20 tabletSi Triturate a quantity of 
the powder containing 0.4 g of Iopanoic Acid with five 10-ml 
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quantities of ethanol (95 per cent), decanting and filtering 
each extract through the same filter. Evaporate the combined 
filtrates almost to dryness on a water-bath, cool, add 20 ml of 
water, 12 ml of 5 Msodium hydroxide and 1 g of zinc powder 
and boil under a reflux condenser for 30 minutes. Cool, rinse 
the condenser with 30 ml of water, filter through absorbent 
cotton and wash the flask and filter with two 20-ml quantities 
of water. To the combined filtrate and washings, add 80 ml of 
hydrochloric acid, cool and titrate with 0.05 Mpotassium 
iodate until the dark brown solution becomes light brown. 
Add 5 ml of chloroform, and continue the titration, shaking 
well after, each addition, until the chloroform becomes 
colourless.

1 ml of 0.05 Mpotassium iodate is equivalent to 0.0,1903 g of 
CnH12I3NO2.

Storage. Store protected from light.

Ipratropium Bromide

C20H3oBrNO3,H2O Mol. Wt. 430.4
Ipratropium Bromide is: 3a-Hydr oxy-8-isopropyl-1 
tropanium bromide (2?>S)-tropate monohydrate.
Ipratropium Bromide contains not less than 99.0 per cent and 
not more than 100.5 per,cent of C20H30BrNO3, calculated on 
the anhydrous basis.

Category. Anticholinergic; bronchodilator, a
Description. A white or almost white crystalline powder.

Identification
A Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum? with that obtained with ipratropium 
bromide IPRS or with the reference spectrum of ipratropium 
bromide. ■ <?■;■<■
B. It gives reaction (A)of bromides (2.3.1). :

Tests
pH (2.4;24). 5.0 to 7.5, determined in a 1.0 per cent w/v solution
in carbon -dioxide-free water, . .. .■ -

IPRATROPIUM BROMIDE

ImpurityA. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel G.

Mobile phase. A mixture of 1 volume offormic acid, 3 volumes 
ofwa/e?; 18 volumes of ethanol (95 percent) and 18 volumes 
of dichloromethane.

Test solution. Dissolve 20 mg of the substance under 
examination in methanol and dilute to 1.0 ml with methanol.

Reference solution (a). Dissolve 20 mg of ipratropium 
bromide IPRS in methanol and dilute to 1.0 ml with methanol.

Reference solution (b). Dissolve 20 mg of methylatropine 
bromide IPRS in 1.0 ml of reference solution (a).

Reference solution (c). Dissolve 5 mg of ipratropium impurity 
A IPRS {(1R, 3r, 5S, 8r)-3-hydroxy-8-methyl-8-(l -methylethyl)- 
8-azoniabicyclo [3.2.1]octaneIPRS} in 100.0 ml of methanol. 
Dilute 2.0 ml ofthe solution to 5.0 ml with methanol.

Apply to the plate 1 pl of each solution. After development, 
dry the plate at 60° for 15 minutes, spray with potassium 
iodobismuthate solution, dry briefly in a current of air and 
spray with a 5.0 per cent w/v solution of sodium nitrite. The 
chromatogram obtained with reference solution (b) shows two 
clearly separated principal spots. In the chromatogram obtained 
with the test solution any spot corresponding to ipratropium 
impurity A is not more intense than the spot in the chromatogram 
obtained with reference solution (c) (0.1 per cent).

Related substances. Determine by liquid chromatography 
(2.4.14). .

Test solution '. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 10.0 mi with the 
mobile phase.

Reference solution (a). A 0.001 per cent w/v solution of 
ipratropium bromide IPRS in the mobile phase.

Reference solution (b). Dissolve 5 mg each of ipratropium 
bromideIPRSand ipratropium impurity BIPRS (lR,3r,5S,8s)- 
3-[[ (2RS)-3-hydroxy-2-phenylpropanoyl]oxy]-8-methyl-8- 
(l-methylethyl)-8-azoniabicyclo[3.2.1]octane IPRS) in 1 ml 
of methanol and dilute to 25.0 ml with the mobile phase. 
Dilute 1.0 ml of the solution to 20.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 jim),
- mobile phase: a mixture of 87 volumes of buffer solution 

, prepared by dissolving 1.24 g of sodium dihydrogen 
phosphate and 0.17 g of tetrapropylammonium chloride 
in 87 ml of water and adjusted to pH 5.5 with 18 per cent 
w/v solution of disodium hydrogen phosphate, and 13 
volumes of methanol, .

— flow rate: 1.5 ml per minute,
— spectrophotometer set at 220 nm,
- injection volume: 10 pl.
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'(27?S)-3-hydro xy-2-phenylpropanoic acid (dl-tropic acid), 

2(I7?,3rJ5S,8s)-3-[[(22fS)-3-iLydroxy-2-pheiiylpropanoyl]oxy]-8- 
methyl-8~(l-methylethyl)-8-azoniabicyclo[3.2. l]octane, 

;2-phenylpropenoic acid, <

4(lA,3r,55)-8-(l-methylethyl)-8-azabicyclo[3.2.i]oct-3-yl (2RS)-3- 
hydroxy-2-phenylpropanoate,

5(17?,3rJ5Sr,8r)-8-methyl-8-(l-.methyIethyl)-3-[(2-pheiiylpropenoyl) 
oxy]-8-azoniabicyclo[3.2. IJoctane.

Name Relative 
retention time

Correction ■: 
factor

Bromide ion 0.15 . ■ —

Ipratropium impurity C1 0.7' 0.3
Ipratropium (Retention time: 
about 4.9 minutes) 1.0 ...

Ipratropium impurity B2 1.2 —

Ipratropium impurity D3 1.8 0.2
Ipratropium impurity E4 ' ’ 2.3 —
Ipratropium impurity F5 5.1 . °-5

Inject reference solution (b). The test is not valid unless the 
resolution between ipratropium and ipratropium impurity B is 
not less than 3:0 and the tailing factor is not more than 2.5 for 
the principal peak. /

Inject reference solution (a) and the test solution. Run the 
chromatogram 6 times the retention times of the ipratropium 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to ipratropium impurity D 
is not more than 0.5 times the area ofthe principal peak in the 
chromatogram obtained with reference solution (a) (0.05.per 
cent), the area of any peak corresponding to ipratropium 
impurity B and ipratropium impurity C is not more than the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.1 
per cent) and the sum of the areas of all the secondary peaks 
is not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.25 per 
cent). Ignore any peak with an area less than 0.3 times the area 
of the principal peak in. the chromatogram obtained with 
reference solution (a) (0.03 per cent), disregard the peak due 
to the bromide ion. ; ...

Water (2.3.43). 3.9 per cent to 4.4 per cent, determined on 
0.5g... ■ ■ ■ ' - - A '

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Weigh 0.35 g of the substance under examination, 
dissolve in 50 ml of water and add 3 ml;of dilute nitric acid. 
Titrate with 0.1 M silver nitrate, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 mb of 0.1 M-silver nitrate is equivalent to 0.04124 g Of 
C20H3(>BrNO3.

Storage. Store protected from light arid moisture^

Ipratropium Powder for Inhalation
Ipratropium Bromide Powder for Inhalation

Ipratropium Powder for Inhalation consists of hard gelatin 
capsules containing Ipratropium Brontide in microfine powder 
either alone or admixed with glucose in a pre-metered unit for 
use in a suitable powder inhaler.

The powder for inhalation complies with the requirements 
stated under Inhalation Preparation and the contents ofthe 
capsules comply with the following requirements.

Ipratropium Powder for Inhalation contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of ipratropium bromide, C20H30NO3Br,H2O per unit 
dose.

Usual strength. 40 pg.

Identification
Test A may be omitted if test B and C are carried out.

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 1 volume of formic acid, 3 volumes 
of water, 18 volumes of ethanol and 18 volumes of 
dichloromethane.

Test solution. Shake vigorously a quantity of the contents of 
the capsules containing about 1.84 mg of Ipratropium Bromide 
with 1 ml of methanol for 2,minutes, centrifuge and use the 
supernatant.

Reference solution (a). A 0.1 per cent .w/v solution of 
ipratropium bromide IPRS in a saturated solution of glucose.

Reference solution (b). A 0.005 per cent w/v solution each of 
(lR,3r,5S,8s)-3-[[(2RS)-3-hydroxy-2-phenylprdpanoyl] 
oxy]-8-methyl-8fl-methylethyl)-8- azoniabicyclo[3.2.1] 
octane IPRS (ipratropium bromide impurity B) and 
ipratropium bromide IPRS in 0.001 M hydrochloric acid.

Apply to the plate 10. pl of each solution: Allow the mobile 
phase to rise 5 cm. Dry the plate for 15 minutes at 60°, spray 
with potassium iodobismuthate solution, dry in a current of 
air and spray with a 5.0 per cent w/v solution of sodium nitrite. 
The principal spot in the chromatogram.obtained with, the test 
solution corresponds to the spot in the chromatogram 
obtained with the reference solution.
B. Disperse a quantity of the contents of the capsules 
containing about 0.3 mg of bromide ion in 0.5 ml of water, add 
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75 mg lead dioxide and 0.25 ml of acetic acid, shake and 
allow to stand for 5 minutes. Add one drop to a strip of filter 
paper previously impregnated with decolorised fuchsin 
solution, a violet colour develops.
C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Related substances. A. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel GF 
254.-
Mobile phase. A mixture of 1 volume offormic acid, 3 volumes 
of 'water, 18 volumes of ethanol and 18 volumes of 
dichloromethane.

Test solution. Shake a quantity ofthe contents of the capsules 
containing about 0.1 g of Ipratropium Bromide with 1 ml of 
methanol for 2 minutes, centrifuge and use the supernatant.
Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with a saturated solution of glucose.
Reference solution (b). A 0.0005 per cent w/v solution of tropic 
acid in a saturated solution of glucose.

Apply tothe plate 10 pl of each solution. After development, 
dry the plate at 60° for 15 minutes, spray with potassium 
iodobismuthate solution, dry briefly in a current of air and 
spray with a 5.0 per cent w/v solution of sodium nitrite. In the 
chromatogram obtained with the test solution any spot 
corresponding to tropic acid is not more intense than the spot 
in the chromatogram obtained with reference solution (a) 
0.5 per cent); any other secondary spot is not more intense 
than the spot in the chromatogram obtained with reference 
solution (a) (0.5 percent).
B. Determine by liquid chromatography (2.4.14).
Test solution. Shake a quantity of the content of capsules 
containing about 20 mg of Ipratropium Bromide with mobile 
phase and dilute to 100.0 ml with the same solvent.
Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0'ml with the mobile phase.
Reference solution (b). A 0.005 per cent w/v solution each of 
(lR,3r,,5S,8s)-3-[[(2RS)-3-hydroxy-2-phenylpropanoyl] 
oxy]-8rmethyl-8~(l-methylethyl)-8- azoniabicyclo]3.2.1] 
octane IPRS (ipratropium bromide impurity B IPRS) and 
ipratropium bromide IPRS in 0.001 M hydrochloric acid.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica 
(5 pm) (Such as Lichrospher 60 RP-select B),

— mobile phase: a'mixture of 3 volumes of acetonitrile 
and 25 volumes of a 0.1 per cent w/v solution of sodium 
methanesulphonate in 0.05 M orthophdsphoric: acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless 
the resolution between the two principal peaks is not less 
than 1.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution, (a) 
(1.0 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.05 per cent).

Other tests. Comply with the tests stated under Inhalation 
Preparations (Powders for Inhalation).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the contents of the capsules 
with sufficient 0.01M hydrochloric acid to produce a solution 
containing 0.004 per cent w/v of Ipratropium Bromide.

Reference solution (a)..A 0.004 per cent w/v solution of 
ipratropium bromide IPRS in 0.01 M hydrochloric acid.

Reference solution (b). A 0.005 per cent w/v solution each of 
(lR,3r,5S,8s)-3-[[(2RS)-3-hydroxy-2-phenylpropanoyl] 
oxy]-8-methyl-8-(l-methylethyl)-8- azoniabicyclo[3.2.1] 
octane IPRS (ipratropium bromide impurity B IPRS) and 
ipratropium bromide IPRS in 0.00IM hydrochloric acid.

Chromatographic system
- astainless steel column-12.5 cmx 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Lichrospher RP 8 select B),

— mobile.phase: a mixture of 27 volumes of acetonitrile 
and 100 volumes of a 0.2 per cent w/v solution of sodium 
heptanesulphonate monohydrate in water, adjusted to 
pH 3.2 with 0.05 Morthophosphoric acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20.pl.

Inject reference solution (b). The test is not valid, unless 
the resolution between the two principal peaks is not 
less than 1.0.

Inject reference solution (a) and the test solution.

Calculate the content of C2oH30N03Br,H20 in the powder for 
inhalation,

Labelling. The label states the quantity of Ipratropium 
Bromide contained in each capsule.
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Ipratropium Inhalation
Ipratropium Bromide Inhalation
Ipratropium Inhalation is a solution or suspension of 
Ipratropium Bromide in a suitable liquid in a suitable 
pressurised container.

The pressurised inhalation complies with the requirements 
stated under Inhalation Preparation and.with the following 
requirements.

Ipratropium Inhalation delivers not less than 85.0 per cent and 
not more than, 115.0 per cent of the stated amount of 
ipratropium bromide, C26H30NO3Br,H2O, per inhalation by 
actuation of the valve.

Usual strengths. 20 pg per metered dose; 40 pg per metered 
dose.

Identification
A. In the test for Related substances, the principal spot in the 
chromatogram obtained, with reference solution (a) 
corresponds to that in the chromatogram obtained with 
reference solution (e).

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. 5 volumes of water, 8 volumes of anhydrous 
formic acid, 28 volumes of methanol and 70 volumes of 
dichloromethane.

Test solution. Punch a small hole in the ferrule of each of three 
cooled containers, allow the propellant to evaporate for about 
1 minute and transfer the contents ofthe containers, through 
the punched holes, to a beaker. Stir, using-a magnetic stirrer, 
for about 10 minutes, add 3.5 ml of 0.01Mhydrochloric acid 
and continue stirring for about Thdur, until the propellant has 
completely evaporated, filter, add 10 ml of chloroform to the 
filtrate and shake vigorously for 1 minute. Allow the phases to 
separate and use the upper layer.

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with 0.01 Mhydrochloric acid;

Reference solution (b). Dilute 1.0 ml of reference solution 
(a) to 4.0 ml with 0.01 Mhydrochloric acid.

Reference solution (c). Dilute 2.0 ml of reference solution 
(b) to 5.0 ml with 0.01 Mhydrochloric acid.

Reference solution (d). A 0.008 per cent w/v solution of 
8s-isopropyl-3 h-hydroxytropanium bromide IPRS 
(ipratropium impurity A IPRS) in 0.0 RM hydrochloric acid.

Reference solution (e). A 0.008 per cent w/v solution of 
ipratropium bromide IPRS in 0.01 M hydrochloric acid.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 6 cm. Dry the plate in a current of warm air for 
about 30 minutes. Spray the plate with a mixture of 1 volume 
ol potassium iodobismuthate solution, 2 of glacial
acetic acid and 10 volumes of water, allow to dry, spray with 
a 5 per cent w/v solution of sodium nitrite and immediately 
examine the plate. In the chromatogram obtained with the test 
solution, any spot corresponding to 8j-isopropyL3b- 
hydroxytropanium bromide is not more intense than the spot 
in the chromatogram obtained with reference solution (a) 
(2.0 per cent). Any other secondary spot is not more intense 
than the spot in the chromatogram obtained with reference 
solution (b) (0.5 per cent) and not more than two such spots 
are more intense than the spot in the chromatogram obtained 
with reference solution (c) (0.2 per cent).

Other tests. Comply with the tests stated under Inhalation 
Preparations (Pressurised Metered-dose Preparations).

Follow the procedure described under Assay with suitable 
dilution ofthe reference solution wherever the amount of active 
substance is to be determined in any test.

Assay. Carry out the test for Content of active ingredient 
delivered per actuation stated under Inhalation Preparations 
(Pressurised Metered-dose Preparations).

Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of 0.001 Mhydrochloric acid 
and methanol.

Test solution. Prepare using the solvent mixture as described 
under the test for Content of active, ingredient delivered per 
actuation stated under Inhalation Preparations (Pressurised 
Metered-dose Preparations).

Reference solution. A 0.0004 per cent w/v solution of 
ipratropium bromide IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octylsilane bonded to porous silica (Such as Lichrospher 
RP8 select B) (5 pm),

- mobile phase: a mixture of 34,5 volumes of acetonitrile 
and 75 volumes of 0.012 M sodium heptqnesulphonate, 
adjusted to pH 3.2 with 0.05 Morthophosphoric acid, 

- flow rate: 2 ml per minute,
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl.

Inject the reference solution..The test is not valid unless the 
failihg factor is not less,than 3.0. '

Inject the referencersolution and .the. test solution.
Calculate the content of C2QH30BrNO3,H2O delivered per 
actuation of the valve.
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Determine the content of active ingredient a second and third 
time by repeating the procedure on the middle ten and on the 
last ten successive combined actuations of the valve. For 
each of the three determinations the average, content of 
C2oH3oBrN03,H20 delivered per actuation ofthe valve meets 
the requirements.

Irbesartan

C25H28N6O - ■ Mol. Wt. 428.5

Irbesartan is 2-butyl-3-{4-[2“(l//-tetrazol-5-yl)phenyl]benzyl}- 
1,3-diazaspiro[4.4]non-1 -cn-4-one.

Irbesartan contains not less than 99.0 per cent and not more 
than 101.0 per cent of C^^NgO, calculated on the anhydrous 
basis.

Category. Antihypertensive.

Production
As Nitrosamines are classified as probable human carcinogens, 
their presence in irbesartan should be avoided or limited as 
much 'as possible. For this reason, manufacturers 
of irbesartan-for human use are expected to perform an 
assessment of the risk of JV-nitrosamine formation and 
contamination during their manufacturing process; if this 
assessment identifies a potential risk, the manufacturing 
process should be modified to minimise contamination and a 
control strategy implemented,to detect and control N- 
nitrosamine impurities in irbesartan. The general chapter 5.11. 
Nitrosamino Impurities is available to assist manufacturers.

Description.' A white or almost white, crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained'with irbesartan IPRS 
or with the reference spectrum of irbesartan.

Tests
Appearance of solution. A 5.0 per cent w/v solution in 
‘1 volume of 2 Msodium hydroxide and 9 volumes of methanol 

is clear (2.4.1) and not more intensely coloured than reference 
solution BS7 (2.4.1);

Impurity B. Determine by liquid chromatography (2.4:14).

Test solution. Dissolve 0.1 g- of the substance under 
examination in the mobile phase, dilute to 5.0 ml with the mobile 
phase.

Reference solution. A 0.00003 per cent w/y solution of sodium 
azide (sodium salt of irbesartan impurity B) in the mobile 
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

. strongly basic anion-exchange resin (8.5 pm),
. - mobile phase: a 0.42 per cent w/v solution of sodium 

hydroxide in carbon dioxide-free water,
- flow rate: 1 ml per minute,
- conductivity detector with a sensitivity of 3 pS,
- injection volume: 200 pl.

Inject the reference solution. The test is not valid unless, the 
signal to noise ratio for the principal peak is not less than 
10.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to irbesartan impurity B is not more than 
the area of the principal peak in the chromatogram obtained 
with the reference solution (10 ppm).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in methanol, dilute to 50.0 ml with methanol.

Reference solution (a). Dilute 1.0 ml of the test solution to 
20.0 ml with methanol. Dilute 1.0 ml ofthe solution to 50.0 ml 
with methanol.

Reference solution (b). A solution containing 0.005 per cent 
w/v each of irbesartan IPRS and irbesartan impurity A IPRS 
(1 -(pentanoylamino)-N-[[2 ’-(1H-tetrazol-5-yl)biphenyl- 
4-yl]methyl]cyclopentane-carboxamide IPRS) in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 67 volumes of buffer solution 

prepared by diluting 5.5 ml of orthophosphoric acid in 
950 ml of water, adjusted to pH 3.2 with triethylamine 
and 33 volumes of acetonitrile,

- flow rate: 1 mlperminute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl

The relative retention time with reference to irbesartan 
(retention time: about 23 minutes) for irbesartan impurity Ais 
about 0.7.
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Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to irbesartan impurity A 
and irbesartan is not less than 3.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram 1.4 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding irbesartan impurity A is 
not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.15 per 
cent), the areas of any other secondary peaks is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the sum 
of areas of all the secondary peak is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in the 
chromatogram obtained- with reference solution (a) 
(0.05 percent).

Heavy metals (2.3.13.). 1 g complies with the limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 
1.0 g.

Assay. Dissolve 0.3 g in 50 ml of anhydrous acetic acid. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04285 g of

Irbesartan Tablets
Irbesartan Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent ofthe stated amount of irbesartan, 
C25H28N6O.

Usual strengths. 150 mg; 300 mg.

Identification

A. Transfer one tablet into a suitable vial, add 10 ml of 
methanol, sonicate for 10. minutes, filter and evaporate to 
dryness. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the. spectrum with that 
obtained with irbesartan IPRS or with the reference spectrum 
of irbesartan.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in.the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 1000 ml of 0.1 Mhydrochloric acid,
Speed and time. 50 rpm and 20 minutes.

Withdraw a suitable volume ofthe medium and filter. Dilute 
the filtrate, if necessary with the dissolution medium. Measure 
the absorbance of the resulting solution at the maximum at 
about 244 nm (2.4.7). Calculate the content of C25H2SN6O in 
the medium from the absorbance obtained from a solution of 
known concentration of irbesartan IPRS.

Q. Not less than 75 per cent of the stated amount of 
C25H28N6O.

Related substances. Determine by liquid chromatography 
(2.4.14) as described under Assay;

Inject the test solution. The area of any peak corresponding 
to irbesartan impurity A is not more than 0.2 per cent, the area 
of any other secondary peak is not more than 0.2 per cent and 
the sum of areas of all the secondary peaks is not more than 
0.5 per cent, calculated by area normalization.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 Tablets. Disperse a 
quantity of the powder containing 15 mg of irbesartan in 
75 ml of methanol with the aid of ultrasound and dilute to 
100.0 ml with methanol.

Reference solution (a). A 0.015 per cent w/v solution of 
irbesartan IPRS in methanol. ■

Reference solution (b). A solution containing 0.01 per cent 
w/v of irbesartan IPRS and irbesartan impurity A IPRS (1- 
pentanoylamino-cyclopentanecarboxylic acid [2’-(lH- 
tetrazol-5-yl)-byphenyl-r4-ylmethyl]-amide IPRS) in 
methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of buffer solution 

prepared by diluting 5.5 ml of orthophosphoric qcid in 
950 ml of water, adjusted to pH 3.0 with triethylamine 
and dilute to 1000 ml with water and 40 volumes of 
acetonitrile,

- flow rate: 1ml per minute,
- spectrophotometer set at 220 nm,.
- injection volume: 15 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the irbesartan and irbesartan impurity A 
is not less than 2.0
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Inject reference solution (a) and the test solution.

Calculate the content of C25H28N6O in the tablets.

Storage. Store protected from moisture.

Irbesartan and Hydrochlorothiazide 
Tablets
Irbesartan and Hydrochlorothiazide Tablets contain not- less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of irbesartan, C25H28N6O and 
hydrochlorothiazide, C7H8C1N3O4S2.

Usual strength. 150 mg of irbesartan and 12.5 mg of 
hydrochlorothiazide.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the peaks in the 
chromatogram obtained with reference solution.(a).

Tests
Dissolution (2.5.2)
Apparatus No. 2 (Paddle),'
Medium. 1000 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution.. Use the filtrate, dilute if necessary with.the 
dissolution medium.

Reference solution. Dissolve a quantity of irbesartan IPRS 
and hydrochlorothiazide IPRS in sufficient methanol and 
dilute with dissolution medium to obtain-a solution having a 
known concentration similar to the expected concentration of 
test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile group chemically bonded to porous silica (5 pm), 
- column temperature: 40°,
- mobile phase: a mixture of 45 volumes of a buffer solution 

prepared by dissolving 1.36 g of monobasic potassium 
phosphate in 1000 ml oPwater, 35 volumes of methanol 
and 20 volumes of acetonitrile,

- flow rate: 1.4 ml per minute, ' ■
- spectrophotometer set at 272 rim,
- ■ injection volume: 25 pl.

inject the reference, solution and the test solution.

Calculate the content of C25H28N6O and C7H8C1N3O4S2 in the 
tablet.

IRBESARTAN AND HYDROCHLOROTHIAZIDE TABLETS

Q. Not less than 80 per cent of the stated amount ofC25H28N6O 
andC7H8ClN3O4S2.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications.

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to lOO.Omlwiththesolventmixture.

Name Relative
_______________________________________ retention time 
Benzothiadiazine impurity A1__________________0.15

14-amino-6-chloro-l ,3-benzenedisulfonamide,
2l-pentanoylamino-cyclopentanecarboxylic acid [2’-(7J/-tetrazol-5- 
yl)-biphenyl-4-ylmethyl] -amide.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to irbesartan impurity A is not more than 
0.3 times the area of the peak due to irbesartan in the 
chromatogram obtained with reference solution (c) (0.3 per 
cent), the area of any peak corresponding to benzothiadiazine 
impurity A, multiplied by correction factor of 0.77, is not more 
than 0.94 times the area ofthe peak due to hydrochlorothiazide 
in the chromatogram obtained with reference solution (c) 
(1.0 per cent), the area of any other secondary peak is not 
more than 0.2 times the area of the peak due to irbesartan in 
the chromatogram obtained with reference solution (c) 
(0.2 per cent) and the sum of the areas of all the secondary 
peaks is not more than 1.5 times the area of the peak due to 
irbesartan in the chromatogram obtained with reference solution 
(c)(1.5per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 70 volumes of methanol and 30 volumes of 
acidified water previously adjusted to pH 2.0 with 
orthophosphoric acid or sodium hydroxide.

Test solution. Disperse a quantity of powdered tablets 
containing 22.5 mg of Irbesartan in 100.0 ml of the solvent 
mixture.

Reference solution (a). A solution containing 0.024 per cent 
w/v of irbesartan IPRS and 0.002 per cent w/v of 
hydrochlorothiazide IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.005 per cent 
w/v of irbesartan IPRS, 0.0005 per cent of wv of 
hydrochlorothiazide IPRS, 0.0001 per cent w/v of irbesartan 
impurity A IPRS and 0.0003 per cent w/v of benzothiadiazine 
impurity A IPRS in the solvent mixture.

Hydrochlorothiazide 0.18
Irbesartan impurity A1 2 0.86
Irbesartan 1.0
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica (5 pm),
- mobile phase: a mixture of 67 volumes of the buffer 

solution, prepared by dissolving 1.36 g of monobasic 
potassium phosphate in 900 ml of water, add 2 ml of 
triethylamine, adjusted to pH 3.0 with orthophosphdri'c 
acid, dilute to 1000 ml with water, 13 volumes'of 
acetonitrile and 20 volumes of methanol,

- flowrate: 1.5mlperminute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to irbesartan and 
irbesart impurity A is not less than 1.7, between the peaks 
corresponding to hydrochlorothiazide and benzothiadiazine 
impurity Ais not less than 1.7. The relative standard deviation 
for replicate injections for irbesartan and hydrochlorothiazide 
peak is not more than 1.5 per cent.

Inject.reference solution (a) and the test solution.

Calculate the content of C25H28N6O and C7H8C1N3O4S2 in the 
tablets.

Storage. Store protected from moisture.

Irinotecan Hydrochloride Trihydrate

C33 H38N4O6.HCI, 3H2O Mol. Wt. 677.2

Irinotecan Hydrochloride Trihydrate is (4iS)r4,11-diethyl- 
3,4,12,14-tetrahydro-4-hydroxy-3,14-dioxo-1 77-pyrano [3 ’,4' 
:6,7]indolizinoil ,2-&]quiholin-9-yl [1 ,4'-bipipcridine]-T- 
carboxylate hydrochloride trihydrate.

Irinotecan Hydrochloride Trihydrate contains not less than 
98.0 per cent and not more than 102.0 per Cent of C33 H38NX)6, 
HC1, calculated on the anhydrous basis.

Category. Anticancer

Description. A pale yellow to yellow crystalline powder.

CAUTION— Irinotecan Hydrochloride Tri hydrate is 
potentially cytotoxic. Great care should be taken in handling 
the powder and preparing solutions. ' ■ L\

Identification

A. Determine by infrared absorption spectrophotometry (2.4 6) 
Compare the spectrum with that obtained with irinotecan 
hydrochloride trihydrate IPRS or with the reference spectrum 
of irinotecan hydrochloride trihydrate.

B. In the Enantiomeric purity test, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the irinotecan (S-enantiomer) peak in the chromatogram 
obtained with reference solution (b). •

C. A 0.2 per cent w/v solution gives reaction (A) of chlorides 
(2.3.i). ' ' ; ■ . :

Tests

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 25 volumes of ethanol and 0.1 volume of 
diethylamine.

Test solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.

Reference solution (a). A solution containing 0.01 per cent 
w/v, each of, irinotecan hydrochloride, trihydrate IPRS and 
irinotecan related compound D IPRS in the solvent mixture.

Reference solution (b). A 0.1 per cent w/v solution of 
irinotecan hydrochloride trihydrate IPRS in the solvent 
mixture.

Reference solution (c). A 0.00015 per cent w/v solution of 
irinotecan related compound D 7/YLS’ in the solvent mixture.

Reference solution (d). Dilute 5.0 ml ofreference solution(c) 
to 15.0mlwiththesolventmixture. ''

Chromatographic system
- a .stainless steel column 25 cm x 4.6 mm, packed with 

cellulose tris-3,5-dimethylphenylcarbamate coated 
porous silica (10 pm) (Such as chiralcel OD-H),

- mobile phase: a mixture of 25 volumes of hexane, 
25 volumes of ethanol, 0.1 volume of diethylamine,

- flow rate: 1 ml per minute,
- spectrophotometer set at 370 nm,
- injection volume: 20 u l.

Inject reference solution (a), (b), (c) and (d). The test is not 
valid unless the resolution between the. peaks due to 
irinotecan related compound D and irinotecan hydrochloride 
trihydrate is not less than 2.5 in the chromatogram obtained 
with reference solution (a), the relative standard deviation for 
replicate injections is not more than 5.0 in the chromatogram 
obtained with reference solution (c) and the irinotecan 
hydrochloride related compound D peak should be visible m 
the chromatogram obtained with reference solution (d).
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Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution the area of the 
peak due to irinotecan related compound D (R-enantiomer) is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.15 per 
cent).

Related substances. Determine by liquid chromatography 
(2.4.14).

A. For material labelled as produced by a synthetic 
process—

Buffer solution. Dissolve 2,8 g of monobasic sodium 
phosphate monohydrate and 1.8 g of octanesulphonic acid 
sodium salt monohydrate in 1000 ml of water.

Solvent mixture. 59 volumes of buffer solution, 24 volumes of 
methanol and 17 volumes of acetonitrile, adjusted to pH 
3.65 with'dilute hydrochloric acid...

Test solution. Dissolve 25 mg of the substance under 
examination in 25.0. ml ofthe solvent mixture;

Reference solution (a). A solution containing 0.0001 per cent 
w/v, each of, irinotecan related compound B IPRS and 
irinotecan related compound C IPRS in methanol.

Reference solution (b). A 0.0002 per cent w/v solution of 
Irinotecan hydrochloride trihydrate IPRS in the solvent 
mixture.

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 20.0 ml with the solvent mixture. ;

Chromatographic system
:. a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 59 volumes of buffer solution, 

24 volumes of methanol and 17 volumes of acetonitrile,
- a gradient programme using the-conditions below,
- flow rate: 1.5 mlperminute,
- spectrophotometer set at 255 nm, 
- injection volume: 15 pl.

Name Relative
! ' — retention time

Irinotecan related compound B1 
Irinotecan related compound C* 2 
Irinotecan hydrochloride
'^-4,1 1-Diethyl-4,9~dihydroxy-l 27-pyrano [3',4': 6,7] indoliziho[ 1,2- 
£>]quinoIine-3,14(4/7,12/7)-dione,
2ll-Ethyl-4-hydroxy-4-methyl-3,14-dioxo-3,4,12,l4-tetrahydro-l//- 
pyrano[3',4,;6,7]indolizino[l,2-/>]quinoline-9-yl(l,4r-bipiperidine)-lr- 
carboxylate hydrochloride.

Inject reference solution (a), (b) and (c). The test is not valid 
unless the resolution between the peaks due to

0.55
0.6
1.0

irinotecan related compound B and irinotecan related 
compound C is not less than 1.1 in the chromatogram obtained 
with reference solution (a), the relative standard deviation for 
replicate injections is not more than 2.0 per cent in the 
chromatogram obtained with reference solution (b) and the 
signal-to-noise ratio is not less than 10 in the chromatogram 
obtained with reference solution (c).

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to irinotecan related compound B is not 
more than 0.75 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.15 per 
cent), the area of any peak corresponding to irinotecan related 
compound C is not more than 0.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent), the area of any other secondary peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b)f (0.5 per 
cent). Ignore any peak with an area less than 0.25 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

B. For material labelled as produced by a semi-synthetic 
process—

Solvent mixture. 10 volumes of acetonitrile, 10 volumes of 
methanol and 20 volumes of mobile phase A

Test solution. Dissolve 25 mg of the substance under 
examination in 25.0 ml of the solvent mixture.

Reference solution (a). A 0.0001 per cent w/v solution of 
irinotecan hydrochloride trihydrate IPRS in the solvent 
mixture.

Reference solution (b). A solution containing. 0.01 per cent 
w/v, each of, irinotecan hydrochloride trihydrate IPRS .and 
irinotecan related compound A IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a buffer solution prepared by 

dissolving 2.72 g of potassium dihydrogen phosphate 
in 1000 ml of water, adjusted to pH 3.5 with dilute 
orthophpsphoric acid,

B. a.mixture 60 volumes of acetonitrile 
and 40 volumes of methanol,

- a gradient programme using the conditions given below, 
- flow rate: 1ml. per minute,
- spectrophotometer set at 220 nm,
- injectionyolume: 10 pl.
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Time Mobile phase A Mobile phase B 
(in min.) (percent v/v) (per cent v/v)

0 80 20
40 ' 30 70
45 . 30 70
50 80 -20
55 80 20

Name Relative Correction
retention time factor

7-Desethyl Irionotecan1 0.82 1,3

,('5)-4-Ethyl-4-hydroxy- l/7-pyrano[3,,4',.6,7]iiidoIizino[l,2-5] 
quinoline-3,14(4H,12H)-dione-9-yl (1,4’-bipiperidine)- I'-carboxylate,
2(S7-4-Ethyl-4,9-hydroxy- IZ/-pyrano[3',4':6,7]indoIizino[ 1,2-5]
quinoline-3,14(4H,12H)7dione,
’(SJ-4,8,1 1 -TriethyI-4-hydroxy-l/f-pyrano[3’,4':6,7]indolizino[ 1,2-5] 
quinoline-3,14(4H,12H)-dione-9-yl (l,4'-bipiperidme)- 1'-carboxylate, 
YS)-4-Ethyl-4-hydroxy- lZ7-pyrano[3',4':6,7]indolizino[l ,2-5] 
quinoline-3,14(411,1211)-dione,
5/5,)-4,ll-Diethyl-4,9-dihydroxy-l/f-pyrano[3',4':6,7]indolizino[l,2- 
5]quinoline-3,14(4H)i2H)-dione,
6/S>l-4,l l-Diethyl-4-hydroxy-l/f-pyrano[3',4':6,7]indolizino[I,2-5] 
quinoline-3,14(4H,12H)-dione, .
7(5)-4,8,1 l-TriethyI-4,9-ditiydroxy-l/7-pyrano[3',4':6,7]indoiizino 
[l,2-5]quinoline-3,14(4H,12H)-dione. ;

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to irinotecan and 
irinotecan related compound A is not less than 3.0 in the 
chromatogram obtained with reference solution (b) and the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent in the chromatogram obtained with reference 
solution (a).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 7-desethyl irinotecan, irinotecan related 
compound A, 11-ethyl irinotecan, camptothecin, irinotecan 
related compound B, 7-ethylcamptothecin, 7,1 l-diethyl-10- 
hydroxy camptothecin, each of, is not more than 1.5 times the 
area ofthe peak in the chromatogram obtained with reference 
solution (a) (0.15 per cent), the area of any other secondary 
peak, is not more than the area of the -principal'peak in the 
chromatogram obtained with reference solution (a) (0.1 per

Irinotecan 1.00 —
Irinotecan related compound A* 2 1.15 0.71
11-Ethyl irinotecan3 1.27 1.59

Camptothecin4 1.35 0.71
Irinotecan related compound Bs 1.50 0.77
7-Ethylcamptothecin6 1.76 0.83
7,1 l-Diethyl-10-hydroxy 
camptothecin7 2.05 1.54 

cent) and the sum of areas of all the secondary peaks is not 
more than the 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1 .0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 7.0 per cent to 9.0 per cent, determined on 
0.1g.

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 102 CFU per g. 1 g is free from Escherichia coli 
Staphylococcus aureus and Pseudomonas aeruginosa. 10 g 
is free from Salmonella and Shigella.

Bacterial endotoxins (2.2.3). Not more than 0.275 Endotoxin 
Unit per mg of irinotecan hydrochloride trihydrate.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances A with the following 
modifications.

Reference solution. AOA per cent w/v solution of irinotecan 
hydrochloride trihydrate IPRS in the solvent mixture.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution.

Calculate the content of C3:H3SN4O6,HC1.

Storage. Store protected from light, at a temperature not 
exceeding 25°.

Irinotecan Injection
Irinotecan Hydrochloride Inj ection

Irinotecan Injection is a sterile solution of Irinotecan 
Hydrochloride Trihydrate in water.

Irinotecan Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent ofthe stated amount of irinotecan 
hydrochloride trihydrate, C33H38N4O6,HC1,3H2O.

Usual strength. 20 mg per ml.

Description. A light yellow coloured solution, free from visible 
particles.

Identification
A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

2626

https://nhathuocngocanh.com/



IP 2022 IRON DEXTRAN INJECTION

g; It'gives the reaction of chlorides (2.3.1).

Tests
Appearance of solution. Prepare a solution equivalent tol.O 
per cent of the substance in -water. The solution is clear or not 
inore intensely coloured than the reference solution GKS3 
(2.4-1)

pH (2.4.24). 3.0 to 3.8.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a measured volume containing 40 mg of 
Irinotecan Hydrochloride Trihydrate to 100 ml with mobile 
phase.

Reference solution (a). A 0.04 per cent w/v solution of 
irinotecan hydrochloride trihydrate IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with mobile phase. . .

Reference solution (c). Dissolve 20 mg of irinotecan 
hydrochloride trihydrate IPRS in 10 ml of 0.04 per cent w/v 
solution of 7-ethyl-10-hydroxycamptothecin IPRS in 
R;N,dimethyl-formamide and dilute to 50.0 ml with the mobile 
phase.

Chromatographic system
: - a. stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
, - mobile phase: a mixture of 72 volumes of buffer solution 

prepared by dissolving 1.1 g of I-heptane sulphonic 
. acid sodium monohydrgte and 7.1 g of disodium 

hydrogen, orthophosphate anhydrous in 1000 ml water, 
: adjusted to pH 3.0 with orthophosphoric acid and 

28 volumes of acetonitrile, filter.
- flow rate: 1.5 ml per minute,
- spectrophotometer.set at 254 nm,
- injection volume: 10 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between 7-ethyl-10-hydroxycamptothecin and 
irinotecan hydrochloride trihydrate is not less than 3.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.2 times the area of the peak 
in the chromatogram obtained with the reference solution (b) 
(0.2 per cent) and the sum of areas of all the secondary peaks 
is not more than 1.2 times the. area of the peak in'the 
chromatogram obtained with the reference solution (b) 
(1.2 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.556 Endotoxin 
Unit per mg of irinotecan hydrochloride trihydrate.

Sterility (2.2.1 l).Complies with the test for sterility.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Measured volume of the injection containing 
40 mg of irinotecan: hydrochloride trihydrate, diluted to 
100.0 ml with mobile phase.

Reference solution. A 0.04 per cent w/v solution of irinotecan 
hydrochloride trihydrate IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.4. The relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content ofC33H38N4O6HCl, 3H2O in the injection.

Storage. Store protected from light, at a temperature not 
exceeding 25°.

Iron Dextran Injection
Iron Dextran Injection is a sterile colloidal solution containing 
a complex of ferric hydroxide with practically hydrolised 
dextrans of average molecular weight about 1000.

Iron Dextran Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent w/v of the stated amount of iron 
and not more than 0.5 per cent of phenol as a preservative.

Category. Haematinic.

Description. A dark brown slightly viscous liquid.

Identification

To 1 ml of Injection on a watch glass, add 2 drops of ammonium 
hydroxide. No precipitate is formed. Add 2 ml of hydrochloric 
acid, and 2 ml of ammonium hydroxide . A brown precipitate, is 
formed.

Tests

pH (2.4.24). 4.5 to 7.0.

Chloride content. For products labelled to contain 50 mg per 
ml of iron: 0.48 per cent to 0.68 per cent; for products labeled 
to contain 7 5 or 100 mg per ml of iron: 0.8 per cent to 1.1 per 
cent. '

To 10.0 ml of injection, add 50 ml of water and 2 ml of nitric 
acid and titrate immediately with 0.1 M silver nitrate, 
determining the end-point potentiometrically (2.4.25). .

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of Cl.
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Phenol. Not more than 0.5 per cent,

Determine by gas chromatography (2.4.13).

Internal standard solution. A 0.2 per cent w/v soluion of 
benzyl alcohol in methanol. .

Test solution. Mix 5.0 ml of injection and 10.0 ml of the internal 
standard solution and dilute to 50.0 ml with water.

Reference solution (a). A 0.4 per cent w/v soluion of phenol.

Reference solution (b). Mix 5.0 ml of reference solution (a) and 
10.0 ml of the internal standard solution and dilute to 50.0 ml 
with water.

Chromatographic system
- a fused silica capillary column 30 mx 0.32 mm, packed 

with macrogol 20000 (film thickness 0.5 pm),
— temperature:

column. - 150° for 5 minutes, 150° to 230° @10° per 
minute and hold at 230° for 7 minutes,

- inlet, port: 200° and detector. 310°,
- flame ionization detector,
- flow rate: 2 ml per minute,using nitrogen as the carrier 

gas,
- injection volume: 1 pl,
- splitratio: 10:1,
- run time: 20 minutes.

The relative .retention.time of benzyl alcohol with.respect, to 
phenol is about 0.85..

Inject .reference solution (b). The test is not valid unless the 
resolution between the peaks due to benzyl alcohol and phenol 
is not less than 2.0, the tailing factor not more than 2.0 for the 
phenol peak and the relative standard deviation for replicate 
injections is not more than 1.0 per cent for the peak response 
ratio of phenol to benzyl alcohol.

Calculate the content of phenol (C6H6O) in the injection.

Non-volatile Residue. For products labeled to contain 50 mg 
per ml of iron: 28.0 per cent to 32.0 per cent; 75 mg per ml of 
iron: 35.0 percent to 40.0 per cent; 100 mg per ml of iron: 37.0 
per cent to 43.0 per cent.

Transfer 1.0 ml of injection onto 3 to 5 g of sand spread in a 
shallow layer in a stainless steel dish, the dish and sand having 
been previously dried and weighed. Rinse the pipet, with 
several small portions of water, onto the sand. Evaporate on a 
steam bath to dryness, continue the drying in an oven at 105° 
for 15 hours, and weigh.

Absorption from Injection Site. Prepare a site over the 
semitendinosus muscle of one leg of each of two rabbits, each 
weighing between 1.5 and 2.5 kg, by clipping the fur and 
disinfecting the exposed skin. Inject each site with a dose of 
0.4 ml per kg of body weight in the following manner. Place the 
needle in the distal end of the semitendinosus muscle at an 
angle such as to ensure that the full length of the needle is 

used, then pass it through the sartorius and vastus medialis 
muscles. House the rabbits separately. Sacrifice the rabbits 
after 7 days and remove the legs into which the injections 
were made. Carefully dissect the muscles and examine the site 
of injection. The muscle is only lightly stained and no heavy 
black deposit of unabsorbed iron compounds or leakage along 
fascial planes is observed.

Skin the leg, dissect the flesh from the bone and cut into small 
pieces. Transfer the pieces to a 1000-ml beaker, add 75 ml of 
2 Msodium hydroxide and sufficient water to submerge them 
cover the beaker with a watch glass and boil until most ofthe 
solid matter has disintegrated. Cool cautiously, add 50 ml of 
sulphuric acid, heat the mixture almost to boiling and add 
carefully 10 ml offuming nitric acid about 1 ml at a time, until 
no charring occurs when the excess of nitric acid has been 
boiled off. Cool, add 175 ml of water, boil until solution is 
complete, cool and dilute to 250.0 ml with water. To 5.0 ml of 
the solution add 3 ml of sulphuric acid, heat to fuming and 
complete the oxidation by adding small quantities of nitric 
acid until the solution is colourless. Cool, add 20 ml of water, 
boil for 3 minutes and add 10 ml of ammonium citrate solution, 
10 ml of ammonium thioglycpllate solution followed by dilute 
ammonia solution dropwise until the iron colour is fully 
developed. Add 1 ml excess of dilute ammonia solution and 
sufficient water to produce 100.0 ml. Measure the absorbance 
of the resulting solution at about 530 nm'(2.4.7). For the 
reference solution, add 10 ml of ammonium citrate solution, 
10 ml of ammonium thioglycollate solution and the same 
quantities of dilute ammonia solution as used above to 20 ml 
of water, and dilute to 100.0 ml. Measure the absorbance of 
the solution at about’530 nm (2.4;7). From the difference 
between the absorbances, calculate the amount of Fe present 
in the legs from a reference curve prepared by treating suitable 
aliquots of a solution of ferricammonium sulphate containing 
0.01 per cent w/v of Fe by the above procedure beginning at 
the words “add 10 ml of ammonium citrate solution,....”,

Repeat the determination of Fe on the corresponding legs 
into which injection was not made beginning at the words 
“Carefully dissect the muscles....” From the difference between 
the two amounts of Fe, calculate the proportion of injected 
iron, as Fe, remaining in the leg tissues. Not more than 20 per 
cent of the injected iron remains.

Abnormal toxicity. Not less than 500 mg of iron per kg of body 
weight.

Select five mice, each weighing 18 to 25 g,maintained on an 
adequately balanced diet. Inject a dose of Injection, equivalent 
to 200 mg of iron per kg of body weight, into a tail vein at a rate 
of not. more than 0,1 ml per second. Keep the mice under 
observation for 48 hours after the injection. If none of the 
mice show outward symptoms of toxicity, the requirements of 
the test are met. If any of the mice die within the observation
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period, select four groups of 10 mice, each weighing 18 to 25 
g:: Inject, intravenously, all mice of one group with one of the 

j following doses of Injection: 375,500,750, or 1000 mg of iron 
| per kg of body weight. Observe the mice for 7 days, and record 
i die number of deaths in each group. If more than 16 mice die, 
; calculate the LD with log-doses and probits. The four doses 
1 of Injection, in mg of iron per kg of body weight, are transformed

td^/-2.574, X2= 2.699,2.875,’andx^=.3.000. The probits 
corresponding to the number of deaths observed in each group 
of lO mice are designated^,andy,, respectively, and are 
given in Table 1 for mortalities from 10 per cent to 90 per cent, 
for.observed deaths of Q and. 10 adjacent to doses giving an 
intermediate mortality,.use the approximate probits 3.02 and 
6.98, respectively; omit the end value (atx/orx^) if not adjacent 
to an intermediate mortality. Since the information in a probit 
varies with its expectation, assign each probit an approximate 
relative weight (w) for computing the LD50 ofthe Injection, as 
shown in Table 2.

Table2

Nb.ofDeaths OorlO lor9 2or8 3or7 4to6

Weight (w) 0.3 . 0.7 ; 1.0 1.2 1.3

Calculate the weighted means:

- S(wx).
■ Xw

and' .

X(wy) ■
y Xw

from the sum of the weights, Zw, of the four (or three) acceptable 
responses and the corresponding weighted sums of the log­
doses, X(wx), and ofthe probits,Z(wy). From the sums ofthe 

weighted products, E(wxy), and of the weighted squares, 
S(wx-’), compute the sloped ofthe log-dose-probit line as:

b = [X(wxy)-xX(wy)]
[X(wr2 - xS(wx)]

The LD50 for this safety test, in mg of iron per kg of body 
weight, is calculated as:

LD50 = antilog
b

Bacterial endotoxins (2.2.3). Not more than 0.50 Endotoxin 
Unit per mg of iron.
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).
Assay.
For iron — Determine by atomic absorption spectrophotometry 
(2.4.2), Method B.

Solvent mixture. Dissolve 2.64 g of calcium chloride dihydrate 
in 500 ml of water, add 5 ml of hydrochloric acidoxtA dilute to 
1000.0 ml with water.

Test solution. Dilute a volume of injection containing 100 mg 
of Iron to 200.0 ml with the solvent mixture. Dilute 2.0 ml ofthe 
solution to 250.0 ml with the solvent mixture.
Reference solution. A solution of 50 pg per ml of iron prepared 
by dissolving 350 mg of ferrous ammonium sulphate 
hexahydrate in 1000.0 ml of water. Dilute the solution to obtain 
the concentrations of f pg per ml, 2 pg per ml, 3 pg per ml;
4 pg per ml and 5 pg per ml of iron in the solvent mixture, -
Set the zero of the instrument using solvent mixture as blank: 
Measure the absorbance at- 248.3 nm using a; iron hollow­
cathodelamp as source of radiation and an air-acetylene flame.

Table!

Probits (normal deviates + 5) Corresponding to’Percentages in the Margins.

0 1 2 3 4 5 ' 6 7 8 9

i 0 : 267 2.95 3.12 ' 325 3.36 3.45 3.52 3.59' 3.66
‘ 10 ■ 3.72- — 3.77. 3.82 - 3.87 3.92 3.96 4.01 4.05 4.08 ' ’ 4.12

: 20 4.16 4.19 ’423 426 429 4.33 4.36 4.39 4.42 445
30 4.48 4.50 4.53 4.56 4.59 4.61 4.64 4.67 4.69 4.72
40 ■ ’4.75 ' ■ 4.77 4.80 4.82 4.85 4.8.7 4.90 4.92 4.95 4.97
50 5.00 5.03 5.05 5.08 5.10 . ■■ 5.13 ■ 5.15, 5.18 520 5.23-

. 60 5.25 528 5.31 5.33 5.36 5.39 ■ 5.41 5.44 5.47 5.50
; 70 5.52 5.55 5.58 5-61 5.64 5.67 5.71 5.74 ' 5.77 ' 5.81'
j 80 . 5.84 5.88' 5.92 5.95 5.99 . 6.04 . ’ 6.08 6.13 6.18 623
; 90 628 6.34 641 6.48 6.55 .6,64 - 6.75' 6.88 7.05 7.33
j 0.0 0.1 02 0.3 0.4 . 0.5 0.6 , 0.7. , 0.8 0.9

99 ■ 7.33- 7.37 7.41 7.46 " - 7.51 .7.58 7.65 ” 7.75 7.88 8.09
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ISOBUTANE

Calculatethe content pf Iron,- (Fe) in the injection.

Storage. Store at a temperature not exceeding 30°, preserve in 
single dose and multi dose containers, preferably of Type I or 
Type II glass.

Labelling. The label states the strength in terms of the 
equivalent amount of iron, Fe, in a suitable dose-volume per 
cent.

Isobutane
H3Cx^CH3

CH3

C4H!0 Mol.wt.58fl

Isobutane is 2-methylpropane.

Isobutane contains not less than 95.0 per cent of C4H10.

Category. Phannaceutical aid.

CA UTION Isobutane is highly flammable and explosive.

Identification
Determine by infrared absorption spectrophotometry (2.4.6), 
the solution shows absorption maxima at wavelength of 
3.4 pm, 6.8 pm, 7.2 pm, 8.5 pm and 10.9 pm.

Tests
Water (2.3.43). Notmore than 0.001 per centwith the following 
modifications (a) provide the closed-system titrating vessel 
with an opening through which passes a coarse-porosity gas 
dispersion tube connected to a sample cylinder; (b) dilute the 
reagent with anhydrous, methanol to give a water equivalence 
factor of between 0.2 and 1.0 mg per ml, age this diluted solution 
for not less than 16.hours before sanitation; (c) obtain a 100 g 
sample as directed under inhalation preparation, and introduce: 
the sample into the titration vessel through the gas dispersion 
tube at a rate of about 100 ml of gas per minute.'

High-boiling residues. Notmore than 5 pg per ml.

Prepare a cooling coil from copper tubing (about 6 mm outside 
diameter x about 6.1 m long) to fit into a vacuum-jacketed 
flask; Immerse the cooling coil in a mixture of dry ice and 
acetone in a vacuum-jacketed flask, and connect one end of 
the tubing to the propellant sample cylinder. Carefully open 
the sample cylinder valve, flush the cooling coil with about 
50 mLof the propellant, and discard this portion of liquefied 
propellant. Continue delivering liquefied propellant from the 
cooling coil, and collect it in a previously chilled 1000-ml 
sedimentation cone until the cone is filled to the 1000-ml mark.
Allow the propfellant to evaporate, using a warm water-bath 
maintained at about 40° to reduce evaporating time. When all ; C3H2CIF5O

IP 2022

of the liquid has evaporated, rinse the sedimentation cone 
with two 50-ml portions oipentane, and combine the rinsin? 
in a tared 150-ml evaporating dish. Transfer 100 ml ofthe 
pentane solvent to a second tared 150-ml evaporating dish 
place both evaporating dishes on a water-bath, evaporate to 
dryness, and heat the dishes in an oven at 100° for 60 minutes 
Cool the dishes in a desiccator, and weigh. Repeat the heating 
for 15-minute periods until successive weighings are within 
0.1 mg, and calculate the weight of the residue obtained from 
the propellant as the difference between the weights ofthe 
residues in the two evaporating dishes.

Acidity of residue. Add 1'0 mlof water to the residue obtained 
in the test for High boiling residues, mix by swirling for about 
30 seconds, add 2 drops of methyl orange solution, insert the 
stopper in the tube, and shake vigorously; no pink or red 
color appears in the aqueous layer.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Connect one. Isobutane cylinder to the 
chromatograph through a suitable sampling valve and a flow 
control valve downstream from the sampling valve. Flush the 
liquid sample through the sampling valve, taking care to avoid 
entrapment of gas or air in the sampling valve.

Chromatographic system
- an aluminum column 6 m x 3 mm, packed with 10 per cent 

of liquid phase G30 (Tetraethylene glycol dimethyle 
ether) on non-acid-washed support SIC ( A support 
prepared from crushed firebrick and calcined or burned 
with a clay binder above 900° with subsequent acid­
wash. It may be silanized),

- temperature: 
column.33°,

. -n a thermal-conductiyity. detector,
- flow rate: 50 ml per minute, using nitrogen as the carrier 

gas.

■ Inject the test solution. The test is not valid unless the relative 
standard deviation for replicate injections is not more than 
1.0.
Inject 2 pl of the reference solution and the test solution.
Calculate the percentage purity by dividing 100 times the 
Isobutane response by the-sum of all ofthe responses in the 
chromatogram.

. Storage. Store protected.from moisture and prevent exposure 
to excessive heat.

Isoflurane
Hz ACI

F3C'/^O'/X"F anc* enantiomer
Mol. Wt. 184.5
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ISOFLURANE

'Isoflurane is (2 RS)-2-Chloro-2-( difluoromethoxy)-1,1,1- 
(rifluoroethane.

Category. General anaesthetic.

pescription. A clear, colourless, mobile and heavy liquid.

identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isofluraneIPRS. 
or with the reference spectrum of isoflurane.

Tests
Acidity or alkalinity. Shake 20 ml ofthe sample with 20 ml of 
carbon dioxide free water for 3 minutes and allow to stand. 
Collect the upper layer and add 0.2 ml of bromocresol purple 
solution. Notmore than 0.1 ml of 0.01Msodium hydroxide or 
0i6ml of 0.01Mhydrochloric acid is required to change the 
colour of the indicator.

Related substances. Determine by gas chromatography 
(2.4.13). . ' ■ .

Test solution. The substance under examination.

Reference solution. To 80 ml of dehydrated alcohol, add 1.0 
ml of the isoflurane IPRS and 1.0 ml of acetone, avoiding loss 
by evaporation, dilute to 100.0 ml with dehydrated alcohol. 
Dilute 1.0 ml of the solution to 100.0 ml with the same solvent.

Chromatographic system '
- a capillary column 30 m x 0.32 mm, packed with fused 

silica coated with macrogol 20000 (film thickness 
0.25 pm), .

- temperature:
column 35°,
injectorport: 150°anddetectorportat250°,

- split ratio: 1:25, 1
- flame ionization detector, ! ■
- flow rate: 1 ml per minute, using helium/nitrogen as the 

carrier gas,
- Run time: Untill elution of the ethanol peak in the 

chromatogram obtained with the reference solution^

Inject the .1.0 pl of each solution and 1.0 pl of dehydrated 
alcohol as a blank. The relative retention times with reference 
to isoflurane (retention time is about 3.8 minutes), for acetone 
is about 0.75 minute. The test is not valid unless the resolution 
between the peak dub to acetone and the peak due to isoflurane 
is not less than 5.0 in the chromatogram obtained with 
reference solution .

Inject the reference splution.The test is not valid.unless the 
relative standard deviation for replicate injections is hot more 
than 15.0 per cent for the peak due to isoflurane.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of the 

peak corresponding to the acetone is not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (0.01 per cent); the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution 
(0.01 per cent) ; the sum of the areas of all the secondary 
peaks is not more than 3.0 times the area ofthe principal peak 
in the chromatogram obtained with reference solution 
(0.03 per cent). Ignore any peak due to isoflurane with an area 
less than 0.1 times of the area of the principal peak in the 
chromatogram obtained with reference solution (0.001 per 
cent).

Chlorides (2.3.12). To 50.0 ml of the sample add 10 ml of 
0.01 Msodium hydroxide and shake for 3 minutes. 5.0 ml of 
the upper layer complies with the limit test for chloride 
(10 ppm).

Fluoride. Not more than 10 ppm.

Buffer solution. Dissolve 58.5 g ol sodium chloride, 57.0 ml of 
glacial acetic acid , 61.5 g of sodium acetate and 5.0 g of 
cyclohexylene-dinitrilotetra-acetic acid in water and dilute 
to 500.0 ml with the same solvent. Adjusted the pH 5.0 to 5.5 
with a 33.5 per cent w/v solution of sodium hydroxide and 
dilute to 1000.0 ml with distilled water.

Determining the end point potentiometrically (2.4.25) for 
fluoride ion, using a fluoride-selective indicator electrode and 
a silver-silver chloride reference electrode.

Test solutionyaks 10.0 ml ofthe sample in a separating funnel, 
add 10 ml of a mixture of 30.0 ml of dilute ammonia and 
70.0 ml of water. Shake for 1 minute and collect the upper 
layer. Repeat the extraction procedure twice, collecting the 
upper layer each time. Adjust the combined upper layers to 
pH 5.2 using dilute hydrochloric acid. Add 5.0 ml offluoride 
standard solution (1 ppm ) and dilute to 50.0 ml with water. 
To 20.0 ml ofthe solution add 20.0 ml of buffer solution and 
dilute to 50.0 ml with water'.

Reference solutions. To each of 5.0 ml, 4.0 ml, 3.0 ml, 2.0 ml 
and 1.0 ml of fluoride standard solution (10 ppm ) add 
20.0 ml of a buffer solution and dilute to 50.0 ml with water.

Carry out the measurements, on 20 ml of each solution.

Calculate the concentration of fluorides using the calibration 
curve, taking into account the addition of fluoride to the test 
solution.

Non-volatile matter. Evaporate 10.0 ml ofthe sample in a small 
dish on a water-bath and dry at 50° for 2 hours; the residue 
weighs not more than 2 mg (0.02 per cent w/v).

Water (2.3.43). Not more than 0.1 per cent w/v, determined on 
10.0ml.

Storage. Store in airtight containers and protected from light, 
at a temperature below 30°.
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ISONIAZID IP 2022

Isoniazid
Isonicotinylhydrazid; INH

C6H7N3O Mol. Wt. 137.1

Isoniazid is isonicotinic acid hydrazide.

Isoniazid contains not less than 98.0 per cent and not more 
than 101.0 per cent of C6H7N3O, calculated on the dried basis.

Category. Antituberculosis.

Description. Colourless crystals or a white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Test B 
may be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4,6).' 
Compare the spectrum with that obtained with isoniazidIPRS 
or with the reference spectrum of isoniazid.

B. Dissolve 0.1 g in 2 ml of water, add a warm solution dfO. 1 g 
of vanillin in 10 ml of water, allow to stand and scratch the 
inside of the container with a glass rod; a yellow precipitate is 
produced: The precipitate after recrystallisatiori from 5 ml of 
ethanol (70 per cent) and drying at 105° melts at 226° to 2310 
(2.4.21). ■ .>

C. Melts al 170° to 174° (2.4.21).

Tests1''

Appearance of solution. A5.0per cent w/v solution iwcarbon 
dioxide-free water is clear (2.4.1), and not:more intensely 
coloured than reference solution BYS7 (2.4.1).

pH (2.4,24). 6.0 to 8.0, determined in a 5.0 percent w/v solution.

Hydrazine. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel GF254. ■ '

Mobile'phase. A mixture of 50 volumes of ethyl acetate, 
20 volumes of acetone,-26 volumes of methanol and 10 volumes 
of water.

Test solution. Dissolve 1 g of the substance under examination 
in sufficient of a mixture of equal volumes of a'cetone and 
wate/* to produce 10 ml. ' ? -

Reference solution: Dissolve ‘ 5 0 mg Of hydrazine sulphate in.. 
50 ml of water and dilute tolOO ml with acetone', to 10 ml ofthe: o 
solution add 0.2 ml ofthe test solution and dilute to 100.0 ml 
with a mixture of equal volumes of acetone and waler.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. Any secondary spot in the chromatogram obtained with 
the test solution is not more intense than the spot in the 
chromatogram obtained with the reference solution. Spray 
with dimethylaminobenzaldehyde solution and examine in 
daylight. The additional spot (due to hydrazine) in the 
chromatogram obtained with the reference solution is more 
intense than any corresponding; spot in the chromatogram 
obtained with the test solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 100 ml of water.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 96 volumes of a solution 
prepared by dissolving 1.4 g disodium hydrogen 
phosphate and 1 ml of triethylamine to 1000 ml with 
water, adjusted to pH 6.0 with .orthophosphoric acid 
and 4 volumes of acetonitrile,

- flow rate: 1 mlperminute,
- spectrophotometer set at 265 nm,
- injection volume: 20 pl.

Inject the test solution. Any individual impurity is not more 
than 0.2 per cent and the sum of all impurities found is not 
more than 1 .0 per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve about 25.0 mg of the substance under 
examination in 50.0 ml of water.. Dilute 5.0 ml ofthe solution to 
25.0 ml with water.
Reference solution. Dissolve 25.0 mg ofthe isoniazid IPRS in 
50.0 ml of water. Dilute 5.0 ml of the solution to 25.0 ml with 
water.
Use the chromatographic system described under the test for 
Related substances..
Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 .and the relative standard 
deviation for replicate injections is riot more than 2.0 per cent. 

Inject the reference soliitjon and the test solution. ■

Calculate the content of C6H7N3O.
Storage. Store protected from light.
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Isoniazid Tablets
Isonicotinylhydrazid Tablets; INH Tablets

Isoniazid Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of isoniazid, 
CfiiTNT)-

Usual strengths. 50 mg; 100 mg; 300 mg.

Identification
A. Shake a quantity of the powdered tablets containing 0.1 g 
of Isoniazid with 10 ml of ethanol (95 percent) for 15 minutes, 
centrifuge and decant the supernatant liquid. Extract the residue 
with two further quantities, each of 10 ml, of ethanol (95 per 
cent) and evaporate the combined extracts to dryness. The 
residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isoniazidIPRS 
or with the reference spectrum of isoniazid.

B. Shake a quantity ofthe powdered tablets containing 0.1 g 
of Isoniazid with 50 ml of ethanol (95 per cent) and filter. To 
5 ml of the filtrate add 0.1 g of borax and 5 ml of a 5 per. cent 
w/v solution of l-chloro-2,4-dinitrobenzene in. ethanol 
(95 per cent), evaporate to dryness on a water-bath and 
continue heating for a further 10 minutes. To the residue add 
10 ml of methanbland mix; a reddish purple colour is produced.

Tests
Related substances. Determine by liquid chromatography 
(W4)-.... - •... .. . ■.. .

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powdered tablets containing 50 mg of Isoniazid, dissolve 
in 100.0 ml of the mobile phase.

Use the chromatographic system described under Assay.

Inject the test solution. Any individual impurity is not more 
than 1.0 per cent and the sum of all impurities found is not 
more than 2.0 per cent.

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter promptly 
through a membrane filter disc having an average pore diameter 
not greater than. 1.0 pm, rejecting the first 1 mbof the, filtrate: 
Dilute suitably with water and. measure the absorbance-of the 
resulting solution at the maximum at about 263 nm (2:4.7). 
Calculate the content of C6H7N3O taking 307 as the specific 
absorbance at 263 nm.

Q. Not less than 80 per cent of the stated amount of C6H7N3O.

ISOPRENALINE HYDROCHLORIDE

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 25.0 mg of Isoniazid and 
dissolve in 50.0 ml ofthe mobile phase. Dilute 5.0 ml of the 
solution to 25.0 ml with the mobile phase.

Reference solution. A 0.01 per cent w/v solution of the 
isoniazid IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such as 
Intersil ODS-3),

- mobile phase: mix 96 volumes of a solution prepared by 
dissolving 1.4 g disodium hydrogen orthophosphate 
anhydrous and 1.0 ml of triethylamine to 1000 ml with 
water and adjusted to pH 6.0 with orthophosphoric 
acid, and 4 volumes of acetonitrile and filter,

- flow rate: 1 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the column efficiency is 
not less than 2000 theoretical plates. The relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C6H7N3O in the tablets.

Storage. Store protected from light.

Isoprenaline Hydrochloride
Isoproterenol Hydrochloride

OH H

,hci

CH3HO
OH

ChH17NO3,HC1 Mol. Wt. 247.7

Isoprenaline Hydrochloride is'(7?S)-l-(3,4-dihydroxy- 
phenyl)-2-isopropylamihoethanol hydrochloride.

Isoprenaline Hydrochloride contains not less than 98.0 per 
cent and not more than 101.5 per cent of CuHi7NO3,HCI, 
calculated on the dried basis.

Category. Sympathomimetic.
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ISOPRENALINE HYDROCHLORIDE IP 2022

Description. A white or almost white, crystalline powder. 
Gradually darkens, on exposure to air and light; even in the 
absence of light, it is gradually degraded on exposure to a 
humid atmosphere, the decomposition being faster at higher 
temperatures. Aqueous solutions become pink to brownish 
on standing exposed to air and almost immediately after being 
made alkaline.

Identification
Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isoprenaline 
hydrochloride IPRS or with the reference spectrum of 
isoprenaline hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent w/v solution shows an absorption maximum 
only at about 280 nm; absorbance at about 280 nm, about 0.5.

C. To 2 ml of a freshly prepared 1 per cent w/v solution add 
0.1 ml of ferric chloride test solution, an emerald-green colour 
is produced which, on the gradual addition of sodium 
bicarbonate solution, changes first to blue and then to red.

D. It gives the reactions of chlorides (2.3.1).

Tests
Sulphates (2.3.17), Dissolve 0.5 g in 100 ml of water, 15 ml of 
the resulting solution complies with the limit test for sulphates 
(0.2 per cent).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 5.0 ml of the 
solution to 10.0 ml with the mobile phase.

Reference solution (b). A 0.0025 per cent w/v solution of 
orciprenaline sulphate IPRS in the mobile phase.

Reference solution (c). To 5.0 ml of reference solution (a), add 
5.0 ml ofreference solution (b).

Chromatographic system
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 5 volumes of methanol and 

95 volumes of 1.15 per cent w/v solution of 
orthophosphoric acid, ■'

~ flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl. ■ .

Name ^Relati^T"

_____________________ —___________ retention time 
Isoprenaline
Orciprenaline 15
Isoprenaline impurity A' 1 g

’l-(3,4-dihydroxyphenyl)'2-[(l-methylethy!)am.ino]ethanone.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to isoprenaline and 
orciprenaline is not less than 3.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram 7 times the retention time of the principal peak 
In the chromatogram obtained with the test solution, the area 
of peak corresponding to isoprenaline impurity A is not more 
than the area of the principal;peak in the chromatogram 
obtained with reference solution (a). (0.5 per cent), the area of 
any other secondary peak .is not more than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent) and the sum of areas of all 
the secondary peaks is not more than twice the area of the 
principal peak in the chroniatogram obtained with reference 
solution (a) (1.0 per cent). Ignore any peak with an area less 
than 0.1 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.7 kPa for 4 hours.

Assay. Weigh 0.5 g, dissolve in 50 ml of anhydrous glacial 
acetic acid with the aid of the minimum heat, cool and add 15 
ml of mercuric acetate solution and titrate with 0.1 M 
perchloric acid, using crystal violet solution as indicator. 
Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02477. g of 
chh!7nOs,hci. .

Storage. Store protected from light.

Isoprenaline Injection
Isoprenaline Hydrochloride Injection; Isoproterenol Injection; 
Isoproterenol Hydrochloride Injection

Isoprenaline Injection is a sterile solution of Isoprenaline 
Hydrochloride in Water for Injections. It may contain suitable 
stabilising agents.
Isoprenaline Hydrochloride Injection contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of isoprenaline hydrochloride, C( iHI7NO3,HCl.
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ISOPRENALINE SULPHATEIf 2022

Usual strength. 200 tig per ml.

Description. A colourless or very pale yellow solution.

Identification

A, Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of ethyl acetate, 
30 volumes of 2-propanol, 16 volumes of water and 4 volumes 
of strong ammonia solution.

Test solution. Use the injection, diluted if necessary with 
sufficient methanol (80 per cent) to produce a solution 
containing 0.02 per cent w/v of isoprenaline hydrochloride.

Reference solution. A solution containing 0.02 per cent w/v of 
isoprenaline hydrochloride IPRS in methanol (80 per cent).

Apply to the plate 10 pl of each solution. After development, 
<dry the plate in air until the odour ofthe solvent is no longer 
detectable, place it for a few minutes in an atmosphere saturated 
with diethylamine and spray with diazotised nitroaniline 
solution. The chromatogram obtained'with the test solution 
exhibits an elongated zone corresponding to that obtained 
with the reference solution.

B. To 2 ml add 0.1 ml of'ferric chloride test solution', an emerald­
green colour develops which, on gradual addition of sodium 
bicarbonate solution, changes to blue and then to red.

Tests

pH (2.4.24). 2.5 to 3.0.

Bacterial endotoxins (2.2.3). Not more than 1250.0 Endotoxin 
Units per mg of isoprenaline hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of injection containing 2 mg of 
Isoprenaline Hydrochloride to 100.0 ml with 0.1 per cent w/v 
ol sodium metabisulphite.

Reference solution (a). A 0.002 per cent w/v solution of 
isoprenaline hydrochloride IPRS in a 0.1 per cent w/v of 
sodium metabisulphite.

Reference solution (b). A mixture of 1 volume of a 0.02 per 
cent w/v solution of adrenaline acid tartrate in the mobile 
phase containing 1.0 per cent w/v of sodium metabisulphite 
and 18 volumes of reference solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 to 10 p.m) (Such as Nucleosil C18), .

- mobile phase: dissolve 1.76 g of sodium 
heptanesulphonate in 800 ml of water, add 200 ml of 
methanol and adjusted to pH 3.0 with orthophosphoric 
acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
3.5. ;

Inject reference solution (a) and the test solution.

Calculate the content of CnH17NO3,HCl in the injection.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Isoprenaline Sulphate
Isoproterenol Sulphate

(Gj jHnNCh^SO.fclHaO Mol. Wt. 556.6

Isoprenaline Sulphate is (7?.S)-l-(3,4-dihydroxyphenyI)- 
2-isopropylaminoethanol sulphate dihydrate.

Isoprenaline Sulphate contains not less than 98.0 per cent 
and not more than 102.0 per cent of (CuH^NCh^J^SOi, 
calculated on the anhydrous basis.

Category. Sympathomimetic.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C andD are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Dissolve 0.5 g in 1.5 ml of water, add 3.5 ml o£2-propanol 
scratch the walls of the container with a glass rod to induce 
crystallisation, collect the crystals and dry over phosphorus 
pentoxide at 60° at a pressure of 1.5 to 2.5 kPa. The crystals 
comply with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isoprenaline 
sulphate IPRS treated in the same manner or or with the 
reference spectrum of isoprenaline.
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ISOPRENALINE SULPHATE IP 2022

B. To 1 mi of a 1 per cent w/v solution add 0.1 ml offerric 
chloride test solution', an emerald-green colour is produced 
which, on gradual addition of sodium bicarbonate solution, 
changes first to blue and then to red.

C. To 5 ml of a freshly prepared 1 per cent w/v solution add 
0.15 ml of silver nitrate solution', a greyish precipitate is 
produced on standing for 10 minutes and the solution becomes 
pink.

D. A10 per cent w/v solution gives the reaction of sulphates 
(2.3.1).

Tests

Appearance of solution. A freshly prepared 10.0 per cent w/v 
solution in carbon dioxide-free water is clear (2.4.1), and not 
more intensely coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 4.0 to 5.5, determined in a freshly prepared 1.0 per 
cent w/v solution in carbon dioxide-free water.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 5.0.to 7.5 per cent determined on 0.2 g.

Assay. Dissolve 0.8 g in 40 ml of anhydrous glacial acetic 
acid, warming gently if necessary and titrate with 0.1 M 
perchloric acid, using crystal violet solution as indicator. 
Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.05206 g of 
(CnHnNO3)2,H2SO4.

Storage. Store protected from light.

Isoprenaline Tablets
Isoprenaline Sulphate Tablets; Isoproterenol Tablets; 
Isoproterenol Sulphate Tablets

Isoprenaline Tablets contain not less than 90.0 per cent and 
not.more, than 110,0 per cent ofthe stated amount of 
isoprenaline sulphater(C11H17NO3)2,H2SO4,2H2O.

Usual strength. 10 mg.

Identification

A. Extract a quantity of the powdered tablets containing about 
50 mg of Isoprenaline Sulphate with 5 ml of water and filter. 
Reserve the filtrate for test C; Tol ml of the filtrate addQ.l ml 
of ferric chloride test solution', -an emerald-green colour is 
produced which, on gradual addition of sodium bicarbonate, 
solution, changes first to blue and then to red. ' .

B. Extract a quantity of the powdered tablets containing about 
50 mg of Isoprenaline Sulphate with 5 ml of water and filter To 
the filtrate add 0.15 ml of silver nitrate solution', a greyish 
precipitate is produced on standing for 10 minutes and the 
solution becomes pink.

C. To 2 ml of the filtrate reserved from test A add 0.5 ml of 
dilute hydrochloric acid and 0.5 ml of barium chloride 
solution', a white precipitate is formed.

Tests

Uniformity of content. Complies with the test stated under 
Tablets.

Crush one tablet and shake with 50 ml of water for 15 minutes. 
Add sufficient water to produce 100.0 ml, mix and filter. To 
20.0 ml of the filtrate add 0.5 ml offerrous sulphate-citrate 
solution and 2 ml of glycine buffer solution and allow to stand 
for 20 minutes. Dilute to 25.0 ml with water and mix. Measure 
the absorbance of the resulting solution at .the maximum at 
about 540 nm (2.4.7). Calculate the content of 
(C1iHi7NO3)2,H2SO4J2H2O in the tablet from the absorbance 
obtained by repeating the determination using 2.0 ml of a 
0.1 per cent w/v solution of isoprenaline sulphate IPRS in 
place of the. substance under examination.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets: Disperse a quantity of 
the powder containing about 0.1 g of Isoprenaline Sulphate 
and shake with 50 ml of water for 15 minutes. Add sufficient 
water to produce 100.0 ml, mix and filter. Dilute 20.0 ml ofthe 
filtrate to 200.0 ml with water. To 20.0ml of the resulting solution 
add 0.5 ml of ferrous sulphate-citrate solution and 2 mt of 
glycine buffer solution and allow to stand for 20 minutes. 
Dilute to 25.0 ml with water and mix. Measure the absorbance 
of the resulting solution at the maximum at about 540 nm (2.4.7). 
Calculate the content of (Ci1H17NO3)2,H2SO4,2H2O from the 
absorbance obtained by repeating the determination using 
2.0 ml of a 0.1 per cent w/v solution of isoprenaline sulphate 
IPRS in place of the substance under examination.

Storage. Store protected from light.

Isopropyl Alcohol
Propan-2-ol

H .OH 
h3c/^ch3

C3H8O : Mol. Wt. 60.1

Isopropyl Alcohol is propan-2-ol.
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Isopropyl Alcohol contains not less than 99.0 per cent v/v. of 
GHA

Category. Pharmaceutical aid (solvent).

Description. A clear and colourless liquid.

Identification

Tests A and D may be omitted if tests B and C are carried out: 
Test. C may be. omitted if tests A, B and D are carried out.

A. Relative-densify (See test)?

B. Refractive index (See test).

C. Determine by infrared absorption spectrophotometry (2.4.6), 
Compare the spectrum, with that obtained with isopropyl 
alcohol IPRS or with the reference spectrum of isopropyl 
alcohol.

D. To 1 ml, add 4 ml of water andmix. Carefully add 2 ml of 1 per 
cent w/v solution of dimethylaminobenzaldehyde in sulphuric 
acid, ensuring that the liquids do not mix; a bright reddish- 
violet ring forms immediately at the junction of the 2 liquids. 
After 2 to 5 minutes, the entire sulphuric acid layer turns 
violet.

Tests

Appearance of solution. Isopropyl Alcohol is clear (2.4.1) and 
colourless (2.4.1). A 5 per cent v/v solution of Isopropyl 
Alcohol in water remains clear (2.4.1) after 5 minute.

Acidify or alkalinity. Gently boil 25 ml of isopropyl Alcohol 
for 5 minutes with 25 ml of carbon dioxide-free water and 
cool, protected from carbon-dioxide in the.air. Add 0.1 ml of 
phenolphthalein solution. The solution is colourless. Not 
more than 0.6 ml of 0.01Msodium hydroxide is required to 
change the colour -of the solution to pale pink.

Absorbance (2.4.7). When examined at the wavelength 230 
nm, 250 nm, 270 nm, 290 nmand 310 nm, Isopropyl Alcohol 
shows an absorption maximum 0.30,0.10,0.03,0.02 arid 0,01 
respectively.

The absorbance is measured between 230 nm and 310 nm 
using water as the compensation liquid. The spectrum shows 
a steadily descending curve with no observable peaks or 
shoulders.

Refractive index (2.4.27): 1.376 to 1:379, determined at 20°.

Relative density (2.4.29). 0.785 to 0.789, determined at 20°.

Peroxides. Place 8 ml of potassium iodide and starchsolution 
in a,.12-ml glass-stoppered cylinder ofabout 1.5 cm diameter. 
Till completely with Isopropyl Alcohol, insert the stopper, shake 
vigorously and allow to stand in the dark for 30 minutes, no 
colouratidh is produced.

ISOPROPYL ALCOHOL

Benzene, and related substances. Determine by gas 
chromatography (2.4.13).

Test solution (a):: Isopropyl Alcohol.

Test solution (b). A O'. T per cent v/v solution of 2-butanol in 
test solution (a). '

Reference solution (a). A solution containing 0.1 per cent, v/ 
v each, of 2-butanol and 1 -propanol in test solution (a).

„ Reference solution (b). Dilute 0.1 ml of benzene to 100.0 ml 
with test solution (a). Dilute 0.2 ml ofthe solution to 100.0 ml 
with test solution (a).

Chromatographic system
- a fused silica column 30 m x 0.32 mm, packed with 

6.0 per cent cyanopropylphenyl and 94 per cent 
dimethylpolysiloxane (film thickness 1.8 pm) (Such as 
DB-624),

- temperature:
column. 40° hold for 12 minutes, 40° to 240° @10° per 
minute and hold at 240° for 10 minutes, 
inlet port 280° and detector at 280°,

- splitratio: 1:5,
- flame ionization detector,
- linear velocity: 35 cm per second using nitrogen as the 

carrier gas,
- injection volume: 1 pl.

The retention time of benzene is about 10 minutes.

Inject reference solution (a). The test is not valid unless the 
resolution between the peak due to 1-propanol and 2-butanbl 
is not less than 10. .

Inject reference solution (b) arid test solution (a). In the 
chromatogram obtained with test solution (a) the area of any 
peak corresponding to benzene is not more than 0.5 times the 
area ofthe benzene peak obtained with reference solution (b) 
(2 ppm). Record the chromatogram adjusting the sensitivity 
so that the height of the peak due to benzene represents at 
least 10 per cent of full-scale, deflection.

Inject reference solution (a) and test solution (b). In the 
chromatogram obtained with test solution (b), the area of all 
secondary peaks other than 2-butanol is not more than 3 times 
the area of the peak due to 2- butanol in the chromatogram 
obtained with reference solution (a) (0.3 per cent). Record the 
chromatogram adjusting the sensitivity so that the height of 
the 2 peaks following the principal peak in the chromatogram 
obtained with reference solution (a) represents at least 50 per 
cent of full-scale deflection.

Non-volatile substances. Not more than 20 ppm.

Evaporate 100 g on a water-bath after having verified that it 
complies with the test for peroxides and dry the residue at 
105°. The residue weigh is not more than 2.0 mg.
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Water (2.3:43); Not more than 0.5 per cent, determined on 
5.0g.

Assay. Determine by gas chromatography (2.4.13), as 
described under Benzene and related substances.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to 1 -propanol and 2-butanol 
is not less than 16.

Inject test solution (a). Calculate the content of C3H8O by area 
normalization.

Storage. Store protected from light.

Isopropyl Myristate

0 ch3
H 3C (H2G)-, 1H 2C^O^C H3

C17H34O2 Mol. wt; 270.5

Isopropyl Myristate is isopropyl tetradecanoate.

Isopropyl Myristate contains not less than 90.0 per cent of
C17H34O2.
Category. Pharmaceutical aid.

Description. Aclear, colourless, oily liquid.

Identification
Test A may be omitted if tests B and C are carried outi-Tests B 
and Cmay be omitted if test A is carried out.

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

B. Superpose 2 ml of a 0.1 per cent w/v solution in ethanol 
(95 per cent) on a freshly .prepared solution of 20 .mg of 
dimethylaminobenzaldehyde in 2.0 ml ofsulphuric acid. After 
2 minutes, a yellowish-red colour appears at the junction of 
the 2 liquids and gradually becomes red.

C. Complies with the test for saponification value (2.3.37).

Tests
Appearance of solution. A 10.0 per cent w/v solution in 
methanol is clear (2.4.1), and not more intensely coloured 
than reference solution YS7 (2.4.1 j„

Refractive index (2.4.27). 1.434 to 1.437.

Relative density (2,4.29). About 0.853.

Acid value (2.3.23). Not more than 1.0. ;

Saponification value (23.37). 202 to 212.

Iodine value (2.3.28). Not more than 1.0.

Total ash (2.3.19). Not more than 0.1 per cent.

Water (2.3.43). Not more than O.l per cent, determined 0 
5.0g. „ . ... °

Assay. Determine by gas chromatography (2.4.13).

Internal standard solution. Dissolve about 50 mg of tricosane 
in 250.0 ml of heptane:

Test solution. Dissolve' about 20 mg of the substance under 
examination in 100.0 ml of the internal standard solution

Reference solution. A 0.02 per cent w/v solution of isopropyl 
tetradecanoate IPRS in internal standard solution.
Chromatographic system " ' ';'

- a fused silica column 50 m x 0.2 mm, packed with 
pbly(cyanopropyl) siloxane (filmthickness 0.2 pm),

- temperature:
column. 185°,
inlet port and detector at 250°j

- flame ionization detector,
- flow rate: 1 ml per minute, using nitrogen as the carrier 

gas. ,1; ■

Inject 2 pl ofthe reference solution and the test solution.

Calculate the content of C17H34O2.

Storage. Store protected from light.

Isopropyl Palmitate

H3C$TVovCH3 
M13 n T

o W
Ci9H38O2 Mol.Wt.298.5

Isopropyl Palmitate is Isopropyl hexadecanoate.

Isopropyl Palmitate contains not less than 90.0 per cent of 
Ci9H38O2.
Category. Excipient.

Description. A clear, colourless, oily liquid.

Identification
A. In the Assay, the principal .peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.
B; Superpose 2 ml of a 0:1 per cent w/v solution in ethanol 
(95 per cent) oh a freshly prepared solution of 20 mg of 
dimethylaminobenzaldehyde in 2 ml of sulphuric acid. After 
2 minutes^ a yellowish-red colour appears at the junction of 
the 2 liquids which gradually becomes red.
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Tests
appearance of solution. A 10.0 per cent w/v solution in 
}nethan°l is clear (2.4.1) and not more intensely coloured than 
reference solution YS7 (2.4.1).

Refractive index (2.4.27). 1.436 to 1.440.

Viscosity(2.4.28).5mPasto lOmPas.

Relative density (2.4.29). About 0.854.

Total ash (2.3.19). Not more than 0.1 per cent.

Acid value (2.3.23). Not more than 1.0.

Iodine value (2.3.28). Not more than 1.0.

Saponificationvalue(2.3.37). 183tol93.

Water (2.3.43). Not more than 0.1 per cent, determined on 
5.0 g.

Assay. Determine by gas chromatography (2.4.13).

Internal standard solution. Dissolve 50 mg of tricosane in 
heptane and dilute to 250.0 ml with heptane.

Test solution. Dissolve 20 mg of the substance under 
examination in the internal standard solution and dilute to 
100.0 ml with the same solution.

Reference solution. A 0.02 per cent w/v solution of isopropyl 
hexadecanoate IPRS in the internal standard'solution.

Chromatographic system
- a .capillary column 50 m x 0. 2 mm, packed with 

poly(cyanopropyl)siloxane (film thickness 0.2 pm),.
- temperature:

column time
(min) 

(k6 
6-16 

- Inlet port and detector at 250°, 
- flame ionization detector, 
- split ratio: 1:40, 
- flowrate: 1 mlperminute, using nitrogen as the carrier

gas.

Inject 2 pl of the reference solution and the test solution.

Calculate the content of C1gH38O2.

Storage. Store protected from light.

Isopropyl Rubbing Alcohol
Isopropyl Rubbing Alcohol contains not less than 68.0 per 
cent v/v and not more than 72.0 per cent v/v of isopropyl 
akohol, C3H8O with the remainder consisting of water, with or 

temperature 
(°) 

125—>185
. 185

without suitable stabilizers, perfume oil and colour permitted 
for the use in drugs.

Category. Skin disinfectant.

Tests

Specific gravity (2.4.29). 0.872 to 0.883 at 20°.

Acidity. Transfer 50 ml to a suitable flask and add about 75 ml 
of carbon dioxide-free water and titrate with 0.02 Msodium 
hydroxide potentiometrically (2.4.25) to a pH of 8.5; not more 
than 1.0 ml of 0.02 Msodium hydroxide is used.

Limit of nonvolatile residue. Not more than 5 mg (0.01 per 
cent). Evaporate 50 ml to dryness in a tared porcelain dish on 
a steam-bath and dry at 105° for 1 hour.

Assay. Determine by gas chromatography (2.4.13).

Internal standard solution, A 0.7 per cent v/v solution of 1- 
propanol in water.

Test solution. Dilute 1.0 ml of the solution under examination 
to 100.0 ml with the internal standard solution.

Reference solution. A 0.7 per cent v/v solution of isopropyl 
alcohol in the internal standard solution.

Chromatographic system
- a capillary column 30 m x 0.25 mm, packed with 

6.0 per cent cyanopropylphenyl and 94. per cent 
dimethylpolysiloxane (film thickness 1.4 pm) (Such as 
DB-624),

- temperature:
column 50° for 2 minutes, 50° to 240° @ 20° per minute 
and hold at 240° for 2 minutes,

- inlet port 180° and detector at 280°,
- flame ionization detector,
— split ratio: 25:1,
- flow rate 0.5 ml per minute, using nitrogen as the carrier 

gas,
- injection volume: 1 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to isopropyl alcohol and 
the internal standard is not less than 2.0 and the relative 
standard deviation of peak area ratio due to isopropyl alcohol 
and the internal standard for the replicate injections is not 
more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C3HSO using ratio of the peak area of 
isopropyl alcohol to that of peak area of the internal standard.

Storage. Store protected from heat and preserve in tight 
containers.

Labelling. Label it to indicate that it is flammable.
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Diluted Isosorbide Dinitrate
Diluted Sorbide Dinitrate; Diluted Sorbide Nitrate

H ONO2Cb

o2no h

C^O,. Mol. Wt. 236.1

Diluted Isosorbide Dinitrate is a dry mixture of 1,4:3, 
6-dianhydro-D-glucitol 2,5-dinitrate with Lactose, Mannitol 
or other suitable inert diluent: It may contain a suitable 
stabilising agent. .

Diluted Isosorbide Dinitrate contains not less than 95.0 per 
cent and not more than 105.0 per cent ofthe stated amount of 
isosorbide dinitrate, C6H8N2OS and usually contains.20 per 
cent to 50 per cent of isosorbide dinitrate.

Category. Antianginal.

Description. Afme, white, crystalline powder.:

CA UTION Undiluted isosorbide dinitrate is a powerful 
explosive and can be exploded with percussion or excessive 
heat. Proper precautions must be taken in handling it and 
only exceedingly small amounts should be isolated.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution (b) corresponds to the peak in 
the chromatogram obtained with the reference; solution (b).

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. Toluene.

Test solution. Extract a quantity, containing 2 mg of isosorbide 
dinitrate with 1; ml of ether and centrifuge.

Reference solution. Prepare in the. same manner as the test 
solution but using diluted isosorbide dinitrate IPRS in place 
of the substance under examination.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in a current of air, spray with a 1 per cent w/v 
solution of diphenylamine in methanol and expose for 
15 minutes to ultraviolet light at 254 and 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution. ..

C. Extract a quantity containing 10 mg of isosorbide dinitrate 
with 10 ml of ether and filter. Evaporate the filtrate to dryness 
at a temperature not exceeding 35° arid dissolve the residue in 
0.15 ml of sulphuric acid (50 per cent) containing a trace of 
diphenylamine:, an intense blue colour is produced.

Tests

Inorganic nitrates. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gelH.

Mobile phase. A mixture of 60 volumes of toluene, 30 volumes 
of acetone and 15 volumes of glacial acetic acid.

Test solution. A solution of the substance under examination 
in ethanol (95 per cent) containing the equivalent of 2.0 per 
cent, w/v of iso sorbide dinitrate.

Reference solution. Prepare freshly a 0.01 per cent w/v solution 
of potassium nitrate in ethanol (90 per cent).

Apply to the plate 10 pl of each, solution. After development, 
dry the plate in a current of air until the acetic acid is completely 
removed. Spray copiously with freshly prepared potassium 
iodide and starch solution. Expose the plate to ultraviolet 
light at 254 nmfor 15 minutes. Examine in daylight. Any spot 
corresponding to potassium nitrate in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay, changing the detector 
setting to 210 to 215 nm and using injection volume of 10 pl.

Under the stated conditions, the retention times are: isosorbide 
dinitrate, about 5 minutes; isosorbide 2-nitrate, about 
8 minutes; isosorbide 5-nitrate, about 11 minutes.

Inject reference solution (c). Adjust the sensitivity of the 
system so that the height of the principal peak in the 
chromatogram obtained with reference solution (c) is not less 
than 20 per cent of the full scale of the recorder.

Inject reference solution (e). The test is not valid unless in the 
chromatogram obtained with reference solution (e), the 
resolution between the peaks corresponding to isosorbide 
dinitrate and isosorbide 2-nitrate is at least 6.0.

Inject test solution (a), reference solution, (c) and reference 
solution (d). In the chromatogram obtained with test solution 
(a) the area of any peak corresponding to isosorbide 2-nitrate 
is not greater than the area of the principal peak in the 
chromatogram obtained with reference solution (c) 
(0.5 per cent); the area of any peak corresponding to isosorbide 
5-nitrate is not greater than the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0.5 per cent). ■ ••
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Assay. Determine by liquid chromatography (2.4,14).

Test solution (a). Mix a weighed quantity of the substance 
under examination containing about 25 mg of isosorbide 
dinitrate with 20 ml of the mobile phase with the aid of 
ultrasound for 15 minutes and dilute to 25.0 ml with the mobile 
phase. Filter the solution through a suitable membrane filter.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml 
with the mobile phase.

Reference solution (a). Mix a quantity of diluted isosorbide 
dinitrate IPRS containing 25.0 mg of isosorbide dinitrate with 
20 ml of the mobile phase with the aid of ultrasound for 15 
minutes and dilute to 25.0 ml with the mobile phase. Filter the 
solution through a suitable membrane filter.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with the mobile phase.

Reference solution (c). Dissolve 10.0 mg of isosorbide 
2-nitrate IPRS in the mobile phase and dilute to 10.0 ml with 
thernobile phase. Dilute 0.1 ml of the solution to 20.0 ml with 
the mobile phase.

Reference solution (d). Dissolve 10.0 mg of isosorbide 
mononitrate IPRS (isosorbide-5-nitrate RS) in the mobile 
phase and dilute to 10.0ml with the mobile phase. DiluteO.l ml 
of the solution to 20.0 ml with the mobile phase.

Reference solution (e). Dissolve 5 mg of isosorbide 2-nitrate 
IPRS in the mobile phase and dilute to 10 ml with the mobile 
phase. To 1 ml ofthe solution add 0.5 ml of reference solution 
(a) and dilute to lO.Omlwiththemobilephase.

Chromatographic system
.a stainless steel column 25 cm x 4.6 mm packed with 
aminopropylmethylsilane bonded to porous silica 
(10 pm),

- mobile phase: a mixture of 15 volumes of ethanol and 
85 volumes of trimethylpentane,

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject reference solution (b). Adjust.the. sensitivity of the 
system so that the height of the principal peak in the 
chromatogram obtained is not less than 50 per cent of the full 
scale of the recorder. If the areas of the peaks from two 
successive injections do not agree to within 1.0 per cent, then 
inject a further four times and calculate, for the six injections, 
the relative standard deviation, The assay is. not valid unless 
the relative standard deviation for the.six injections is at most 
2.0 per cent. . ......

Inject alternately test solution (b) and reference solution (b): 

Galculate the content of isosorbide dinitrate as a percentage 
of the declared content. .

Storage. Store protected from light, at a temperature not 
exceeding 15°.

Labelling. The label states the percentage content of 
isosorbide dinitrate.

Isosorbide Dinitrate Tablets
Sorbide Dinitrate Tablets; Sorbide Nitrate Tablets

Isosorbide Dinitrate Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent ofthe stated amount of 
isosorbide dinitrate, C6H8N2OS.

Usual strengths. The equivalent of 5 mg and 10 mg of 
isosorbide dinitrate.

Identification

CAUTION — Undiluted isosorbide dinitrate is a powerful 
explosive and can be exploded with percussion or excessive 
heat. Proper precautions must be taken in handling it and 
only exceedingly small amounts should be isolated.

A. Determine by thin-layer chromatography (2.4,17), coating 
the plate with silica gel G.

Mobile phase. Toluene. ...

Test solution. Extract a quantity of the powdered tablets 
containing 2 mg of isosorbide dinitrate with 1 ml of ether and 
centrifuge.

Reference solution. Dissolve 2 mg of diluted isosorbide 
dinitrate IPRS ini ml of ether: ' '

Apply to the plate 20 pl of each solution. After development, 
dry the plate in a current of air, spray with a 1 per cent w/v 
solution of diphenylamine in methanol and expose for 
15 minutes to ultraviolet light at 254 nm and 365 nm. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to. that in the chromatogram obtained 
with the reference solution

B. Extract a quantity of the powdered tablets containing 10 mg 
of isosorbide dinitrate with 10 ml of ether and filter. Evaporate 
the filtrate to dryness at a temperature not exceeding 35° and 
dissolve the residue in 0.15 ml of sulphuric acid (50 per cent) 
containing a trace of diphenyl-amine', an.intense blue colour 
is produced.

Tests
Dissolution (2.5.2). (for tablets intended to be swallowed 
whole). , ..

Apparatus No. 2 (Paddle), ;
Medium. 900 ml of 0.1Mhydrochloric acid,
Speed and time. 50 rpm and 30 minutes, . .
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Withdraw 10 ml of the medium and filter promptly through a 
membrane filter disc having an average pore diameter not 
greater than 1.0 pm, rejecting the first 1 ml ofthe filtrate.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A solution of diluted isosorbide dinitrate 
IPRS in the dissolution medium containing the same 
concentration of isosorbide dinitrate as that expected in the 
dissolution medium in the vessel.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- mobile phase: a mixture of equal volumes.of methanol 
and water,

- flow rate: 1 ml per minute, 
- spectrophotometer set at 222 nm. 

- injection volume: 100 pl.

Calculate the content of C6H8N2O8.

Q. Not less than 80 per cent of the stated amount of C6H8N2O8.

Inorganic nitrates. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel H.

Mobile phase. A mixture of 60 volumes of toluene, 30 volumes 
of acetone and 15 volumes of glacial acetic acid.

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of isosorbide nitrate with 5 ml of ethanol 
(95 per cent) and filter.

Reference solution. Prepare fresh ly a 0.01 per cent w/v solution 
of potassium nitrate in ethanol (90 per cent).

Apply to the plate 10 pl of each solution; After development, 
dry the plate in a current of air until the acetic acid is completely 
removed. Spray copiously with freshly prepared potassium 
iodide and starch solution. Expose the plate to ultraviolet 
light at 254 nm for 15 minutes. Examine in daylight. Any spot 
corresponding to potassium nitrate in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution.

Related substances. Determine by liquid chromatography 
(2.4.14),

Test solution. Add 20 ml of the mobile phase to a quantity of 
the powdered tablets containing 25 mg of isosorbide dinitrate, 
mix with the aid of ultrasound for 15 minutes and dilute to 
25 ml with the same solvent. Filter through a glass-fibre filter 
(such as Whatman GF/C) and use the filtrate.

Reference solution (a). A solution containing 0.0005 per cent 
w/v of isosorbide 2-nitrate IPRS in the mobile phase. ■

Reference solution (b). A solution containing 0.0005 per cent 
w/v of isosorbide mononitrate IPRS in the mobile phase

Reference solution (c). A solution containing 0.005 per cent 
w/v, each of, diluted isosorbide dinitrate IPRS and isosorbide 
2-riitrate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

aminopropylmethylsilane bonded to porous silica 
(10 pm),

- mobile phase: a mixture of 15 volumes of ethanol and 
85 volumes of 2,2,4-trimethylpentane,

- flow rate: 1 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless, in 
the chromatogram obtained, the resolution between the peaks 
corresponding to isosorbide dinitrate and isosorbide 2-nitrate 
is at least 6.0.

In the chromatogram obtained with the test solution the area 
of any peak corresponding to isosorbide 2-nitrate is not greater 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent) and the area 
of any peak corresponding to isosorbide 5-nitrate is not greater 
than the area of the principal peak obtained with reference 
solution (b) (0.5 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay using following modifications.

Test solution. Disperse 1 tablet in 20 ml of the mobile phase 
and dilute to obtain a concentration equivalent to 0.01 per 
cent w/v of isosorbide dinitrate in the same solvent.

Reference solution. A solution diluted isosorbide dinitrate 
IPRS equivalent to 0.01 per cent w/v of isosorbide dinitrate in 
the mobile phase.

Inject the reference solution and the test solution.

Calculate the content of C6H8N2O8.

Other tests: Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Add 20 ml of the 
mobile phase to a weighed quantity of the powdered tablets 
containing about 25 mg of isosorbide dinitrate, mix with the 
aid of ultrasound for 15 minutes and dilute to 25.0 ml with the 
same solvent. Filter through a glass-fibre filter (such as 
Whatman GF/C) and dilute 1 volume to 10 volumes with the 
mobile phase;

Reference solution (a). Add 20 ml of the mobile phase to a 
quantity of diluted isosorbide dinitrate IPRS containing 
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25 mg of isosorbide dinitrate, mix with the aid of ultrasound 
for 15 minutes and dilute to 25 ml with the mobile phase. Filter 
through a glass-fibre filter (such as Whatman GF/C) and dilute 
1,0 ml to 10.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.005 per cent 
w/v, each of, diluted isosorbide dinitrate IPRS and isosorbide 
2 out rate IPRS in the. mobile phase.

Use chromatographic system as described under Related 
substances, using a detection wavelength of 230 nm.

The test is not valid unless, in the chromatogram obtained 
with reference solution (b), the resolution between the peaks 
corresponding to isosorbide dinitrate and isosorbide 2-nitrate 
isatleast6.0.

Calculate the content of C6H8N2O8 in the tablets.

Storage Store at a temperature not exceeding 30°.

Labelling. The label states whether the tablets are to be 
swallowed whole, chewed before swallowing or allowed to 
dissolve in the mouth.

Diluted Isosorbide Mononitrate

C6H,NO6 Mol.Wt.191.1

Diluted Isosorbide Mononitrate is a dry mixture of isosorbide 
mononitrate and lactose monohydrate or mannitol.

Diluted Isosorbide Mononitrate is 1,4:3,6-dianhydro-D-glucitol 
5-nitrate.

Diluted Isosorbide Mononitrate contains not less than 95.0 
per cent and not more than 105.0 per cent of the stated amount 
ofC6H9N06.

Category. Antianginal.

Description. Undiluted isosorbide mononitrate is a white, 
crystalline powder.

Identification
A. Shake a quantity containing 25 mg of isosorbide mononitrate 
with 15 ml of acetone for 2 minutes. Filter, evaporate ihe filtrate 
to dryness at a temperature not exceeding 35° and dry the 
residue over phosphorus pentoxide at a pressure of 0.7 kPa 
for 16 hours. The residue complies with the following test

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isosorbide 
mononitrate IPRS treated in the same manner or with the 
reference spectrum of isosorbide mononitrate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G

Mobile phase. A mixture of 5 volumes of methanol and 95 
volumes of dichloromethane.

Test solution. Shake a quantity of the substance under 
examination containing 10 mg of isosorbide mononitrate with 
10 ml of ethanol (95 per cent) and filter.

Reference solution. A 0.1 per cent w/v solution of isosorbide 
mononitrate IPRS in ethanol (95 per cent).

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of air, spray with a freshly prepared 
potassium iodide and starch solution and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with the 
reference solution.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 10 volumes of water., 15 volumes 
of methanol, 25 volumes of anhydrous acetic acid and 
50 volumes of dichloroethane.

Test solution. Shake a quantity of the substance under 
examination containing 0.1 g of lactose or mannitol with 10 ml 
of water.

Reference solution (a). Dissolve 0.1 g of lactose in. 10 ml of 
water.

Reference solution (b). Dissolve 0.1 g of mannitol in 10 ml of 
water.

Reference solution (c). Mix equal volumes of reference 
solution (a) and (b).

Apply to the plate 1 pl of each solution. After development, 
dry the plate in a current of warm air. Repeat immediately the 
development after renewing the mobile phase. Dry the plate in 
a current of warm air. Spray with 4-aminobenzoic acid solution. 
Dry the plate in a cold air until the acetone is removed. Heat 
the plate at 100° for 15 minutes. Allow to cool and spray with 
a 0.2 per cent w/v solution of sodium periodate. Dry the plate 
in a current of cold air. Heat the plate at 100° for 15 minutes. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the principal spot in the chromatogram 
obtained with reference solution (a) for lactose or to the 
principal spot in the chromatogram obtained with reference 
solution (b) for mannitol. The identification is not valid unless 
the chromatogram obtained with reference solution (c) shows 
two clearly separated spots.
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Tests

Inorganic nitrates. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel H.

Mobile phase. A mixture of 15 volumes of glacial acetic acid, 
30 volumes of acetone and 60 volumes of toluene.

Test solution. Shake a quantity of the substance under 
examination containing 0.1 g of isosorbide mononitrate with 
5 ml of ethanol (95 per cent) and filter.

Reference solution. Dissolve 10 mg of potassium nitrate in 
1 ml of water and dilute to 100 ml with ethanol (95per cent). 

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of air until the acetic acid is completely 
removed. Spray with a freshly prepared potassium iodide and 
starch solution and examine under ultraviolet light at 254 nm. 
Any spot corresponding to nitrate ion, in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution 
(0.5 per cent, calculated as potassium nitrate).

Isosorbide dinitrate and isosorbide 2-nitrate. Determine by 
liquid chromatography (2.4.14) as described under Assay, 
changing the detection to 210 nm to 215 nm and using injection 
volume of 10 pl.

Under the stated conditions, the retention times are: isosorbide 
dinitrate about 5 minutes, isosorbide-2-nitrate about 8 minutes 
and isosorbide 5-nitrate about 11 minutes.

Inject reference solution (b). Adjust the sensitivity of the 
system so that the height of the principal peak in the 
chromatogram obtained with reference solution (b) is at least 
20 per cent of the full scale of the recorder. '

Inject reference solution (d). The test is not valid unless in the 
chromatogram obtained, the resolution between the peaks 
corresponding to isosorbide 2-nitrate and isosorbide 5-nitrate 
isat least 4.0.

Inject test solution (a), reference solution (b) and reference 
solution (c). In the chromatogram obtained with test solution 
(a), the area of any peak corresponding to isosorbide 2-nitrate 
is not greater than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent), the area of any peak corresponding to isosorbide 
dinitrate is not greater than'the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.5 per cent). ' '

Assayi Determine by liquid chromatography (2.4.14).

Test solution (a). Weigh a' quantity of the substance under 
examination containing 25 mg of isosorbide mononitrate, 
dissolve in 25.0 ml ofthe mobile phase and filter. , ' 

Test,solution (b). Dilute. 1.0 ml of test solution (a) to 10.0 ml 
with the mobile phase.

IP 2022

Reference solution (a). A. 0.01 per cent w/v solution of 
isosorbide mononitrate IPRS in the mobile phase.

Reference solution (b). A 0.0005 per cent w/v solution of 
isosorbide-2-nitrate IPRS in the mobile phase.

Reference solution (c). A 0.0005 per cent w/v solution of 
isosorbide dinitrate IPRS in the mobile phase.

Reference solution (d). A solution containing 0.005 per cent 
w/v, each of, isosorbide mononitrate IPRS (isosorbide-5- 
nitrate IPRS) and. isosofbide-2-nitrate IPRS in the mobile 
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

aminopropylmethylsilane bonded to porous silica 
(10 pm),

- mobile phase: a mixture of 15 volumes of ethanol and 85 
volumes' of trimethylpentane,

- flow rate: 1 ml per minute,
- spectrophotometer' set at 230 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject reference solution (a) and test solution (b).

Calculate the content of C6H9NO6.

Storage. Store protected from light.

Labelling. The label states the percentage content of 
isosorbide mononitrate.

Isosorbide Mononitrate Tablets
Sorbide Mononitrate Tablets

Isosorbide Mononitrate Tablets, contain, not less than 90,0 per 
cent and not more than 110.0 per cent of the stated amount of 
C5H9NO,

Usual strengths. 10 mg; 20 mg; 40 mg; .60 mg.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.
Mobile phase. A mixture of 5 volumes of methanol and 95 
volumes of dichloromethane.
Test solution. Extract a quantity of the powdered tablets 
containing 10 mg of isosorbide mononitrate with 10 ml of 
ethanol (95 per cent) and centrifuge.
Reference solution. Dissolve ID xngaiisosorbide mononitrate 
IPRS in 10 ml of ethanol (95 per cent).
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Apply to the plate 10 pl of each solution. After development, 
jry the plate in a current of air, spray with a 1 per cent w/v 
solution of diphenylamine in methanol and expose for 
15 minutes to ultraviolet at 254 nm and 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution.

B. In the Assay, the peak in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution (a).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 30 minutes.

Withdraw 10 ml of the medium and filter promptly, rejecting 
the first few ml ofthe filtrate.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A solution of isosorbide mononitrate 
IPRS in the dissolution medium containing the same 
concentration of isosorbide mononitrate as that expected in 
the dissolution medium in the vessel.

Chromatographic system . ,
- a stainless steel column 25 cm x 4.6 mm packed with 

endcapped octyldecylsilane bonded to porous silica 
(5 pm) (such as Spherisorb ODS 2),

; - mobile phase: a mixture of equal volumes of methanol 
and water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 100 pl.

Calculate the content of C6H9NO6.

Q. Not less than 80 per cent of the stated amount of C6H9NO6.

Inorganic Nitrates. Determine by •thin-layer chromatography 
(2.4.17), coating, the plate with silica gel H.

Mobile phase. Amixture of 60 volumes of toluene, 30 volumes 
of acetone and T5 volumes of glacial acetic acid.

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of isosorbide mononitrate with 5 ml of ethanol 
(95 per cent) and filter.

Reference solution^ Prepare freshly .a 0.01 per cent w/v solution 
potassium nitrate in ethanol (95per cent).

Apply to the plate 10 pl of each solution. After development, 
dry the plate in a current of air until the acetic acid is completely 

removed. Spray copiously with freshly prepared potassium 
iodide and starch solution. Expose, the plate to ultraviolet 
light at 254 nm for 15 minutes and examine in daylight. Any 
spot corresponding to potassium nitrate in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with the reference solution.

Related substances. Determine by liquid chromatography 
(2.4.14),

Test solution. Shake a quantity of the powdered tablets 
containing 50 mg of isosorbide mononitrate with 15 ml ofthe 
mobile phase with the aid of ultrasound for 15 minutes and 
dilute to 25.0 ml with the same solvent and filter through a 
membrane filter with a nominal pore size not exceeding 
0.45 pm

Reference solution (a). A solution containing 0.001 per cent 
w/v of isosorbide 2-nitrate IPRS in the mobile phase.

Reference solution (b). A solution containing O.OOlper cent 
w/v of isosorbide dinitrate IPRS in the mobile phase.

Reference solution (c). A solution containing 0.001 per cent, 
each of, isosorbide 2-nitrate IPRS and isosorbide mononitrate 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

endcapped octyldecylsilane bonded to porous silica 
(5 pm) (such as Spherisorb ODS 2),

- mobile phase: 30 volumes of methanol and 70 volumes 
of water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test-is not valid unless, in 
the chromatogram obtained, the resolution between isosorbide 
mononitrate and isosorbide 2-nitrate is at least 2.4.

In the chromatogram obtained with the test solution the area 
of any peak corresponding to isosorbide 2-nitrate is not greater 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent) and the area 
of any peak corresponding to isosorbide dinitrate is not greater 
than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.5 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay using following modification.

Test solution. Disperse 1 tablet in 20 ml of the mobile phase 
and dilute to obtain a concentration of 0.005 per cent w/v of 
isosorbide mononitrate in the same solvent.

Reference solution. A 0.005 per cent w/v solution of isosorbide 
mononitrate IPRS in the mobile phase.
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Inject the reference solution and the test solution.

Calculate the content of C6H9NO6 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of isosorbide mononitrate, 
add 70 ml of the mobile phase, mix with the aid of ultrasound 
for 15 minutes and dilute to 100.0 ml with the mobile phase. 
Centrifuge. Mix 1 volume of the supernatant liquid with 5 
volumes of the mobile phase and filter through a membrane 
filter with a nominal pore size not greater than 0.45 pm.

Reference solution (a). Add 20 ml of the mobile phase to a 
weighed quantity of isosorbide mononitrate IPRS containing 
25 mg of isosorbide mononitrate, mix with the aid of ultrasound 
for 15 minutes, dilute to 25.0 ml with the mobile phase, mix and 
centrifuge. Dilute 1.0 ml ofthe clear supernatant liquid to 
10.0 ml with the mobile phase and filter through a membrane 
filter with a nominal pore size not greater than 0.45 pm.

Reference solution (b). A solution containing 0.001 per cent 
w/v, each of, isosorbide mononitrate IPRS and isosorbide 
2-nitrate IPRS in the mobile phase.

Use the chromatographic system described under test for 
Related substances.

The test is not valid unless in the chromatogram obtained 
with reference solution (b), the resolution between the peaks 
corresponding to isosorbide mononitrate and isosorbide 
2-nitrate is at least 2.4.

Calculate the content of C6H9NO6 in the tablets.

Storage. Store at a temperature not exceeding 30°.

Isotretinoin

Mol. Wt. 300.4

Isotretinoin is (2Z,4£r,6/i,8£’)-3,7-dimethyl-9-(2,6,6- 
trimethylcyclohex-l-enyl)nona~2,4,6,8-tetraenoic acid.

Isotretinoin contains not less than 98.0 per cent and not more 
than 102.0 per cent of CjiUssfb, calculated on the dried basis.

Description. Ayellow or light orange, crystalline powder.

Category. Antiacne.

IP 2022

NOTE — It is sensitive.to air, heat and light, especially in 
solution. Carry out all operations as rapidly as possible and 
avoid exposure to actinic light; use freshly prepared 
solutions.

Identification

Test A may be omitted if tests B and C are carried out. TestsB 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4 6) 
Compare the spectrum with that obtained with isotretinoin 
IPRS or with the reference spectrum of isotretinoin.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture 2 volumes of glacial acetic acid 
4 volumes of acetone, 40 volumes of peroxide-free ether and 
54 volumes of cyclohexane.

Test solution. Dissolve 10 mg of the substance under 
examination in dichloromethane and dilute to 10.0 ml with 
dichloromethane.

Reference solution (a). A 0.1 per cent w/v solution of 
isotretinoin IPRS in dichloromethane. ■

Reference solution (b). A solution containing 0.1 per cent 
w/v, each of, isotretinoin IPRS and tretinoin IPRS in 
dichloromethane.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The test is not valid unless, the chromatogram obtained with 
reference solution (b) shows two clearly separated principal 
spots.

C. Dissolve 5 mg in 2 ml of antimony trichloride solution; 
intense red colour develops and later becomes violet.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examination in methanol and dilute to 50.0 ml with methanol.

Reference solution (a). A 0.1 per cent w/v solution of 
isotretinoin impurity A IPRS (tretinoin IPRS) in methanol.

Reference solution (b). Mix 1.0 ml of reference solution (a) 
with 0.5 ml of the test solution and dilute to 25.0 ml with 

methanol.
Reference solution (c). Dilute 0.5 ml of the test solution to 
100.0 ml with methanol.
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Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: a mixture of 0.5 volume of glacial acetic 

acid, 22.5 volumes of water and 77 volumes of methanol,
- flow rate: 1 mlperminute,

■ - spectrophotometer set at 355 nm,
- injection volume: 10 pl.

1(2Z,4£)6£,,8£’)-3,7-dimethyl-9-(2,6,6-trimethyl-3-oxocyclohex-l-en- 
l-yl)nona-2,4,6,8-tetraenoic acid (13-c;s-4-oxoretinoic acid),
2(2Z,4E,6£,8£)-9-[(37?S)-3-hydroxy-2,6,6-trimethylcyclohex-l-en-l- 
yl]-3,7-dimethylnona-2,4,6,8-tetraenoic acid (13~c/s-4-hydroxyretinoic 
acid),
3(2£,4£,,6£,8£)-3,7-dimethyl~9-(2,6,6-trimethylcycIohex-1 - 
enyi)nona-2,4,6,8-tetraenoic acid (tretinoin).

Name Relative
retention time

Isotretinoin impurity H1 0.2

Isotretinoin impurity I2 0.3

Isotretinoin (Retention time: about 26 minutes)

Isotretinoin impurity A3 1.34

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to isotretinoin 
and isotretinoin impurity A isnot less than 5.0.

Inject reference. solution (c) and the test solution. Run the 
chromatogram 1.6 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding, to isotretinoin impurity A 
is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.5 per 
cent), the area of any peaks corresponding to isotretinoin 
impurities H and I is not more than 0.6 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.3 per cent), the area of any other secondary 
peak is not more than 0.4 times the area of the principal peak in 
the chromatogram obtained with reference solution (c) 
(0.2 per cent) and the sum of the areas of all the secondary 
peaks eluting before the principal peak is not more than 1.4 
times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.7 per cent), the sum of 
areas of all the secondary peaks eluting after the principal 
peak is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (c) (1.0 
per cent). Ignore any peak with an area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (c) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vaccum for 16 hours.

Assay. Dissolve 0.2 g in 70 ml of acetone. Titrate with 0.1 M 
tetrabutylammonium hydroxide in 2-propanol, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.1 M tetrabutylammonium hydroxide in 2-propanol 
isequivalentto0.03004g ofC20H28O2.

Storage. Store protected from light and moisture, under an 
inert gas.

Labelling. Where it is intended for use in preparing injectable 
dosage forms, the label states that it is sterile or must be 
subjected to further processing during the preparation of 
injectable dosage forms.

Isotretinoin Capsules
Isotretinoin Capsules contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
isotretinoin, C20H2SO2.

Usual strengths. 5 mg; 10 mg; 20 mg; 30 mg; 40 mg.

Identification

A. In the test for Related substances, the principal peak in the 
chromatogram obtained with test solution (b) corresponds to 
the peak in the chromatogram obtained with reference solution 
(b). .

B. When examined in the range 300 nm to 400 nm (2.4.7), the 
final solution obtained in the Assay, exhibits a maximum at 
356 nm.

Tests

Dissolution (2.5.2).
NOTE — Protect the apparatus from light throughout the 
determination and flush the apparatus with nitrogen before 
use.

Apparatus. Used for disintegration test for tablets and 
capsules(2.5.1),
Medium. 900 ml of 0,1 Msodium hydroxide,
Time. 60 minutes.

Withdraw a suitable volume of the medium and filter 
immediately through a 0.2 pm filter, discarding the first 5 ml of 
filtrate, and dilute the filtrate with 0.1 M sodium hydroxide. 
Measure the absorbance of the filtrate, suitably diluted if 
necessary to obtain a solution containing 0.00025 per cent 
w/v of Isotretinoin, at the maximum at about 343 nm (2.4.7). 
Calculate the content of C20H28O2 in the medium taking 1490 
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as the specific absorbance at 343 nm and divide the result by 
6 to obtain the amount per capsule.

Q. Not less than 85 per cent of the stated amount of CLoH/^O?..

Related substances. Determine by liquid chromatography 
(2.4.14). '

NOTE — Carry out the test protectedfrom light.

Test solution (a). Disperse a quantity of the contents of the 
capsules containing 10 mg of Isotretinoin with 10 ml of a mixture 
of 20 volumes of 0.1 Msodium hydroxide and 80 volumes of 
ethanol for 10 minutes with the aid of ultrasound for 15 minutes 
and centrifuge for 5 minutes. Mix 5 ml of the supernatant 
liquid with 7.5 ml of 0.1M hydrochloric acid and extract with 
two 20 ml quantities of dichloromethane. Filter the combined 
extracts through phase separating paper (Whatman IPS is 
suitable) and wash the filter with 5 ml of dichloromethane. 
Evaporate the combined filtrate and washing to dryness at 
30° under reduced pressure and dissolve the residue in 5 ml of 
methanol.

Test solution (b). Dilute 1.0 ml of test solution (a) to 100.0 ml 
with methanol.

Reference solution (a). A 0.002 per cent w/v solution of 
tretinoin IPRS in methanol.

Reference solution (b). A 0.001 per cent w/v solution of 
isotretinoin IPRS in methanol.

Reference solution (c). A solution containing 0.001 per cent 
w/v, each of tretinoin IPRS and isotretinoin IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Spherisorb ODS 2),

- mobile phase; a 0.5 per cent w/v solution of glacial 
acetic acid in a mixture of 23 volumes of water and 77 
volumes of methanol,

- flow rate: 1.4 ml per minute,
- spectrophotometer set at 353 nm,
- injection volume:10 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to tretinoin and isotretinoin 
is not less than 2.0.

Inject reference solution (a), test solution (a) and (b). In the 
chromatogram obtained with test solution (a), the area of any 
peak corresponding to tretinoin is not more than twice the 
area of the peak in the chromatogram obtained with reference 
solution (a) (4.0 per cent). The area of any other secondary 
peak is not more than the area of the peak in the chromatogram 
obtained with test solution (b) (1.0 per cent) and the sum of 
the areas of any such peaks is not more than 1.5 times the area 
of the peak in the chromatogram obtained, with-test solution 
(b) (1.5 percent). >

Uniformity of content. Complies with the test stated under 
Capsules.

NOTE — Carry out the test in sub dued light.

Disperse the content of one capsule in 25 ml of 
dichloromethane with the aid of ultrasound for 15 minutes 
Add sufficient dichloromethane to produce 50 ml, shake for 2 
minutes. Dilute a suitable volume of the resulting solution 
with a solution prepared by diluting 5 ml of 0.1 Mhydrochloric 
acid to 250 ml with ethanol (95 per cent) to produce a solution 
containing 0.0008 per cent w/v of Isotretinoin. Measure the 
absorbance of the solution at the maximum at 356 nm (2.4.7) 
using the ethanolic hydrochloric acid solution as blank.

Calculate the content of C20H28O2 in the capsules taking 1350 
as the specific absorbance at 356 nm.

Other tests. Comply with the tests stated under Capsules.

Assay. NOTE — Carry out the test in subdued light.

Disperse the content of 10 capsules with 25 ml 
dichloromethane per capsule with the aid of ultrasound for 
15 minutes. Add sufficient dichloromethane to produce 500 
ml, shake for 2 minutes. Dilute a suitable volume of the 
resulting solution with a solution prepared by diluting 5 ml of 
0.1 M hydrochloric acid to 250 ml with ethanol (95per cent) 
to produce a solution containing .0.0008 per cent w/v of 
Isotretinoin. Measure the absorbance of the solution at the 
maximum at 356 nm (2.4.7), using the ethanolic hydrochloric 
acid solution as blank. Calculate the content of Cidfstf in 
the Capsules taking 1350 as the specific absorbance at 
356 nm.

Storage. Store protected from light.

Isotretinoin Gel
Isotretinoin Gel is a solution of Isotretinoin in a suitable 
alcoholic basis.

Isotretinoin Gel contains not less than 90.0 per cent and not 
more than 110.0 percent ofthe stated amount of isotretinoin, 
C20H28O2.
Usual strengths. 0.012 per cent w/w; 0.025 per cent w/w; 0.05 
per cent w/w.
NOTE — Carry out all the operations as rapidly as possible 
and protectedfrom light.

Identification
A. When examined in the range 300nm to 400nm (2.4.7), the 
solution obtained in the assay, shows an absorption maxima 
at about 356 nm.
B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254;
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Mobile phase. Amixture of 2 volumes of glacial, acetic acid, 
4 volumes of acetone, 40 volumes of peroxide-free ether and 
54 volumes of cyclohexane.

pest solution. Shake to disperse a.quantity ofthe gel containing 
1 mg of Isotretinoin.as completely as possible in a mixture of 
5.0 ml of dichloromethane reagent and 10.0 ml of 
dichloromethane, dilute to 100 ml with n-hexane and shake 
the mixture vigorously; filter, evaporate the filtrate to dryness 
using a rotary evaporator at a temperature not exceeding 60° 
and dissolve the residue in 1.0 ml of dichloromethane.

Reference solution. 0.1 per cent w/v solution of isotretinoin 
IPRS in dichloromethane.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. After development, remove the plate, dry 
in: air and examine under ultraviolet light at 254 nm.' The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2-4.14)

NOTE — Carry out the test protected from light.

Test solution. Shake to disperse a quantity ofthe gel containing 
25 mg of Isotretinoin as completely as possible in a mixture of 
5.0 ml of dichloromethane reagent and 10.0 ml of 
dichloromethane, dilute to 50.0 ml with n-hexqne, shake and 
filter.

Reference solution(a). A 0.0002 per cent w/v solution of 
tretinoin IPRS in n-hexane.

Reference solution(b). Dilute 1.0 ml of the test solution to 
100.0 ml with n-hexane.

Reference solution(c). A 0.0002 per cent w/v solution, each 
of, isotretinoin IPRS and tretinoin IPRS in n-hexane.

Reference sblution(d). Dilute 1.0 ml of reference solution (b) 
to 10.0 ml with n-hexane.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
silica gel for chromatography (5 pm) (Lichrosorb Si60 is 
suitable),

- mobile phase: a mixture of 1 volume of glacial acetic 
acid, 30 volumes of ethyl acetate and 970 volumes of 
n-hexane,

; flow rate: 1 ml per minute,.
- spectrophotometer set at 365 nm,
- injection volume: 50 pl.

Inject reference solution (c) and (d). The test is not valid 
Unless the resolution between the peaks corresponding to 

isotretinoin and tretinoin is not less than 3.0 obtained with 
reference solution (c) and the signal-to-noise ratio ofthe peak 
corresponding to isotretinoin is not more than 10 obtained 
with reference solution (d).

Inject reference solution (a), (b), (d) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
the peak due to tretinoin is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (4.0 per cent) and the sum of the area of all other 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent). Ignore any peak with an area less than the 
area of the principal peak in the chromatogram obtained with 
reference solution (d) (0.1 per cent).

Other tests. Comply with the tests stated under Gels.

Assay. To a quantity of the gel containing 0.5 mg of Isotretinoin, 
add 10 ml of dichloromethane, shake until all the gel has 
dispersed and dilute the solution to 100:0 ml with ethanolic 
hydrochloric acid solution prepared by diluting 5 ml of 0. I'M 
hydrochloric acid to 250 ml with ethanol (95 per-cent). 
Measure the absorbance of the resulting solution at the 
maximum at 356 nm, using the ethanolic hydrochloric acid 
solution as blank (2.4.7). Calculate the content of C20H2SO2 in 
the gel taking 1350 as specific absorbance at the maximum at 
356 nm.

Isoxsuprine Hydrochloride

OH H

.J OH3 ch3

CisH23NO3,HC1 . Mol. Wt. 337.8

Isoxsuprine Hydrochloride is(l.ffS,2S7?)-l-(4-hydroxy-phenyl)- 
2-[(17?S')-l-methyl-2-phenoxyethylamino]propan-l-ol 
hydrochloride.

Isoxsuprine Hydrochloride contains not less than 98.5 per 
cent and not more than 101.0 per cent of Cjs^NO^HCI, 
calculated on the dried basis.

Category. Vasodilator; uterine relaxant.

Description. A white or almost white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with isoxsuprine 
hydrochloride IPRS or with the reference spectrum of 
isoxsuprine hydrochloride.
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B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.01 per cent w/v solution in 0.1 M hydrochloric acid shows 
absorption maxima at about 269 nm and 274 nm; absorbance 
at about 269 nm, about 0.73 and at about 274 nm, about 0.72.

C. Dissolve 10 mg in 1 ml of water and add 0.05 mlof copper 
sulphate solution and 1 ml of 5 M sodium hydroxide', a blue 
colour is produced. Add 1 ml of ether and shake; the ether 
layer remains colourless.

D. It gives the reactions of chlorides (2.3.1).

Tests
pH (2.4.24). 4.5 to 6.0, determined in a 1.0 per cent w/v solution, 
prepared with gentle warming if necessary.

Appearence of solution. A 1.0 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1).

Optical rotation (2.4.22). - 0.05° to + 0.05°, determined in a 
1.0 per cent w/v solution, prepared with gentle warming, if 
necessary.

Related substances. Determine by gas chromatography 
(2.4.13).

NOTE— Prepare the solutions immediately before use.

Internal standard solution (a). Dissolve 0.1 g of hexacosane 
in 20.0 ml of trimethylpentane.

Internal standard solution (b). Dilute 1.0 ml of internal 
standard solution (a) to 50.0 ml with trimethylpentane.

Test solution. Add 0.5 ml of N-trimethylsilylimidazole to 
10 mg ofthe substance under examination. Heat to 65° for 10 
minutes, cool. Add 2.0 ml of internal standard solution (b) and 
2.0 ml of water, shake. Use the upper layer.

Reference solution (a). Add 0.5 ml of N-trimethyl­
silylimidazole to 10 mg of the substance under examination. 
Heat to 65° for 10 minutes, cool. Add 2.0 ml of internal standard 
solution (a) and 2.0 ml of water, shake. Dilute 1.0 ml of the 
upper layer to 50,0 ml with trimethylpentane.

Reference solution (b). Add 0.5 ml of N-trimethylsilylimi- 
dazole to 10 mg of the substance under examination. Heat to 
65° for 10.0 min, cool. Add 2.0 ml of trimethylpentane and 
2.0 ml of water, shake. Use the upper layer.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with diatomaceous 

support (125 to 135 pm) coated with 3 per cent w/w of 
poly(dimethyl)siloxane,

- temperature:
Column time

(min) 
0-25 

25-29 
29-39

2650

temperature 
(°) . 
195 , 

195-215 
215
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- inlet and detector port 225°,
- flame ionization detector,
- flow rate: 30 ml per minute, nitrogen as the carrier gas 

Inject 1 pl of the test solution and reference solution (a) The 
test is not valid unless the resolution between the peaks due 
to isoxsurpine and hexacosane is not less than 5.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, calculate the 
ratio of the area of the peak due to the trimethylsilyl derivative 
of isoxsuprine to the area of the peak due to hexacosane from 
the chromatogram obtained with reference solution (a). The 
ratio of the sum of the areas of peaks, other than the principal 
peak and the peak due to hexacosane to the area of the peak 
due to the hexacosane is not more than 2.0 per cent.

Phenones. Absorbance of a 0.01 per cent w/v solution at about 
310 nm, not more than 0.20 (2.4.7).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Notmore than0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°;

Assay. Weigh 0.6 g, dissolve in 150 ml of anhydrous glacial 
acetic acid, heating on a water-bath to effect dissolution. 
Cool and add 15 ml of mercuric acetate solution. Titrate with 
0.1 M perchloric acid, using naphtholbenzein as indicator. 
Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03378 g of 
C1SH23NO3,HC1.

Storage. Store protected from light.

Isoxsuprine Injection
Isoxsuprine Hydrochloride Injection

Isoxsuprine Injection is a sterile solution of Isoxsuprine 
Hydrochloride in Water for Injections.

Isoxsuprine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
isoxsuprine hydrochloride, Ci8H23NO3,HCl.

Usual strength. 5 mg per ml.

Identification
A. To a volume containing 50 mg of Isoxsuprine Hydrochloride 
add 20 ml of wafer and 10 ml of ammonia buffer  pH 10.0 and 
extract with three quantities, each of 15 ml, of dichloromethane. 
Shake the combined extracts with 5 g of anhydrous sodium 
sulphate, filter, evaporate the filtrate to dryness, dissolve the 
residue in 5 ml' of 0,1 M methanolic hydrochloric acid and 
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evaporate to dryness. Dissolve the residue in 5 ml of methanol, 
evaporate to dryness, redissolve the residue in 2 ml of 
methanol, add 15 ml of dichloromethane, again evaporate to 
dryness and dry the residue at 60° at a pressure of 2 kPa for 
1 hour. On the residue determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with isoxsuprine hydrochloride IPRS treated in the 
same manner or with the reference spectrum of isoxsuprine 
hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows absorption maxima 
at.about 269 nm and 274 nm.

Tests
pH (2.4.24). 4.9 to 6.0.

Bacterial endotoxins (2.2.3). Notmore than 35.7 Endotoxin 
Units per mg of isoxsuprine hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To a measured volume containing about 50 mg of 
Isoxsuprine Hydrochloride add sufficient 0.1 Mhydrochloric 
acid to produce 100.0 ml. Dilute 10.0 ml to 100.0 ml with the 
same solvent and measure the absorbance of the resulting 
solution at the maximum at about 274 nm (2.4.7). Calculate the 
content of ClgH23NO3,HCl taking 73 as the specific absorbance 
at274nm.

Isoxsuprine Tablets
Isoxsuprine Hydrochloride Tablets
Isoxsuprine Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
isoxsuprine hydrochloride, C18H23NO3,HC1.

Usual strength. 20 mg.

Identification

A. To a quantity ofthe powdered tablets containing 50 mg of 
Isoxsuprine Hydrochloride add 50 ml of 0.1 M hydrochloric 
acid and heat on a water-bath for 30 minutes. Cool, filter, add 
10 ml of ammonia buffer pH 10.0 and extract with three 
quantities, each of 15 ml, of dichloromethane. Shake the 
combined extracts with 5 g of anhydrous sodium sulphate, 
filter, evaporate the filtrate to dryness, dissolve the residue in 
5 ml of 0.1 Mmethanolic hydrochloric acid and evaporate to 
dryness. Dissolve the residue in 5 ml of methanol, evaporate 
to dryness, redissolve the residue in 2 ml of methanol, add 
15 ml of dichloromethane, again evaporate to dryness and 
dry the residue at 60° at a pressure of 2 kPa for 1 hour.

On the residue determine by infrared absorption spectrophoto­
metry (2.4.6). Compare the spectrum with that obtained with 
isoxsuprine hydrochloride IPRS treated in the same manner 
or with the reference spectrum of isoxsuprine hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows absorption maxima 
at about 269 nm and 274 nm.

Tests

Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium: 900 ml of water,
Speed and time. 100rpmfor45 minutes.

Withdraw a suitable volume ofthe medium and filter, rejecting 
the first few ml of filtrate. Dilute a suitable volume of the filtrate 
with the medium, if necessary. Measure the absorbance of the 
resulting solution at the maximum at about 269 nm (2,4.7). 
Calculate the content of isoxsuprine hydrochloride, Ci8H23NO3, 
HC1 in the medium from the absorbance obtained from a 
solution of known concentration of isoxsuprine 
hydrochloride IPRS in the dissolution medium.

Q. Not less than 75 per cent of the stated amount of CI8H23NO3, 
HC1.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder.20 tablets. Disperse a quantity of 
the powder containing about 20 mg of Isoxsuprine 
Hydrochloride, add 50 ml of 0.1 Mhydrochloric acid and boil 
on a water-bath for 30 minutes. Cool, add sufficient 0.1 M 
hydrochloric acid to produce 100 0 ml, mix and filter. Dilute 
25.0 ml ofthe filtrate to 100.0 ml with 0.1 M hydrochloric acid 
and measure the absorbance of the resulting solution at the 
maximum at about 274 nm (2.4.7). Calculate the content of 
CjgH^NO^HCl taking 73 as the specific absorbance at 274 nm.

Itopride Hydrochloride

GUkNoCL, HC1 Mol. Wt. 394.9

Itopride Hydrochloride is N-[[4-[2-(dimethyIamino)ethoxy] 
phenyl] methyl]-3 ;4-dimethoxybenzamide; hydrochloride.
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Itopride Hydrochloride contains not less than 98.5 per cent 
arid not more than 101.0 per cent C20H26N2O4, HC1, calculated 
on the dried basis.

Category. Gastroprokinetic Agent, Propulsives.

Description. A white to off-white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with itopride 
hydrochloride IPRS or with the reference spectrum of itopride 
hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. It gives reaction (A) of chlorides (2,3.1).

Tests

pH (2.4.24). 3.5 to 5.5, determined in a 10 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay.

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of the areas of all secondary 
peaks is not more thain 1.0 per cent, calculated by area 
normalisation.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals,'Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution.Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
same solvent.

Reference solution. A 0.025 per cent w/v solution of itopride 
hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase:'a mixture.of 55 volumes of 0.05 Mcitric 

acid, adjusted to pH 3.0 with sodium hydroxide solution 
and 45 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 258 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 

tailing factor is not more than 2:0 and the relative standard 
deviation for replicate injectionsis not more than 2.0 percent 

Inject the reference solution and the test solution.

Calculate the content of C2oH26N204, HC1.

Itopride Tablets
Itopride Hydrochloride Tablets -

Itopride Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of itopride 
hydrochloride, C20H26N2O4, HC1.

Usual strength. 50 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to. the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water.
Speed and time. .50. rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Dilute a 
suitable volume ofthe filtrate with the dissolution medium, if 
necessary, measure the absorbance of the resulting solution 
at the maxima at about 257 nm (2.4.7). Calculate the content 
of C20H26N2O4, HC1 in the medium from the absorbance 
obtained from a solution of known concentration of itopride 
hydrochloride IPRS in the same medium.

Q. Not less than 70 per cent of the stated amount of 
c29ikN2()4,iia.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modification.

Test solution. Disperse. 5 intact tablets in 300 ml ofthe solvent 
mixture with the aid of ultrasound for, about .15 minutes and 
dilute to 500.0 ml with the solvent mixture and filter.

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of the areas of all secondary 
peaks is not more than 2.0 per cent, calculated by area 
normalisation.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).
Solvent mixture. 70 volumes of water and 30 volumes of 

methanol. -
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fest solution. Disperse 5 intact tablets in 300 ml of the solvent 
mixture with the aid of ultrasound for about 15 minutes and 
dilute to500.0 ml with the solvent mixture and filter. Dilute 5.0 
'ml of the solution to 100.0 ml with the solvent mixture.

Reference solution. A 0.0025 per cent w/v solution of itopride 
hydrochloride IPRS in the solvent mixture..

Chromatographic system
• a stainless steel column 25 cm * 4.6 mm, packed'with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of 0.05 Mcitric 

acid, adjusted to pH 3.0 with sodium hydroxide solution 
and 45. volumes of methanol,

- flow rate: 1 mlperminute,
- spectrophotometer set at 258 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C20H26N2O4, HC1 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Itraconazole

n^n

C35H38C12N8O4 Mol. Wt. 706.0

Itraconazole is 4-[4-[4-[4-[[cis-2-(2,4-Dichlorophenyl)-2-(.l//- 
l,2,4“triazol-l-ylmethyl)-l,3-dioxolan-4-yl]methoxy]  
phehyl]piperazin-l-yl]phehyl]-2-[(17?1S')-l-methylpropyl]-2,4-
dlhydro-3/M,2,4-triazol-3-one. . '

Itraconazole contains not less than 99.0 per cent arid not more 
than 101'0 per cent of CfJT^CTNsO.;, calculated on the dried 
basis.

Category. Antifungal

Description. A white or almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with itraconazole 
IPRS or with the reference spectrum of itraconazole.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Appearance of solution, A 10.0 per cent w/v solution in 
dichloromethane is clear (2.4.1) and not more intensely 
coloured than reference solutionRS6 orBS6 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

Test solution. Dissolve 0.1 g of the substance under 
examination in methanolic hydrochloric acid and dilute to 
1Q.0 ml with methanolic hydrochloric acid.

Reference solution (a). A 0.001 per cent w/v solution of 
itraconazole IPRS in methanolic hydrochloric acid.

Reference solution (b). Dissolve 10 mg of itraconazole system 
suitability IPRS (containing impurities B, C, D, E, F and G) in 
1.0 ml of methanolic hydrochloric acid.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

base deactivated end-capped octadecylsilane bonded 
to porous silica (3 pm), 1

- mobile phase: A. a 2.72 per cent w/v solution of 
tetrabutylammonium hydrogen sulphate in water, 

B. acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 1.5 mlperminute,
- spectrophotometer set at 225 nm,
- . injection volume: 10 pl.

,4-[4-[4-[4-i[c/s-2-(2,4-dichIorophenyl)-2-(42/-l,2,4-triazol-4- 
ylmethyl)-1,3-dibxoIan-4-yl]methoxy]phenyl]piperazin-1-yl]pheriyl]- 
2-[(l/?S)-l-methylpropyl]-2,4-di hydro t3/7- 1,2,4-triazol-3-one,

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20
2 80 20

22 50 . 50
27 ’ 50 50
30 80 20

Name Relative
retention time

Itraconazole impurity B1 0.7
Itraconazole impurity C2 and D3 0.8
Itraconazole impurity E4 0.9
Itraconazole (retention time: about 14 minutes) 1.0
Itraconazole impurity Fs 1.05 •
Itraconazole impurity G6 1,3
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24-[4-[4-[4-[[cis-2-(2,4-dichlorophenyl)-2-(l/f-l,2,4-triazoI-l-  
ylmethyl)-l,3-dioxoian-4-yl]methoxy]phenyi]piperazin-l-yl]phenyi]- 
2-propyl-2,4-dihydro-377-l ,2,4-triazol-3-one,
54-[4-[4-[4-[[cis-2-(2,4-dichlorophenyl)-2-(lH-l ,2,4-tri azol-1- 
ylmethyl)-1,3-dioxoIan-4-yl]methoxy]phenyI]piperazin-1 -yl]phenyl]- 
2-(l-methylethyl)-2,4-dihydro-3H-l,2,4-triazol-3-one,
44-[4-[4-[4-[[trans-2-(2,4-dichlorophenyI)-2-(lH-l,2,4-triazol-l- 
ylmethyI)-l)3-dioxolan-4-yl]methoxy]phenyl]piperazin-l-yl]phenyl]~ 
2-[(I RS)-1 -methylpropyl]-2,4-dihydro-3H-1,2,4-triazol- 3-one,
52-butyl-4-[4-[4-[4-[[cis-2-(2,4-dichlorophenyl)-2-(lH-l,2,4-triazoI- 
1 - ylmethyl) -1,3-dioxolan-4-yl]methoxy]phenyI]piperazin-l- 
yl]phenyl]-2,4-dihydro-3H-l,2,4-triazol-3-one,
64-[4-[4-[4-[[cis-2-(2,4-dichIorophenyl)-2-(lH-l,2,4-triazol-l- 
yImethyl)-I,3-dioxolan-4-yI]methoxy]phenyl]piperazin-l-yl]phenyl]- 
2-[ [c i s ' 2-(2,4-dichlorophenyl)-2-(l H-1,2,4-triazoI-l-ylmethyl)- 
l,3-dioxolan-4-yl]methyl]-2,4-dihydro-3H-l,2,4-triazol-3-one/

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 1.5, where Hp is the height 
above the baseline of the peak due to itraconazole impurity F 
and Hv is the height above the baseline of the lowest point of 
the curve separating this peak from the peak due. to 
itraconazole.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to itraconazole impurity B and impurity (1 
each of, is not more than 3 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.3 
per cent), the area of any peak corresponding to itraconazole 
impurity E is not more than twice the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) (0.2 
per cent), the sum of areas of the peaks corresponding to 
itraconazole impurity C and impurity D is not more than 3 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent), the area of 
any other secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent) and the sum of areas, of all the 
secondary peaks is not more than 8 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.8 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1g by drying in an oven, at 105° for 4 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.1 g of substance under examination 
in 50 ml of methanolic hydrochloric acid and dilute to 100.0 
ml with the same solvent. Dilute 1.0 ml of the solution to 10.0 
ml with methanolic hydrochloric acid.

Reference solution. A 0.01 per cent w/v solution of 
itraconazole IPRS in methanolic hydrochloric acid Use 
Chromatographic system as described under Related 
substances. r

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates the 
tailing factor is not more than 2.0 and .the relative standard 
deviation for replicate injections is not more than 2.0 per cent

Inject the reference solution arid the test solution.

Calculate the content of C35H3SC12NSO.;.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Ivermectin

Ivermectin is(10£,14£,16£,22Z)-(lR,45,5’5,6R, &R,8R, 125,135, 
20R,21R,245)-6’-[alkyl]-21,24-dihydroxy-5’,H,13,22- 
tetramethyl-2-oxo-(3,7,19-trioxatetracyclo[15.6.1.14,s-020’24] 
pentocsa-10,14,16,22-tetraene)-6-spiro-2’-(perhydropyran)-12- 
yl-2,6-dideoxy-4-0-(2,6-dideoxy-3-0-methyl-a-L-arabino- 
hexopyranosy)-3-C>-methyl-a-Z“arabinohexopyr  anoside.

Ivermectin contains not less than 95.0 per cent and not more 
than 102.0 per cent of H2Bla+ H2Blb,; calculated'on the 
anhydrous and solvent free basis.
The ratio H2BIa/(H2Bla+ H2Blb), determined by liquid 
chromatography is not less than 90.0 per cent.

Category .Anthelmintic. ;
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J
| pescription. A white or yellowish-white crystalline powder, 
j slightly hygroscopic.

j identification
• A. Determine by infrared absorption spectrophotometery 
i (2.4.6), Compare the spectrum with that obtained with 
I ivermectin IPRS or with the reference spectrum of ivermectin.

B. In the Assay, the principal peak in the chromatogram 
; obtained with the test solution corresponds to the peak in the 

chromatogram obtained with reference solution (a).

Tests
Appearance of solution .A 2.0 per cent w/v solution in toluene 
is clear (2.4.1) and not more intensely coloured than reference 
solution BYS7 (2.4,1),

Specific optical rotation (2.4.22). -20.0° to -17.0° to, determined 
on a 2.5 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 40 mg of the substance under 
examination in methanol and dilute to 50.0 ml with methanol.

Reference solution(a). A .0.08 per cent w/v solution of 
ivermectin IPRS in methanol.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml wiTdmethanol.

Reference solution (c). Dilute 5.0 ml of reference solution (b) 
to 100.0 ml with methanol.

Chromatographic system
■ a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),-
- mobile phase: a mixture of 15 volumes of water, 

> 34 volumes of methanol and 51 vo lumes of aceton itrile,
- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (a) and (c). The test is not valid unless 
in the chromatogram obtained with reference solution (a), the 
resolution between the component H2Bib (first peak) and 
component H2Bla (second peak) is not less than 3.0 and in the 
chromatogram obtained with reference solution (c), the signal 
to noise ratio is not less than 10 for the principal peak.

Inject the test solution and reference solution (b) and (c).In 
the chromatogram obtained with the test solution the impurity 
with a relative retention of 1.3 to 1.5 with reference to the 

? principal peak is not more than 2.5 times the area ofthe principal
I Peak in the chromatogram obtained with, reference solution

(b) (2.5 percent) The area of any other secondary peak is not 
m°re than the area of the principal peak in the chromatogram 

[ obtained with reference solution (b) (1.0 per cent) and the sum 

of areas of all the secondary peaks is not more than 5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (5.0 per cent). Ignore any peak with an 
area less than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.05 per cent).

Ethanol and formamide. Not more than 5.0 per cent ethanol 
and not more than 3.0 per cent formamide.

Determine by gas chromatography (2.4.13).

Internal standard solution. Dilute 0.5 ml of propanol to 
100.0 ml with water.

Test solution. Dissolve 0.120 g of the substance under 
examination in 2.0 ml of m-xylene by heating on a water-bath 
at 40 to 50°, add 2.0 ml of water, mix thoroughly and centrifuge. 
Remove the upper layer and extract it with 2.0 ml of water. 
Discard the upper layer and combine the aqueous layers. Add 
1.0 ml ofthe internal standard solution. Centrifuge and discard 
any remaining m-xylene.

Reference solution (a). Dilute 3.0 g of ethanol to 100 ml with 
water.

Reference solution (b). Dilute 1.0 g offormamide to 100.0 ml 
with water.

Reference solution (c). Dilute 5.0 ml of reference solution (a) 
and 5 ml of reference solution (b) to 50.0 ml with water. Transfer 
2.0 ml of the solution to a centrifuge tube, add 2 ml of 
m-xylene, mix thoroughly and centrifuge. Remove the upper 
layer and extract it with 2.0 ml of water. Discard the upper 
layer and combine the aqueous layers. Add 1.0 ml ofthe internal 
standard solution. Centrifuge and discard any remaining m- 
xylene.

Reference solution (d). Dilute 10.0 ml of reference solution (a) 
and 10.0 ml of reference solution (b) to 50.0 ml with water. 
Transfer 2.0 ml of the solution to a centrifuge tube, add 2 ml of 
m-xylene, mix thoroughly and centrifuge. Remove the upper 
layer and extract it with 2.0 ml of water. Discard the upper 
layer and combine the aqueous layers. Add 1.0 ml ofthe internal 
standard solution. Centrifuge and discard any remaining m- 
xylene.

Chromatographic system
- a capillary column 30 m x 0.53 mm, packed with fused 

silica with macrogol 20,000 with film thickness 1 pm,
- temperature

column time temperature
(min) (°)

0-2 50-»80
2-8 80->240

- injection port 220° and detector at 280°,
- flame ionization detector,

■ flow rate: 7.5 ml per minute using nitrogen as the carrier 
gas.
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Inject 1 fil of reference solution (c), (d) and the test solution.

Calculate the content of ethanol and formamide.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method C (20 ppm). . .

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.5 g. -

Assay. Determine by liquid chromatography(2.4.14), as 
described under Related substances.

Inject reference solution (a) and the test solution.

Calculate the contents of ivermectin (H2B!a + H2Blb) and the 
ratio H2Bla/(H2Bla +H2B!b).

Storage. Store protected from moisture.

Ivermectin Injection
Ivermectin Injection is a sterile solution of Ivermectin in a 
suitable non-aqueous vehicle.

Ivermectin contains not less than 95.0 per cent and not more 
than 105.0 per cent of the stated amount of sum of H2Bja 
(C48H74O14) and H2Bb(C47H-2O|.<).

The ratio of H2Bla/(H2BIa+H2Blb) is not less than 90.0 per cent

Usual strength. 10 mg per ml.

Identification
Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254.

Mobile phase. A mixture of 1 volume of ammonia, 9 volumes 
of methanol and 90 volumes of dichloromethane.

Test solution. Dissolve a volume of the inj ectiori in methanol 
to obtain a solution containing 0.05 per cent w/v of Ivermectin:

Reference solution. A 0.05 per cent w/v solution of ivermectin 
IPRS in methanol.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm and 365 nm. The principal spot in the chromatogram 
obtained with the test solution corresponds to. that in the 
chromatogram obtained with the. reference solution.

B. In the Assay, the two principal.peaks in the chromatogram 
obtained with the test solution corresponds to the principal 
peaks in the chromatogram obtained with reference solution.

Tests
Appearance of solution.The injection is clear (2.4.1) and not 
more intensely coloured than reference solution YS4.(2.4.1).

Related substances. Determine by liquid chromatography 
(2,4.14). 7

Test solution. Dissolve a volume of injection in methanol to 
obtain a solution containing 0.04 per cent w/v of Ivermectin 

Reference solution(a).A. 0.04 per cent w/v solution of 
ivermectin IPRS in methanol.

Reference solution (b). A 0.0004 per cent w/v solution of 
ivermectin IPRS in methanol,

Reference solution (c). A 0.00002 per cent w/v solution of 
ivermectin IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 39 volumes of water, 

55 volumes of methanol and 106 volumes of acetonitrile,
- flow rate: 1.5 mlperminute, :
- spectrophotometer set at 245 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless in the 
chromatogram obtained with reference solution (a), the 
resolution between the component H2Bib (first peak) and 
component H2BIa(second peak) is not less than 3.0.

Inject reference solution (b), (c) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak with a relative retention of 1.3 to 1.5 with reference to the 
principal peak is not more than 2.7 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (2.7 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (1.0 per cent) and the sum 
of areas of all the secondary peaks is not more than 6 times the 
area of the principal peak in the. .chromatogram obtained with 
reference solution (b) (6.0 per cent). Ignore any peak with an 
area less than the area ofthe principal peak in the chromatogram 
obtained with reference solution (c) (0.05 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.016 Endotoxin 
Unit per pg of ivermectin.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.,14).
Test solution. .Dissolve a volume of the injection in methanol 
to obtain a solution containing 0.04 per cent w/v oflvennectin. 

Reference solution. A 0.04 per cent w/v solution of ivermectin 
IPRS in methanol.
Use chromatographic conditions as described under Related 

substances, .

Inject the reference solution and the test solution.
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Calculate the content of ivermectin (H2Bia:+: H2Blb) in the 
injection and the ratio H2Bia7 (H2B(aTH2B!b).

Ivermectin Tablets
Ivermectin Tablets contain not less than 90.0 per cent and not 
more than 110,0 per cent of the stated amount df ivermectin 
calculated as sum of ivermectin components.H2Bla (C48H74O|4) 
and H2B|b (C47H720i4). This may contain suitable antioxidants.

Usual strengths. 3 mg; 6 mg; 12 mg. : r

Identification

In the Assay, the retention times of the H2Eila and H2Bib peaks 
in the chromatogram obtained with the test solution 
correspond to the peaks in the chromatogram obtained with 
reference solution (a).

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle), -
Medium. 900 ml of a buffer solution prepared by dissolving 
5 g of'sodium dodecyl sulphate in 900 ml of water, add 10 ml df 
1Mmonobasic sodium phosphate monohydrate, adjusted to 
pH 7.0 with sodium hydroxide solution, and dilute to 1000 ml 
with water.
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a weighed quantity of ivermectn 
IPRS in minimum amount of methanol and dilute with the 
dissolution medium to obtain a solution of similar concentration 
as that of the test solution.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 53 volumes of acetonitrile, 

35 volumes of methanol and 12 volumes water,
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 245 nm,
- - injectionvolume:100 pl.

The relative retention time with reference to H2Bla for H2B lb is 
about 0.8.

Inject the reference solution. The test is not valid unless the 
resolution between H2Bla and H2Blb peaks is not lessthanl.5, 
die capacity factor for the H2Bla peak is not less than 4.0, 

column efficiency determine from both H2B u and H2B lb peaks 
is nbt less than 1500 theoretical plates, the tailing factor for 
the! H2Bia is hot more than 2.0 and the relative standard 
deviation for replicate injections for the H2Bla is riot more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the combined content of H2Blaand H2Blbin the 
medium.

Q. Not less than 80 percent ofthe stated amount of ivermectin 
calculated as sum of H2B1a (C48H74O14) and H2Blb (C47H720i4) 
in the medium.

Uniformity of content; Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modification.

Test solution. Disperse one tablet in 5 ml of water with the aid 
ofultrasound for 10 minutes. Add .15 ml of methanol, sonicate 
for 5 minutes and mix. Allow the solution cool to room 
temperature and dilute to 2 5.0 riil with methanol.

Reference solution. Dissolve a weighed quantity of ivermectn 
IPRS with methanol to dbtairi a solution of similar concentration 
as that of the test solution.

Inject the reference solution and the test solution.

Calculate the content of ivermectin calculated as sum of 
H2B3a (C48H74O14) and H2B1b (C47H72O34) in the tablets.

Limit of 8a-oxo- H2Bia. Not more than 2 per cent.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modification.

- spectrophotometer set at 280 nm,

Reference solution. A 0.000096 per cent w/v solution of 3- 
tert-Butyl-4-hydroxy anisole (BHA) IPRS in methanol.

The relative retention time with reference to H2B!a for BHA 
and 8a-oxo- H2B,a are about 0.24 and 0.77 respectively.

Inject the reference solution and the test solution.

Calculate the percentage of 8a-oxo-H2Bla as a percentage of 
the label claim of ivermectin in the portion of Tablets by using 
the following formula

P D.s f £

in which r„ and rs is the peak area of 8a-oxo-H2Bla obtained 
from the test solution and peak area of BHA obtained from 
the reference solution, Ws is the weight in mg of BHA IPRS, 
P is the purity of BHA IPRS, expressed as a decimal, and Ds 
is dilution factor of test solution and reference solution, CF is 

2657

https://nhathuocngocanh.com/



IVERMECTIN TABLETS

the correction factor (equal to 0,98) used to convert mg of8a- 
oxo-H2Bla to mg of ivermectin, is the, number of tablets 
taken to prepare the test solution, L is the label claim in mg per 
tablet of ivermectin and 'f is the correction factor (equal 
to 1.0).

Correction factor (CF) =
0.90 (molecular weight of H3Bla) + 0.10 (molecular weight of H2Blb), 

molecular weight of 8a ~ oxo - H3Bla

873.10CF=----- :— = 0.98
889.10

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 60 mg of Ivermectin in 25 
ml of water, with the aid of ultrasound for 10 minutes and 
dilute to 250.0 ml with methanol.

Reference solution (a). A 0.025 per cent w/v solution of 
ivermectin IPRS in methanol.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with methanol. Dilute 1,0 ml of the solution to 
5.0 ml with methanol.

IP 2022

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 gm),
- mobile phase: a mixture of 53 volumes of acetonitrile 

35 volumes of methanol and 12 volumes water,
- flowrate: 1.2mlperminute;
- spectrophotometer set at 245 nm,
- injectionvolume:10 pl.

TherelativeretentiontimewithreferencetoH2Blafor H,B k 
about 0.8.

Inject reference solution (a) and (b). The test is not valid unless 
the column efficiency for H2Bla is not less than 1500 theoretical 
plates, the capacity factor for H2Blb is not less than 3.0, the 
tailing factor for H2Bia is not more than 2.0 and relative standard 
de viation for the area response of total ivermectin (H2Bla and 
H2B lb) for replicate inj ections is not more than 2.0 per cent in 
reference solution (a)'and the signal-to-noise ratio ofthe 
principal peak is not less than 10.0 in reference solution (b).

Inject reference solution (a) and the test solution, measure 
sum of the peak areas for content H2Bia and H2Blb.

Calculate the content of ivermectin calculated as sum of H2BU 
(C48H74O14) and H2Bib (C47H22Oi4) in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. . ,
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Kanamycin Sulphate

C|8H36N4O113H2SO4)H2O ' Mol. Wt.’600.6

Kanamycin Sulphate is 6-O-(3-amino-3-deoxy- 
a-D-glucopyranosyl)-4-<9-(6-amino-6-deoxy- 
a-D-glucopyranosyl)-2-deoxy-D-streptamine sulphate 
monohydrate, ah antimicrobial substance produced by the 
growth of certain’ strains of Streptomyces kanamyceticus.

Kanamycin Sulphate has a potency of .not Jess than 750.Units 
per mg, calculated on the driedbasis. ,

Category, Antibacterial.

Description. A white or almost white, crystalline powder.

Identification A

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with a 0.75-mm layer of the following mixture. Mix 
0.3 g of carbomer (Such as Carbopol 934) with 240 ml of water 
and allow to stand, with moderate shaking, for 1 hour; adj listed 
to pH 7.0 by the gradual addition, with continuous shaking, of 
2 M sodium hydroxide and add 30 g of silica gel H. Heat the 
plate at 110° for 1 hour, allow to cool and use immediately.

Mobile phase. A 7.0 per .cent, w/v solution of potassium 
dihydrogen phosphate.

Test,.solution, fs 0,1 per cent w/v solution of the substance 
under examination in water.

Reference solution (a)'. A 0:1 per cent w/v solution of 
kanamycin sulphate IPRS in water.

Reference solution (b). A solution containing 0.1 per cent 
w/v, each of, kanamycin sulphate IPRS, neomycin sulphate 
IPRS and streptomycin sulphate IPRS in water.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 
spray with a mixture of equal volumes of a 0.2 per cent w/v 
solution of 1,3-napthalenediol in ethanol. -(95.per cent) and 

a 45 per cent w/v solution of sulphuric acid and heat at 150° 
for 5 to 10 minutes. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows three clearly separated spots.

B. Dissolve 0.5 g in 10 ml of water and add 10 ml of a 1 per cent 
w/v solution of picric acid. If necessary initiate crystallisation 
by scratching the walls of the container with a glass rod, allow 
to stand and filter. The crystals, after washing with 20 ml of 
water and drying at 105°, melt at about 235°, with decompo­
sition (2.4.21). .

C. Dissolve 50 mg in 2 ml of water, add 1 ml of a 1 per cent 
w/v solution of ninhydrin and heat for a few minutes on a 
water-bath; a violet colour is produced.

D.It gives the reactions of sulphates (2.3.1).

Tests

pH (2.4.24). 6.5 to 8.5, determined in a 1.0 per cent w/v solution.

Specific optical rotation (2,4,22). +112° to +123°, determined 
at 20° in a 1.0 per cent w/v solution.

Kanamycin B. Determine by thin-layer chromatography 
(2.4.17), coating the plate with a 0.75-mm layer ofthe following 
mixture. Mix 0.3 g of carbomer (Such as Carbopol 934) with 
240 ml of water and allow to stand, with moderate shaking, for 
1 hour; adjusted to pH 7.0 by the gradual addition, with 
continuous shaking, of 2 Al'sodium hydroxide and add 30 g 
of silica gel H. Heat the plate at 110° for 1 hour, allow to cool 
and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium 
dihydrogen phosphate.

Test solution. A 0.5 per cent w/v solution of the substance 
under examination in water.

Reference solution. A 0.02 per cent w/v solution of kanamycin 
B sulphate IPRS in water. ' :

Apply to the plate 4 ,pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 
spray with ninhydrin and stannous chloride reagent and 
heat at 110° for 15, minutes. Any spot corresponding to 
kanamycin B in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution.

Sulphates; 15.Oto 17.0percentofSO4,calculated on the dried 
basis and determined by the following method. Dissolve 
0.25 g in 100ml of water and adjusted to pH 11 using strong 
ammonia solution, Add 10.0 ml of 0.1 Mbarium chloride and 
0.5 mg of metalphthalein. Titrate with 0.1 M disodium 
edetate; when the colour of the solution begins to change,
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add 50 ml of ethanol (95 per cent) and continue the titration 
until the blue colour disappears. >

1 ml of 0.1 M barium chloride is equivalent to 0.009606 g of
So4 ■ -

Sulphated ash (2.3.18),Not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 1.5 per cent, determined 
on 1.0 g by drying in. an oven at 60° at a pressure not exceeding 
0.7 kPa for 3 hours.

Assay. Determine by the microbiological assay of antibiotics, 
Method A or B (2.2.10).

Kanamycin Sulphate intended for use in the manufacture of 
parenteral preparations without a further appropriate 
procedure for the removal of bacterial endotoxins complies 
with the following additional requirement:

Bacterial endotoxins (2.2.3). Not more than 0.67 Endotoxin 
Unit per mg of kanamycin.

Kanamycin Sulphate intendedfor use in the manufacture of 
parenteral preparations without a further appropriate 
sterilisation procedure complies with the following 
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from light and moisture. If the 
contents are intended for use in the manufacture of parenteral 
preparations, the container should be sterile and sealed so as 
to exclude micro-organisms.

Labelling. The label states.(1) the number of Units per mg;
:(2) whether or not the material is intended for use , in the 
manufacture of parenteral preparations.

Kanamycin Acid Sulphate
Kanamycin Acid Sulphate is a form of kanamycin sulphate 
prepared by adding Sulphuric Acid to a solution of Kanamycin 
Sulphate and subsequent drying. .

Kanamycin Acid Sulphate has a potency of not less than 
650 Units .per mg, calculated on the dried basis.

Category. Antibacterial.

Description; A white or almost white powder; hygroscopic.

Identification
A. Determine by thin-layer chromatography (2.4.17)' coating 
;the plate with a 0;75-mm layer of the following mixture. Mix 
0.3 g of carbomer(Such as Carb op of934) with 240 ml of water 
and allow to stand; with moderate shaking, for 1 hour; adjusted 

■to pH 7.0 by the gradual addition, with continuous shaking, of 
■ 2 M sodium hydroxide and add 30 g of silica gel H, Heat the 
plate at 110° for 1 hour, allow to cool and use immediately.

IP 2022

Mobile phase. A 7 per cent w/v solution of potassium 
dihydrogen phosphate.

Test solution. A 0.1 per cent w/v solution of the substance 
under examination in water.

Reference solution (a). A OU per cent w/v solution of 
kanamycin sulphate IPRS in water.

Reference solution (b). A solution containing 0.1 per cent 
w/v, each of, kanamycin sulphate IPRS, neomycin sulphate 
IPRS and streptomycin sulphate IPRS in water.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air 
spray with a mixture of equal volumes of a 0.2 per cent w/v 
solution of 1,3-napthalenediol in ethanol (95 per cent) and 
a 45 per cent w/v of solution of sulphuric acid and heat at 
150° for 5 to 10 minutes. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows three clearly separated spots,

B. Dissolve 0.5 g in 10 ml of water and add 10 ml of a 1 per cent 
w/v solution ofpicric acid. If necessary initiate crystallisation 
by scratching the walls of the container with a glass rod, allow 
to stand and filter. The melting point of the crystals, after 
washing with 20 ml of water and drying at 105°, is about 235°, 
with decomposition (2.4,21).

C, Dissolve 50 mg in 2 ml of water, add 1 ml of a 1 per cent 
w/v solution of ninhydrin and heat for a few minutes on a 
water-bath; a violet colour is produced.

D. It gives the reactions of sulphates,(2.3.1).

Tests .
pH(2.4.24). 5.5 to7.5, determined in a 1.0 percent w/v solution.

Specific optical rotation (2.4.22). +1030 to +115 determined 
at 20° in a 1,0 per cent w/v solution.

Kanamycin B. Determine by thin-layer chromatography 
(2.4.17), coating the plate with a 0.75-mm layer ofthe following 
mixture. Mix 0.3 g of carbomer (Such as Carbopol 934) with 
240 ml of water and allow to stands with moderate shaking, for 
1 hour; adjusted to pH 7.0 by the gradual addition, with 
continuous shaking, of 2 Msodium hydroxide and add 30 g 
of silica gel H. Heat the plate at 110° for 1 hour, allow to cool 
and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium 
dihydrogen phosphate.

Test solution. A0.5 .per cent ,w/v, solution of the substance 
under examination in water. ;

Reference solution. A 0.02 per cent w/v solution of kanamycin 
B sulphate IPRS in water.
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Apply to the plate 4 p.1 of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 
spray with ninhydrin and stannous chloride reagent and 
heat at 110° for 15 minutes. Any spot corresponding to 
kanamycin B in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution.

Sulphates. 23.0 to 26.0 per cent of SO4, calculated on the 
dried basis and determined by the following method. Dissolve 
0.25 g in 100 ml of water'and adjusted to pH 11 using strong 
ammonia solution. Add 10.0 ml of 0.1 Mbarium chloride and 
0.5 mg of metalphthalein. Titrate with 0.1 M disodium 
edetate', when the colour of the solution begins to change, 
add 50 ml of ethanol (95 per cent) and continue the titration 
until the blue colour disappears.

1 ml.of 0.1 M barium chloride is equivalent to 0.009606 g of 
SO4.

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4,19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7 kPa for 3 hours.

Assay. Determine by the microbiological assay of antibiotics, 
Method A or B (2.2.10).

Kanamycin Acid Sulphate intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement.

Bacterial endotoxins (2.2.3). Not more than 0.67 Endotoxin 
Unit per mg of kanamycin.

Kanamycin Acid Sulphate intended for use in the 
manufacture of parenteral preparations without a further 
appropriate sterilisation procedure complies with the 
following additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from light and moisture. If the material 
is intended for use in the manufacture of parenteral 
preparations, the container should be sterile and sealed so as 
to exclude micro-organisms.

Labelling. The label states (1) the number of Units per mg; 
(2) whether or not the material is intended for use in the 
manufacture of parenteral preparations.

Kanamycin Injection
Kanamycin Injection is either a sterile solution of Kanamycin 
Sulphate in Water for Injections containing Sulphuric Acid 
and suitable buffering and stabilising agents or, is a sterile 

material consisting of Kanamycin Acid Sulphate with buffering 
agents and other excipients. It is filled in a sealed container.

A. Kanamycin Injection (Solution)

Kanamycin Injection contains Kanamycin Sulphate equivalent 
to not less than 97.0 per cent and not more than 110.0 per cent 
of the stated number of Units of kanamycin.

Usual strengths. The equivalent of250 mg (250,000 Units) of 
kanamycin per ml or per sealed container.

Description. A colourless to pale yellow solution.

Identification
Determine by thin-layer chromatography (2.4.17), coating the 
plate with a 0.75-mm layer of the following mixture. Mix 0.3 g of 
carbomer (Such as Carbopol 934) with 240 ml of water and 
allow to stand, with moderate shaking, for 1 hour; adjusted to 
pH 7.0 by the gradual addition, with continuous shaking, of 2 
M sodium hydroxide and add 30 g of silica gel H: Heat the 
plate at 110° for 1 hour, allow to cool and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium 
dihydrogen phosphate.

Test solution. A suitable volume diluted with water to contain 
800 Units per ml.

Reference solution (a). A 0.1 per cent w/v solution of 
kanamycin sulphate IPRS in water.

Reference solution (b). A solution containing 0.1 per ceiit 
w/v, each of, kanamycin sulphate IPRS, neomycin sulphate 
IPRS and streptomycin sulphate IPRS in water.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 
spray with a mixture of equal volumes of a 0.2 per cent w/v 
solution of 1,3-napthalenediol in ethanol. (95 per cent) and 
a 45 per cent w/v of solution of sulphuric acid and heat at 
150° for 5 to 10 minutes. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows three clearly separated spots.

Tests

pH (2.4.24). 4.0 to 6.0.

Kanamycin B. Determine by thin-layer chromatography 
(2.4.17), coating the plate with a 0.75-mm layer of the following 
mixture. Mix 0.3 g of carbomer (Such as Carbopol 934) with 
240 ml of water and allow to stand, with moderate shaking, for 
1 hour; adjusted to pH 7.0 by the gradual addition, with 
continuous shaking, of 2 Msodium hydroxide and add 130 g 
of silica gel H. Heat the plate at 110° for 1 hour, allow to cool 
and use immediately.
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Mobile phase. A 7.0 per cent w/y solution of potassium, 
dihydrogen phosphate. ■

Test solution. A suitable volume diluted with water to contain 
3750 Units per ml.

Reference solution. AO. 02 per cent w/v solution of kanamycin 
B sulphate IPRS in water.

Apply to the plate 4 pl of each solution. Allow the mobile 
phase to rise 12'cm. Dry the plate in a current of warm air, 
spray with ninhydrin and stannous chloride reagent and heat 
at 110° for 15 minutes. Any spot corresponding lo kanamycin 
B in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with the reference solution.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Bacterial endotoxins (2.23). Not more than 0.67. Endotoxin 
Unit per mg of kanamycin.

Assay. Determine by the microbiological assay of antibiotics, 
MethodAorB (2.2,10).

The upper fiducial limit of error is not less than 97.0 per cent, 
and the lower fiducial limit of error is not more than 110.0 per 
cent of the stated number of Units?

B. Kanamycin Injection (Powder)

The injection is constituted by dissolving the contents of the 
sealed container , in. the requisite amount of sterile Water for 
Injections, immediately before use. ...

The constituted solution 'complies with the requirements for 
Clarity of solution and. Particulate matter stated under 
Parenteral Preparations (Injections). .

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period 
recommended by the manufacturer:

Kanamycin Injection contains not less .than 95.0 per cent and 
not more than' 115.0 per cent of the stated number of Units of 
kanamycin

The contents of the sealed .container comply with the-, 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with the following requirements.

Identification

Determine by thin-layer chromatography (2,4.17), coating the 
plate with a 0.75,-mm layer ofthe following mixture. Mix 0.3 g of 
carbomer (Such as Carbopol 934) with 240, ml of water and 
allow to stand, with moderate shaking, for 1 hour; adjusted to 
pH 7-0 by the gradual addition, with continuous shaking, of 2. 
M sodium hydroxide and add 30 g.of silica. gel.H..Heat the. 
plate at 110° for 1 hour, allow to cool and use immediately. ,

IP 2022

Mobile phase. A 7.0: per cent w/v solution of potassium 
dihydrogen phosphate.. ,

Test solution. A suitable volume diluted with water to contain 
800 Units per ml.

Reference solution (a). A 0.1 per cent w/v solution of 
kanamycin sulphate IPRS in .water.

Reference solution .(b). A solution containing 0.1 per cent 
w/v, each of, kanamycin sulphate IPRS, neomycin sulphate 
IPRS and streptomycin, sulphate IPRS in water.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase tb rise 12 cm. Dry’the plate in a current of warm air 
spray with a mixture of equaT volumes of a 0.2 per cent w/v 
solution ofJ 1,3-napthalenediol in ethanol (95 per cent) and 
a 45 per cent w/v of solution of sulphuric acid and heat at 
150° for 5 to 10 minutes. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram, obtained with reference -solution (a). .The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows three clearly'separated spots,

Tests

pH (2.4.24). 5.5 to 7.5, determined in a 1.0 per cent w/v solution.

Kanamycin B. Determine by thin-layer chromatography 
(2.4.17), coating the plate with a 0.75-mm layer of the following 
mixture. Mix 0.3 g of carbomer (Such as Carbopol 934) with 
240 ml of water and allow to stand, with moderate shaking, for 
1 hour; adjusted to pH 7.0 by the gradual addition, with 
continuous shaking, of 2 M sodium hydroxide and add 30 g 
of silica gel H. Heat the plate at 110° for 1 hour, allow to cool 
and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium 
dihydrogen phosphate. .

Test solution. A suitable volume diluted with water to contain 
3750 Units per ml.,.

Reference solution. A 0.02 per cent w/v solution of kanamycin 
B sulphate IPRS in wafer... .

Apply to the plate 4 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, 
spray with ninhydrin and stannous chloride, reagent and 
heat at 110° for 15 minutes, Any spot corresponding to 
kanamycin B in the chromatogram-obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution.

Bacterial endotoxins (2.2,3). Not more than 0,67 Endotoxin 
Unit per mg of kanamycin.

Assay. Determine, the, weight of the contents of 10 containers. 
Using the mixed content^ ofthe 10. containers determine by 
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the microbiological assay of antibiotics, Method A or Method 
B(2.2.10).

for a container of average content weight, the upper fiducial 
limit of error is not less than 95.0 per cent and the lower fiducial 
limit of error is not more than 115.0 per cent of the stated 
number of Units.

Storage. Store in single dose containers protected from light 
and moisture.

labelling. The label states (1) the strength in terms of the 
number of Units or the equivalent weight of kanamycin in a 
suitable dose-volume or in the sealed container; (2) the volume 
of Water for Injections for constituting the solution (for 
contents of a sealed container).

Heavy Kaolin
Heavy Kaolin is a purified, natural, hydrated aluminium silicate 
of variable composition.

Category. Pharmaceutical aid.

Description. Fine, white or greyish white, soft powder.

Identification
A. To 0.5 g in a metal crucible add 1 g oipotassium nitrate and 
3 g of anhydrous sodium carbonate, heat until the mixture 
has melted and allow, to. cool. To. the residue add 20 ml of 
boiling water, mix, filter and wash the residue with 50 ml of 
water. Jo the residue add 1 ml of hydrochloric acid and 5 ml 
of water and filter. To the filtrate add 1 ml of 10 M sodium 
hydroxide and filter. To the filtrate add 3 ml of ammonium 
chloride solution', a gelatinous, white precipitate is produced.

B. 0.25 g gives the reaction of silicates (2.3.1).

Tests . ... .
Acidity or alkalinity. To 1.0 gadd 20 ml of carbon dioxide­
free water, shake for 2 minutes and filter. To 10 ml of the filtrate, 
add Q.l ml of phenolphthalein solution. The . solution is 
colourless and not more than 0.25 ml of 6.61 M sodium 
hydroxide is required to change the colour of the solution to 
pink. ■' ■ c: r • •••>

Arsenic (2.3.10). Disperse 5.0 g in 50 ml of water and add 10 ml 
of stanndted' Hydrochloric acid. The resulting solution 
complies with the limit test for arsenic (2 p'pm).

Heavy metals (2.3.13). Boil 5.0 g with 7.5 ml of 2 'Mhydrochlbric 
acid and 27.5 ml bf water for 5 minutes, filter, wash the residue 
with water and dilute the combined filtrate and washings to 
50 ml with water (solution A). To 5 ml of solution Aadd 5 ml.of 
water, 10 ml of hydrochloric acid and 25 ml of 4-methylpentan- 
2-one, shake for 2 minutes, allow the layers to separate and 

evaporate the aqueous layer to dryness on a water-bath. 
Dissolve the residue in 1 ml of 5 Macetic acid, dilute to 25 ml 
with water and filter. 12 ml of the resulting solution complies 
with the limit test for heavy metals, Method D (50 ppm). Use 
lead standard solution (1 ppm Pb) to prepare the standard.

Chlorides (2.3.12). Shake 4.0 g with a mixture of 34 ml of 
distilled water and 6 ml of 5 M acetic acid for 1 minute and 
filter. 10 ml ofthe filtrate complies with the limittest for chlorides 
(250 ppm).

Sulphates (2.3.17). 2 ml of the filtrate obtained in the test for 
chlorides diluted to 15 ml complies with the limit test for 
sulphates (750 ppm).

Substances soluble in mineral acids. Not more than 1 per 
cent, determined by the following method^ To 10 ml of solution 
A add 1.5 ml of 1 M sulphuric acid, evaporate to dryness on 
a water-bath, ignite, cool and weigh.

Organic impurities. Heat 0.3 g to redness in a calcination 
tube. The residue is only slightly more coloured than the 
original substance.

Adsorption power. In a ground-glass-stoppered test-tube 
shake 1.0 g with 10 ml of a 0.37 per cent w/v solution of 
methylene blue for 2 minutes and allow to settle. Centrifuge 
and dilute 1 volume ofthe solution to 100 volumes wilh vw/tr. 
The solution is not more intensely coloured than a 0.003 per 
cent w/v solution of methylene blue.

Swelling power. Triturate 2 g with 2 ml of water, the mixture 
does not flow.

Loss on ignition (2.4.20). Not more than 15.0 per cent, 
determined on 1.0 g.

Light Kaolin
Light Kaolin is a native hydrated aluminium silicate, freed 
from most of its impurities by elutriation and dried. It may 
contain a suitable dispersing agent.

Category. Pharmaceutical aid

Description: Light, white powder free from gritty particles; 
unctuous to the touch.

Identification
A. Fuse 1 g with 2 g of anhydrous sodium carbonate, warm 
the residue with 10 ml of water, filter, wash the filter with 5 ml 
of water and reserve the residue. To the combined filtrate and 
washings add 3 ml of hydrochloric acid', a gelatinous 
precipitate is produced.

B. Dissolve the residue reserved in test A in 10 ml of 
2 M hydrochloric acid', Abe solution gives reaction (B) of 
aluminium salts (2.3.1). .
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C. Triturate 2 g with 2 ml of water, the resulting mixture flows. 

Coarse particles. Transfer 5 g to a stoppered cylinder (16 cm 
x 35 mm), add 60 ml of a 1 per cent w/v solution of sodium 
pyrophosphate, shake thoroughly and allow to stand for 
5 minutes. Using a pipette, withdraw 50 ml from a point about 
5 cm below the surface ofthe liquid. To the remaining liquid 
add 50 ml of water, shake, allow to stand for 5 minutes and 
withdraw 50 ml in the same manner as before. Repeat the 
operation until a total of 400 ml of suspension has been 
withdrawn under the prescribed conditions. Transfer the 
remainder to an evaporating dish and evaporate to dryness 
on a water-bath. The residue, after drying at 105°, weighs not 
more than 25 mg.

Fine particles. Disperse 5 g in 250 ml. of water by shaking 
vigorously for 2 minutes in a stoppered flask, pour immediately 
into a glass cylinder, 5 cm in diameter, and transfer 20 ml tp a 
glass dish using a pipette. Evaporate to dryness and dry to 
constant weight at 105°. Allow the remainder of the suspension 
to stand for 4 hours at 20° and withdraw a second 20-ml portion 
using a pipette with its tip exactly 5 cm below the surface and 
without disturbing the sediment. Transfer the second portion 
to a glass dish, evaporate to dryness and dry to constant 
weight at 105°. The weight of the residue from the second 
portion is not less than 70 per cent of the weight ofthe residue 
from the first portion.

Tests
Arsenic (2.3.10). Disperse 5 g in 50 ml of water and add 10 ml 
of stannated hydrochloric acid', the resulting solution 
complies with the limit test for arsenic (2 ppm).

Heavy metals (2.3.13). Heat 6.0 g for 15 minutes under a reflux 
condenser on a water-bath with a mixture of 70 ml of water 
and 10 ml of hydrochloric acid and filter. To 40 ml of the 
filtrate add 0.5 ml of nitric acid and evaporate to a low bulk; 
Add 20 ml of water, 2 g of ammonium chloride and 2 g of 
ammonium thiocyanate and extract with two quantities, each 
of 10 ml, of a mixture of equal volumes of amyl alcohol and 
ether. To the aqueous layer add 2 g of citric acid and sufficient 
water to produce 60 ml. 12 ml ofthe solution complies with the 
limit test for heavy metals, Method D (20 ppm), using 10 ml of 
lead standard solution (1 ppm pb).

Chlorides (2.3.12). Boil 1.5 g with 40 ml of water and 20 ml of 
2 M nitric acid under a reflux condenser for 5 minutes, cool 
and filter. 30 ml of the filtrate complies with the limit test for 
chlorides (330 ppm).

Soluble matter. Boil 2 g with 100 ml of 0.2 M hydrochloric 
acid under a reflux condenser for 5 minutes, cool, filter and 
evaporate 50 ml to dryness. The residue, after ignition at about 
600° for 30 minutes, weighs not more than 10 mg.

Loss on drying (2.4,19). Notmore than 1.5 per cent, determined 
on 1 g by drying in an oven at 105°. c;

IP 2022

Loss on ignition (2,4.20), Not more than 15.0 per cent 
determined on 1 g by igniting at 600°. ’

Storage. Store protected from moisture.

Ketamine Hydrochloride

Ck 
0 rd

, HCI
Q J^nhch3

C13H16CINO,HC1 Mol. Wt. 274.2

Ketamine Hydrochloride is (/?5)-2-(2-chlorophenyl)- 
2-methylaminocyclohexanone hydrochloride.

Ketamine Hydrochloride contains not less than 98.5 per cent 
and not more than 101.0 per cent of C j3H16C1NO,HC1.

Category, General anaesthetic.

Description. A white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4,6), 
Compare the spectrum with that obtained with ketamine 
hydrochloride IPRS or with the reference spectrum of ketamine 
hydrochloride.

B. A10 per cent w/v solution gives the reactions of chlorides 
(2.3.1). '

C. Melting range (2:4.21). 258° to 261 °.

Tests

Appearance of solution. A20.0 per cent w/v solution is clear 
(2.4.1), and colourless.(2.4.1).

pH (2.4.24). 3.5 to4.1, determined in a 10.0 per centw/v solution.

Optical rotation (2.4,22). - 0.2° to + 0.2°, determined in 2,0 per 
cent w/v solution in water..

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution.. Dissolve 50. mg of. the substance under 
examination in 50 ml ofthe mobile phase.
Reference solution. Dilute 1.0 ml ofthe test solution to 10.0 ml 
with the mobile phase. Dilute 1 ,Q ml of the solution to ,20.0 ml 
with the mobilephase. ■ :

Chromatographic system
- a stainless steel column 12,5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
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- mobile phase: dissolve 0.95 g of sodium hexane­
sulphonate in 1000 ml of a mixture of 25 volumes of 
acetonitrile and 75 volumes of water, add 4 ml of acetic 
acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution. Run the 
chromatogram 10 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution the sum 
of areas of all the secondary peaks is not more than the area of 
the principal peak in the chromatogram obtained with the 
reference solution (0.5 per cent). Ignore any peak with an area 
less than 0.2 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.1 per 
cent).

Heavy metals (2.3.13). 1,0 g complies with limit test for heavy 
metals, MethodA(20 ppm).

Sulphated ash '(2.3.18). Not more than 0.1 percent.

Assay. Weigh 0.5 g and dissolve in 1 ml of anhydrous  formic 
acid. Add 50 ml of anhydrous glacial acetic acid and 10 ml of 
mercuric acetate solution. Titrate with 0.1 Mperchloric acid, 
using crystal violet solution as indicator. Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02742 g of 
C13H16CINO,HC1.

Storage. Store protected from moisture.

Ketamine Injection
Ketamine Hydrochloride Inj ection

Ketamine Injection is a sterile solution of Ketamine 
Hydrochloride in Water for Injections.

Ketamine Injection contains not less than 95.0 per cent.and 
not more than 105.0 per cent of the stated amount of ketamine, 
C13H36ONO.

Usual strengths. The equivalent of 10 mg per ml; 50 mg per 
ml; 100 mg per ml (11.54 mg of ketamine hydrochloride is 
approximately equivalent to 10 mg of ketamine).

Identification

A. Dilute a suitable volume with 0.1 M hydrochloric acid to 
produce a solution containing 0.03 per cent w/v of ketamine. 
When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 269 nm 
and 276 nm. •<••••

B. Dilute a suitable volume with a mixture of 49 volumes of 
methanol and 1 volume of 1 Msodium hydroxide to produce 
a solution containing 0.07 per cent w/v of ketamine. When 
examined in the range 230 nm to 360 nm (2.4.7), the resulting 
solution shows an absorption maximum at about 301 nm.

Tests

pH (2.4.24). 3.0 to 5.5.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions immediately before use.

Test solution. Dilute a quantity of injection containing about 
0.12 g ofKetamine in 100.0 ml of the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 2.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) ( Such 
as Lichrosorb RP18),

- mobile phase: a solution prepared by dissolving.0.95 g 
of sodium hexanesulphonate inlOOOmlofa mixture of 
25 volumes of acetonitrile and 75 volumes of water 
and add 4 ml of 6 M acetic acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 20 pl.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 10 times the retention time of the principal peak. 
The retention time is about 3 to 4.5 minutes for ketamine. In 
the chromatogram obtained with the test solution the area of 
any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent), and the area of not more than one such peak 
is more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) 0.25 per cent). Ignore any 
peak with an area less than 0:4 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.40 Endotoxin 
Unit per mg of ketamine hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To a volume of injection containing 0.5 g of ketamine 
add sufficient water to produce 200.0 ml and mix. To 20.0 ml of 
the resulting solution add 3 ml of 0.1 M sodium hydroxide 
and extract with three quantities, each of 15 ml, of chloroform.
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Combine the chloroform extracts and shake successively with 
three quantities, each of 30 ml, of 0.05 M sulphuric acid. 
Dilute the combined acid extracts to 200.0 ml with 0.05 M 
sulphuric, acid (saturated with chloroform), and measure the 
absorbance of the resulting solution at the maximum at about 
269 nm (2.4.7).

Calculate the content of C13Hi6ClNO from the absorbance 
obtained from a solution of known concentration of ketamine 
hydrochloride IPRS in the. same medium.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of ketamine in a suitable dose-volume.

Ketoconazole

V

y—n N-a —o T ]
H3CX 7 H Cl

C26H28C12N4O4 ... MoLWt,531.4

Ketoconazole is c/.y- i-acctyl-4-[[(2ZdS’,4AS)-2-(2,4-dichloro- 
phenyl)-2-(177-imidazol-l -ylmethyl)-1,3-dioxolan- 
4-yl]methoxyl] phenylpiperazine.

Ketoconazole contains not less than 98.0 per cent and not 
more than 102.0 per cent of C2(,H2«Ci.iN4O^, calculated on the 
dried basis. i ;

Category. Antifungal.

Description. A white to off-white, crystalline powder.:

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with, that obtained with ketoconazole 
IPRS or with the reference spectrum of ketoconazole.

B. Meltingrange (2.4.21). 148°to 152°.

Tests
Specific optical rotation (2.4,22). —1.0° to+l,0°, determinedin 
a 4.0 per cent w/v solution in methanol.....

Related substances. Determine by liquid chromatography
(2.4.14).. - "X-

Test solution. Dissolve 0.1 g of the substance under 
examination in 10.0 nil of methanol. ; - Xx 

IP 2022

Reference solution (a). Dissolve 2.5 mg, each of, ketoconazole 
IPRS and loperamide hydrochloride IPRS in 50 ml of methanol

Reference solution (b). Dilute 5.0 ml of the test solution to 
100.0 ml with methanol. Dilute 1.0 ml ofthe solution to 10.0 ml 
with methanol.

Chromatographic system
- stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: A. a mixture of 5 volumes of acetonitrile 

and 95 volumes of 0.34 per cent w/y solution of 
tetrabutylammbnium hydrogen sulphate,

B. amixture of 50^volumes of acetonitrile 
and 50 volumes of 0.34 percent w/v solution of 
tetrabutylammonium hydrogen sulphate,

- a gradient programme using the conditions given below
- flow rate: 2 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(min.) (per cent v/v) (per cent v/v)

0 100. 0
10 0 ; 100
15 0 100
16 100 0
20 . 100 .. . - . 0 .■

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to ketoconazole and 
loperamide is not less than 15.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the sum ofthe 
areas of all the secondary peaks is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent); ignore any peak with an area, less 
than 0.1 times that of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent):

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.
Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
oh 1.0 g by drying iii an oven'at 8 0° afa, pressure not exceeding 
2.7 kPa for 4 hours. . X
Assay. Weigh 0.2 g, dissolve in 40 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.' ■ ■ ■■■ '
1 ml of.0.1 Mperchloric acid is equivalent to 0.02657 g of
■^Mci2N404:;";
Storage. Store protected from light.
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Ketoconazole Tablets
Ketoconazole Tablets contain not less than 90.0 per cent and 
not-more than 110.0 per cent of the stated amount of 
ketoconazole, C26H28CI2N4O4.

Usual strength. 200 mg.

Identification

Determine by thin- layer chromatography (2.4.17), coating the 
plate with silica gel G.

Mobile phase. Amixture of 42 volumes of hexane, 40 volumes 
of ethyl acetate, 15 volumes of methanol, 2 volumes of water 
and 1 volume of glacial acetic acid.

Test solution. Disperse a quantity of powdered tablets 
containing 200 mg of Ketoconazole with 10 ml of chloroform, 
dilute to 20 ml with chloroform and filter.

Reference solution. A 1.0 per cent w/v. solution of 
ketoconazole IPRS in chloroform. ■■■■:■

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and expose to iodine vapour. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0. IM hydrochloric acid,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted if necessary 
with the dissolution medium at 270 nm (2.4.7). Calculate the 
content of C26H28CI2N4O4, in the medium from the absorbances 
obtained from a solution of ketoconazole IPRS.

Q. Not less than 80 per cent of the stated amount of 
CHX/NXh

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of methanol and 
dichlpromeihqne.

Test solution. Weigh andpbwder 20 tablets. Disperse a quantity 
ofthe powder containing200 mg ofKetoconazole, shake with: 
50.0 ml of the solvent mixture and centrifuge. To 5.0 ml ofthe 
solution, add 5.0 ml of a 0.5 per cent w/v solution Of 
terconazole IPRS (internal standard) in the solvent mixture 
and dilute to 50.0 ml with the solvent mixture.

Reference solution. Dissolve 20 mg of ketoconazole IPRS in 
20 ml ofthe solvent mixture, add 5.0 ml ofthe internal standard 
solution and dilute to 50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 7 volumes of 0.2 per cent 

w/v of di-isopropylamine in methanol and 3 volumes 
of a 0.5 per cent w/v solution of ammonium acetate,

- flow rate: 3 ml per minute,
- spectrophotometer set at 225 nm, 
- injection volume: 20 pl.

Inject the reference solution and the test solution. The relative 
retention times are about 0.6 for ketoconazole and 1.0 for 
terconazole.

Calculate the content of CjeHjsCla^C^m the tablets. .

Ketoprofen

h

COOH

Cj6H14O3- ...... Mol. Wt. 254.3

Ketoprofen is (7fS)-2-(3-benzoylphenyl)propionic acid.

Ketoprofen contains not less than 98.5 per cent and not more 
than 100.5 per cent of Ci6Hi4O3, calculated on the dried basis.

Category. Anti-inflammatory; analgesic.

Description. A white or almost white, crystalline powder.

Identification
Test A may be omitted iftests B and C are carried out. Tests B 
and C may be 'omitted if test A is carried out.

A- Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ketoprofen 
IPRS or with the reference spectrum of ketoprofen.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol (75 percent) shows 
an absorption maximum only at about 258 nm; absorbance at 
about 258 nm, about 0.66.

C. Determine by thin-layer chromatography (2.4.17), coating 
the. plate with silica gel GF254.

Mobile phase.Amixture of 50 volumes of acetone, 49 volumes 
of dichloromethane and 1 volume of glacial acetic acid;

Test solution. Dissolve 0.1 g of the substance under 
examination in 100 ml of acetone.
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Reference solution (a). A 0.1 per cent w/v solution of 
ketoprofen IPRS in acetone.

Reference solution (b). A mixture of equal volumes of 1.0 per 
cent w/v solution of indomethacin IPRS and refererehce 
solution (a) in acetone:

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with reference solution (a). The test is not valid unless 
the chromatogram obtained with reference solution (b) shows 
two clearly separated spots.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14). '

NOTE—Prepare the solutions immediately before use.

Test solution. Dissolve 20 mg of the substance under 
examination in 20.0 ml ofthe mobile phase.

Reference solution. Dilute 1.0 ml ofthe test solution to 50.0 ml 
with the mobile phase. Dilute 1.0 ml ofthe solution to 10.0 ml 
with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 2 volumes of freshly prepared 

phosphate buffer pH 3.5, 43 volumes of acetonitrile 
and 55 volumes of water, .

- flow rate: 1 ml per minute,
- spectrophotometer set at 233 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution. Run the 
chromatogram 7 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(0.2 per cent) and the sum of areas of all the secondary peaks 
is not more than twice the area of the peak due to impurity in 
the chromatogram obtained with the reference solution (0.4 
per-cent). Ignore any peak with an area less than 0.1 times the. 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.02 per cent).

Sulphated ash (2.3.18). Notmore than 0.1 per cent.

Loss on drying (2.4.19). Notmore than0.5 per cent, determined 
on 1.0 g by drying in an oven at 60° at a pressure not exceeding 
0.7kPa. . ■ ,• '• •. - ■

Assay. Weigh 0.5 g, dissolve in 25 ml of ethanol (95 per cent) 
previously neutralised to phenolphthalein solution, add 

25 ml of water Titrate with 0.1 M. sodium hydroxide 
phenolphthalein solution as indicator.

using

1 ml of 0.1 M sodium hydroxide is equivalent to 0.02543 g of 
Cl6H14O3.

Storage. Store protected from moisture.

Ketoprofen Capsules
Ketoprofen Capsules contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
ketoprofen, Cj6H14O3.

Usual strengths. 50 mg; 100 mg.

Identification

A.Shake a quantity ofthe contents ofthe capsules containing 
0.5 g of Ketoprofen with 50 ml of chloroform for 5 minutes, 
filter, evaporate to dryness using a rotary evaporator, induce 
crystallisation by prolonged scratching of the inside wall of 
the container with a glass rod and separate the crystals by 
centrifugation or filtration.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ketoprofen 
IPRS or with the reference spectrum of ketoprofen.

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
final solution obtained in the Assay shows an absorption 
maximum only at about 258 nm.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of phosphate buffer prepared by dissolving 
1.46 g ofpotassium dihydrogen orthophosphate and 20.06 g 
of disodium hydrogen orthophosphate in 1000 ml of water, 
adjusted to-pH 7.5 with orthophosphoric acid,

Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable'volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably diluted if necessary 
with the dissolution medium to prepare a solution containing 
about 0.001 - per cent w/v of ketoprofen at 260 nm (2.4.7). 
Calculate the content of Ci6H14O3, in the medium from the 
absorbances obtained from a solution of ketoprofen IPRS ■

Q. Not less than 80 per cent of the stated amount of CisHmOj- 

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE-—Prepare the solutions immediately before use.
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Solvent mixture. 40 volumes of acetonitrile and 60 volumes

Test, solution. Shake a quantity of the contents of capsules 
containing about 100 mg of Ketoprofen in 100 ml with the 
solvent mixture.

Reference solution. Dilute 1.0 ml ofthe test, solution to 50.0 ml 
with the solvent mixture. Dilute 1.0 ml of the solution to 
10.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 2 volumes of freshly prepared 

phosphate buffer pH 3.5, 43 volumes of acetonitrile 
and 55 volumes of water,

- flowrate: 1 mlperminute,
- spectrophotometer set at 233 nm,' ■
- injection'volume: 20 pl.

Inject the reference solution and the test solution. The area of 
any secondary peak is not more than the area of the principal, 
peak in the chromatogram obtained with the reference solution 
(0.2 per cent) and the sum of the areas of all the secondary 
peaks is not more than 2.5 times the area ofthe principal peak 
in the chromatogram obtained with the reference solution (0.5 
per cent). Ignore any peak with an area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.02 per cent). . ;

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 25 mg of Ketoprofen, shake for 10 minutes 
with 150 ml of methanol (75 per cent), mix and dilute to 
250.0 ml with methanol (75per cent). Allow to stand, dilute 
10.Q ml ofthe supernatant liquid to 100.0 ml with methanol 
(7.5 per cent) and measure the absorbance ofthe resulting 
solution at the maximum at about 258 nm (2.4.7).

Calculate the content of C16H14O3 taking 662 as the specific 
absorbance at 258 nm.

Storage. Store protected from moisture.

Ketorolac Tromethamine
Ketorolac Trometamol

CiSH13NO3,C4H11NO3 Mol. Wt. 376.4 

Ketorolac Tromethamine is salt of (2?5)-5-benzoyl-2,3-dihydro- 
1 77-pyrrolizine-l -carboxylate with 2-amino-2-(hydroxymethyl) 
propane-1,3-diol,

Ketorolac Tromethamine contains not less than 98.5 per cent 
and not more than 101.5 per cent of Ci5H13NO3,C4H11N035 
calculated on the dried basis.

Category. Non-steroidal Anti-inflammatory.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ketorolac 
tromethamine IPRS or with the reference spectrum of ketorolac 
tromethamine.

B. Determine by thin layer chromatography (2.4.17),coating 
the plate with silica gel G.

Mobile phase. A mixture of 95 volumes of dichloromethane, 
5 volumes of acetone and 2 volumes of glacial acetic acid.

Test solution. A 0.5 per cent w/v solution of the substance 
under examination in a mixture of 2 volumes of 
dichloromethane and 1 volume of methanol.

Reference solution. A 0.5 per cent w/v solution of ketorolac 
tromethamine IPRS in the same solvent.

Apply to the plate 40 pl of each solution. After development, 
dry the plate in air, spray with a freshly prepared alcoholic 
solution containing 30 mg of ninhydrin per ml, dry at 150° for 
2 to 5 minutes and examine. The yellow spots with pink to 
purple borders obtained with the test solution corresponds to 
the spots obtained with the reference solution.

Tests

Appearance of solution. A 3.0 per cent w/v solution in carbon 
dioxide-free water (solution A) is clear (2.4.1.).

pH (2.4.24). 5.7 to 6.7 determined on a solution prepared by 
diluting 5 ml of solution A to 15 ml with carbon dioxide-free 
water.

Light absorption (2.4.7). Absorbance of solution Aat 430 nm, 
not more than 0.10.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Protect the solutions from light.

Solvent mixture. 30 volumes of tetrahydrofuran and 70 
volumes of water.

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.
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Reference solution (a). A 0.04 per cent w/v solution of 
ketorolac tromethamine IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture. Dilute 1.0 ml to 10.0 ml 
with the solvent mixture

Reference solution (c). Place in a 250-ml separating funnel,' 
100 ml of water, 100 ml of dichloromethane, 3 0 mg of ketorolac 
tromethamine IPRS and 1 ml of IM hydrochloric acid.. Insert 
the stopper, shake, and allow the layers to separate. Transfer 
the lower dichloromethane layer to a stoppered borosilicate 
glass flask. Insert the stopper and expose to daylight for 10- 
15 minutes. Evaporate 1.0 ml of the solution to dryness in a 
current of air, or in a stream of nitrogen. Dissolve the residue 
in 1.0 ml of the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (-5 pm),
- column temperature. 40°,.
- mobile phase.: a mixture of 30 volumes of 

tetrahydrofuran and 70 volumes of buffer solution 
prepared by dissolving 5.75 g of ammonium dihydrogeh 
phosphate in 900 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid and diluting to 1000 ml with water, 

- flowrate: 1.5mlperminute,
- spectrophotometer set at 313 nm, .
- injection volume: 10 pl.

'Unknown structure, 
2Unknown structure.

Name Relative 
retention time

Correction. ..r 
factor

Unknown impurity1 • 0.54 ■ 2.2 ■ - .
Unknown impurity2 0.66 0.91

ketorolac 1-hydroxy analog 0.63 0.67

ketorolac 1-keto analog 0.89 0.52

ketorolac 1.0 —

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to ketorolac 1-keto analog 
and ketorolac is not less than 1.5.

Inject reference solution (b) and the test solution. Run the. 
chromatogram three times the retention time of the principal 
peak in the chromatogram obtained with the test solution the 
area of peak obtained with ketorolac 1-keto analog and 
ketorolac 1-hydroxy analog is not more than the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent), the area of any other secondary' 
peak is not more than 5 times the area ofthe principal peak in 
the chromatogram obtained with .reference solution, (b) (0,5. 
per cent) and the sum of the areas of all the secondary peaks 
is not more than 10 times the area of the principal peak in the: 

chromatogram obtained with reference solution (b) (l.g per 
cent).

Heavy metals (2.3.13)M.O g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2:4.19). Not more thari 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 60° for 3 hours.

Assay. Determine by liquid chromatography as described 
under Related substances.

Inject reference solution (c) and (a). The,test is not valid 
unless the resolution, between ketorolac 1-keto analog and 
ketorolac, is not less than 1.5 in the. chromatogram, obtained 
with reference solution (c), the column efficiency is not less 
than 5000 theoretical plates and the relative standard deviation 
for replicate injections is not more than 1,5 per cent in the 
chromatogram obtained with reference solution (a).

Inject reference solution (a) and.the test solution.

Calculate the content of Ci5H13NO3,C4H! iNC)3.

Ketorolac Tromethamine Injection
Ketorolac Trometainol Injection

Ketorolac Tromethamine Injection contains not less than 90.0 
per cent and not more than 110.0 per cent ofthe stated amount 
of ketorolac tromethamine C;5 H13NO3,C4H1 ]NO3.

Usual strengths. 15 mg per ml; 30 mg per ml. ,

Identification

Prepare a mixture of equal volumes of the test solution and 
reference solution (b) and chromatograph the mixture as 
directed in the Assay. The chromatogram thus obtained 
exhibits two main, peaks corresponding to ketorolac and 
naproxen.

Tests
pH (2.4.24). 6.9to 7.9.
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).
Bacterial endotoxins (2.2.3). Not more than 5.8 Endotoxin units 
per mg of ketorolac tromethamine.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of methanol and water.

NOTE — Protect the solutions from light.
Test solution. Dilute a measured volume containing 12 mg of 
Ketorolac Tromethamine to 50.0 ml with methanol. To 5.0 ml 
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ofthe solution add 5.0 ml of reference solution (b) and dilute 
to 50.0 ml with the solvent mixture.

Reference solution (a). A 0.024 per cent w/v solution of 
ketorolac tromethamine IPRS in methanol. ;To 5 .0 ml of the 
solution, add 5.0 ml of reference solution (b) and dilute to 
50.0 ml with the solvent mixture.

Reference solution (b). A 0.03 per cent w/v solution of 
naproxen IPRS in methanol.

Chromatographic system
'' • - a stainless steel column 25 cm x 4.6 mm, packed with 

; octadecylsilane bonded to porous silica (5 pm), 
- mobile phase : a mixture of 55 volumes of methanol, 44 

volumes of water and 1 volume of glacial acetic acid, 
- flow rate: 1.2 ml per minute,

: - spectrophotometer set at 254 nm,
■- injection volume: 100 pl.

The relative retention times are about 0.7 for ketorolac and 1.0 
for naproxen.

Inject reference solution (a). The resolution between the peaks 
due to ketorolac and naproxen is not less than 5.4, the column 
efficiency determined from the ketorolac peak is not less than 
2700 theoretical plates, the tailing factor is not more than 1.5 
and the relative standard deviation for replicate injections is 
not more than 1.5 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of Ci5Hi3NO3,C4 HBNO3 in the injection.

Storage. Store protected from light, at a temperature not 
exceeding 30°.

Ketorolac Tromethamine Tablets
Ketorolac Trometamol Tablets

Ketorolac Tromethamine Tablets contain not less than 90.0 
per cent and not more than 110.0 per cent of the stated amount 
of ketorolac tromethamine Ci5Hi3NO3,C4Hi iNO3.
Usual strength. 10 mg.

Identification
Prepare a mixture of equal volumes of the test solution and 
reference solution (a) and determine by liquid chromatography 
(2.4.14) as described under Assay, using the mixture. The 
chromatogram obtained exhibits two main peaks corresponding 
foketorolac and naproxen.

Tests ■ •
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),

Medium. 600 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance (2,4.7) of the filtrate, suitably diluted with the 
medium if necessary, at the maximum at about 322 nm.

Calculate the content of C15H13NO3,C4Hi iNO3 in the medium 
from the absorbance obtained from a solution of known 
concentration of ketorolac tromethamine IPRS in the same 
medium.

Q. Not less than 75 per cent of the stated amount of 
Cl5Hi3NO3,C4HI1NO3.
Uniformity of content. Complies with the test stated under 
Tablets.

Powder 1 tablet and transfer to volumetric flask that will provide 
a final concentration of about 0.1 mg of ketorolac tromethamine 
per ml. Add a quantity of water equivalent to about 10 per 
cent of the volume1 of the flask and mix with the aid of 
ultrasound. Add a quantity bf methanol equivalent to about 
40 per cent of the .volume of the flask and mix with the aid of 
ultrasound for about 10 minutes to dissolve the ketorolac 
tromethamine. Cool, dilute to volume with methanol, mix and 
centrifuge. Dilute 5.0 ml of the clear supernatant to 50.0 ml 
with methanol and mix. Measure the absorbance of the 
resulting solution at the maximum at about 322 nm using 
methanol as blank. Calculate the content of 
C15H13NO3,C4H11NO3 from the absorbance obtained from a 
solution of known concentration of ketorolac tromethamine 
IPRS.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of methanol and water. 

NOTE— Protect the solutions from light.

Test solution. Weigh and powder 20 tablets. Weigh a quantity 
of the powder containing about 20 mg of Ketorolac 
Tromethamine, add 10 ml of water and shake well. Add 40 ml 
of methanol and mix with tire, aid of ultrasound for about 
10 minutes to dissolve the ketorolac tromethamine. Cool, dilute 
to 100.0 ml with methanol and mix. Centrifuge 5.0 ml ofthe 
clear' supernatant liquid add 5.0 ml of reference solution (b), 
add sufficient solvent mixture to produce 50.0 ml and mix.

Reference solution (a). A 0.024 per cent w/v solution of 
ketorolac tromethamine IPRS in methanol. To 5.0 ml of the 
solution, add 5.0 ml of reference solution (b) and dilute to 
50.0 ml with the solvent mixture.

Reference solution (b). A 0.03 per cent w/v solution of 
naproxen IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
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- mobile phase : a mixture of 55 volumes of methanol, 
44 volumes of water and 1 volume of glacial acetic 
acid,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 100 pl.

The relative retention times are about 0.7 for ketorolac and.l .0 
for naproxen.

Inject reference solution (a). The resolution between the peaks 
due to ketorolac and naproxen is not less than 5.4, the column 
efficiency determined from the ketorolac peak is not less than 
2700 theoretical plates, the tailing factor is not more than 1.5 
and the relative standard deviation for replicate injections is 
not more than 1.5 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of CrJlnNO3.C4HrN()4 in the tablets'

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°..

Ketotifen Fumarate
Ketotifen Hydrogen Fumarate

C19H19NOS,C4H4O4 Mol. Wt. 425.5

Ketotifen Fumarate is 4,9-dihydro-4-(l-methylpiperidin-4- 
ylidene)-10Zf-benzo[4,5]cyclohepta[ 1,2-Z»]thiophen-10-one 
hydrogen fumarate. ' '

Ketotifen Fumarate contains not less than 98.0 per cent and 
not more than 101.0 per cent of Cj9H 1;1NOS,C4H4()4, calculated 
on the dried basis.

Category. Antihistaminic.

Description. Awhite to brownish-yellow crystalline powder.

Identification

A Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with ketotifen 
hydrogen fumarate IPRS or with the reference spectrum of 
ketotifen hydrogen fumarate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. Amixture of 3 volumes of water, 7 volumes of 
anhydrous  formic acid and 90 volumes of di-isopropyl ether

Test solution. Dissolve 40 mg of the substance under 
examination in 10.0 ml of methanol.

Reference solution. A 0.11 per cent.w/v solution offrmaric 
acid IPRS in methanol.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 17 cm. Dry the plate in warm air and examine 
under ultraviolet light at 254 nm. Spray lightly with a 
0.5 per cent w/v solution of potassium permanganate in 
1.4 per cent v/v solution of sulphuric acid. In the 
chromatogram obtained with the test solution, the spot due to 
fumaric acid corresponds to the principal spot in the 
chromatogram obtained with the reference solution.

Tests

Appearance of solution. A 2.0 per cent w/v solution in 
methanol is clear (2.4.1) and not more intensely coloured than 
reference solution YS4, BYS4 or BS4 (2.4.1) .

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE— Protect the solutions from light.

Solvent mixture. Equal volumes of methanol and water.

Test solution. Dissolve 30 mg of the substance under 
examination in 100.0 ml of a mixture of the solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
to lO.Omlwiththesolventmixture.

Reference solution (b). Dissolve 3.0 mg of 4-(l- 
methylpiperidin-4-ylidene)-4H-benzo[4,5] cyclohepta[ 1,2- 
b]thiophen-9,10-dione IPRS (ketotifen impurity A IPRS) in 
10 ml oimethanol and dilute to 20.0 ml with water.

Reference solution (c). To 1.5 ml of reference solution (b), add 
1.0 ml of the test solution and dilute to 10 ml with the solvent 
mixture.

Reference solution (d). Dilute 0.5 ml of reference solution (b) 
to 50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column. 15 cm x 4.0 ,mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- column temperature: 40°,
- mobile phase: A. a mixture of 175 pl of triethylamine 

and 500 ml of water,
B. a mixture of 175 pl of triethylamine 

and 500 ml of methanol,
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- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 297 nm,
- injectionvolume:20pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 40 60
12 40 60
20 10 90
25 10 90
26 40 60
31 40 60

Inject reference solution (a), (c), (d) and the test solution. The 
relative retention time of ketotifen impurityAwith reference to 
ketotifen is about 0.86. In the chromatogram obtained with 
reference solution (c), the resolution is not less than 1.5 
between the peaks due to ketotifen and to ketotifen impurity 
A. In the chromatogram obtained with reference solution (d), 
the signal-to-noise ratio is not less than 70 for the principal 
peak.

For the calculation of contents, multiply the area of the 
corresponding peak by the following correction factor: 1.36 
for impurity. In the chromatogram obtained with the test 
solution, the area ofthe peak due to ketotifen impurity Ais not 
more than the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent), the area of 
the peak due to any other impurity is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent) and the sum of the areas of all the 
secondary peaks is not more than 2.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). Ignore any peak with an area 0.25 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at 105° for 4 hours.

Assay. Dissolve 0.35 g in a mixture of 30 ml of anhydrous 
acetic acid and 30 ml of acetic anhydride. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration.

KETOTIFEN FUMARATE TABLETS

1 ml of 0.1 M perchloric acid is equivalent to 0.04255 g of 
C23H23NO5S.

Storage. Store protected from light.

Ketotifen Fumarate Tablets
Ketotifen Fumarate Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
ketotifen, C19H19NOS.

Usual strength. 1 mg.

Identification

When examined in the range 200 nm to 400 nm (2.4.7). In the 
Assay, the solution of substance under examination shows 
absorption maximum at about 297 nm (2.4.7).

Tests

Uniformity of content. Complies with the test stated under 
Tablets, as described under Assay with the following 
modifications.

Test solution. Disperse 1 tablet in 50 ml 0.1 Mhydrochloric 
acid with the aid of ultrasound for 20 minutes and dilute to 
100.0 ml with 0.1 Mhydrochloric acid, filter.

Calculate the content of Ci9H19NOS.

Other tests. Comply with the tests stated under Tablets.

Assay. NOTE — Protect the solution from light.

Weigh and powder 20 tablets. Disperse a quantity of powder 
containing 1 mg of Ketotifen in 70 ml of 0.1 M hydrochloric 
acid with the aid of ultrasound for 20 minutes and dilute to 
100.0 ml with 0.1 Mhydrochloric acid, filter and measure the 
absorbance of the resulting solution at the maximum at about 
297 nm (2.4.7). Calculate the content ofCJ9H19NOS from the 
absorbance obtained by repeating the operation using 
ketotifen fumarate IPRS in place of the substance under 
examination.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of ketotifen.
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Labetalol Hydrochloride

C^HOs, HC1 Mol. Wt. 364.9

Labetalol Hydrochloride is c///-rac-2-hydroxy-5-[l-hydroxy- 
2-(l-methyl-3-phenylpropylamino)ethyl]benzamide  
hydrochloride.

Labetalol Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C। JL.iiYCL. HC1, calculated 
on the dried basis.

Category. Antihypertensive.

Description. A white or almost white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with labetalol 
hydrochloride IPRS or with the reference spectrum of labetalol 
hydrochloride.

B. A 1 per cent w/v solution in carbon dioxide-free water 
(Solution A) gives the reactions of chlorides (2.3.1).

Tests .
Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 4.0 to 5.0, for solution A.

Diasterioisomer ratio. Determine by.gas chromatography 
(2.4..13). ; - ' -. y. '

Test solution: Dissolve 5 mg of the substance under 
examination in 1.0 ml of 1.2 per cent w/v solution of 1-butane 
b.oronic acid in anhydrous pyridine and allow to standTor 20 
minutes. . . •

Chromatographic system
- a fused silica column 25 m x 0.53 mm, coated with methyl 

silicone polymer (film thickness 5.0 pm) (Such as 
DB-17),

- temperature: ,
column.290°, ,. ...
inlet port and detector at 350°,

- flame ionization detector,
- flow rate: 20 ml per minute, using nitrogen as the carrier

Inject 2 pl of the test solution. Two peaks due to the two 
diasterioisomers appear in the chromatogram. The test is not 

valid unless the resolution between the two labetalol peaks is 
not less thanl .5 and the relative standard deviation of replicate 
injections for the ratio ofthe area of first peak to the secondary 
peak is not more than 2.0 per cent.

The ratio of the area of secondary peak to the sum of the areas 
ofthe two adjacent peaks is not less than 45 per cent and not 
more than 55 per cent.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in mobile phase A and dilute to 10.0 ml with mobile 
phase A.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A. Further dilute 1.0 ml of the 
solution to 10.0 ml with mobile phase A.

Reference solution (b). Dissolve 5 mg of labetalol impurity A 
IPRS in 5 0 ml of mobile phase B, add 1.0 ml of the test solution 
and dilute to 100.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 15 cm x. 4.6 mm, packed with 

end-capped ethylene-bridged octadecylsilane- bonded 
to porous silica (3.5 pm),

~ column temperature: 40°,
- mobile phase: A. 0.1 per cent v/v solution of ortho­

phosphoric acid' in water,'
B. a mixture of equal volumes of 

acetonitrile and mobile phase A,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injectionvolume:20pl.

Time Mobile phase A ;■ Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0

5 100 0

40 0 ' 100

45 0 '100
45.1 100 0

50 100 - o :
The relative retention time with reference to, labetalol (retention 
time: about 22 minutes) for labetalol impurity A is about 1.1.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to labetalol and labetalol 
impurity A is not less than 4.5-

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
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solution (a) (0.05 per cent) and the sum of the areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent). Ignore any peak with an area less than 0.3 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.03 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° at a pressure not exceeding 
0.7kPa.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications. '

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase A and dilute to 100.0 ml with the 
same solvent. Dilute to 1.0 ml of the solution to 10;0 ml with 
mobile phase A.

Reference solution. A 0.005 per cent w/v solution of labetalol 
hydrochloride IPRS in mobile phase A.

- mobile phase: a mixture of 45 volumes of mobile phase A 
and 55 volumes of mobile phase B. ■

Inject the reference solution.and the test solution......

Calculate the content of Q9H24N2O3; HC1.

Storage. Store protected, from moisture, at temperature not 
exceeding 30°.

Labetalol Injection
Labetalol Hydrochloride injection

Labetalol Injection is a sterile solution of Labetalol 
Hydrochloride in Water for Injections.

Labetalol Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of labetalol 
hydrochloride, Cl9H24N2O3,HCI.

Usual strength. 5 mg per ml.

Description. A colorless or pale yellow solution.

Identification -
A. Mix a volume containing 50 mg of Labetalol Hydrochloride 
with 50 ml of 0.1 M hydrochloric acid arid heat on a water­
bath for,30 minutes. Cool, filter, add 10;ml. of ammonia buffer 
pH .1,0.0 and extract with three 15-ml quantities of 
dichloromethane. /Shake the:combined extracts with, 5-;g of 
anhydrous sodium sulphate, filter and evaporate the filtrate 

IP 2022

to dryness. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with labetalol hydrochloride IPRS, treated in the 
same manner or with the reference spectrum of labetalol.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

pH(2.4.24).3.5to4.5. '

Free carboxylic acid and other related substances. Determine 
by thin-layer chromatography (2.4.17), coating the plate with 
silica gel F254.

Mobile phase. A mixture of 5 volumes of 13.5 M ammonia, 
25 volumes of methanol and 75 volumes of dichloromethane.

Test solution. Dilute a volume of the injection containing 
80 mg of Labetalol Hydrochloride to 50.0 ml with ethanol 
(95 per cent), evaporate to dryness using a rotary evaporator 
and dissolve the residue in 1 ml of methanol.

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with methanol., .

Reference solution (b). A 0.16 per cent w/v solution of 
5-[l-hydrpxy-2~(l-methyl-3-phenylpropylamino)ethyl] 
salicylic acid hydrochloride IPRS in methanol. .

Apply to the plate 20 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air, heat at 105° for 
30 minutes, cool and examine under ultraviolet light at 254 nm. 
The area of any spot corresponding to 5-[l-hydroxy-2- 
(l-methyl-3- phenylpropylamino)ethyl]salicylic acid is not 
more intense that the spot in the chromatogram obtained with 
reference solution (b) (2.0 per cent); die area of any other 
secondary peak is not more intense than the spot in the 
chromatogram, obtained with reference solution (a) 
(0.5 percent).

Bacterial endotoxins (2.2.3). Not more than 1.2 Endotoxin Units 
per mg of labetalol hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the injection containing 50 
mg of Labetalol Hydrochloride to 100.0 ml with the mobile 
phase.

Reference .solution, (a). A 0.05 per :cent w/v solution of 
labetalol hydrochloride IPRS in the mobile phase.

Reference solution (b). A 0.008, per cent w/v solution of 
methylparaben IPRS in reference solution (a).
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Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Spherisorb ODS 1),

- ■ column temperature: 60°,
- - mobile phase: a mixture of 65 volumes of a buffer solution 

prepared by dissolving 13.8 g of monobasic sodium 
phosphate in 1000 ml of water and 35 volumes of 
methanol,

- flow rate: 1.5 ml per minute,
- - spectrophotometer set at 254 nm,
- injection volume: 5 pl.

The relative retention time with reference to labetalol for 
methylparaben is about 0.6.

Inject reference solution (a) and (b). The test is not valid 
unless the resolution between the peaks due to methylparaben 
and labetalol is not less than 2.0 in the chromatogram obtained 
with reference solution (b), the column efficiency in not less 
than 700 theoretical plates, the tailing factor is not more than 
2.0 and the relative standard deviation for replicate injections 
is not more than 1.5 per cent in the chromatogram obtained 
with reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of Q9H24N2O3, HCI in the injection.

Storage. Store protected from light, at temperature not 
exceeding 30°. Do not freeze.

Labetalol Tablets
Labetalol HydrochlorideTablets

Labetalol Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of labetalol 
hydrochloride, C19H24N2O3,HC1.

Usual strengths. 50 mg; 100 mg; 200 mg; 400 mg.

Identification

A. To a quantity of the powdered tablets containing 50 mg of 
Labetalol Hydrochloride add 50 ml of 0.1 Mhydrochloricacid 
and heat on a water-bath for 30 minutes. Cool, filter, add 10 ml 
of ammonia buffer pH 10.0 and extract with three quantities, 
each of 15 ml, of dichloromethane. ■. Shake the combined extracts 
with 5 g of anhydrous sodium sulphate, filter and . evaporate 
the filtrate to dryness.

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with labetalol hydrochloride IPRS treated in the 
same manner or with the reference spectrum of labetalol.

LABETALOL TABLETS

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, dilute suitably if necessary with 
the medium, at the maximum at about 302 nm (2.4.7). Calculate 
the content of C19H24N2O3, HCI in the medium from the 
absorbance obtained from a solution of known concentration 
of labetalol hydrochloride IPRS in dissolution medium.

Q. Not less than 80 per cent of the stated amount of 
C19H24N2O3,HC1.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 75 volumes of dichloromethane, 
25 volumes of methanol and 5 volumes of strong ammonia 
solution.

Test solution. Shake a quantity of the powdered tablets 
containing 0.5 g of Labetalol Hydrochloride with 10 ml of 
methanol, filter and use the filtrate.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol.

Reference solution (b). Dilute reference solution (a) with an 
equal volume of methanol.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in a current of warm air, heat at 105° for 30 minutes, 
cool and examine under ultraviolet light at 254 nm. Any 
secondary spot in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (a) (1.0 per cent) and not 
more than one such spot is more intense than the spot in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.4 g of Labetalol Hydrochloride in 
40 ml of water, shake by mechanical means for 60 minutes and 
dilute to 100.0 ml with water. Dilute 5.0 ml ofthe solution to 
5 0.0 ml with the mobile phase.

Reference solution. A 0.04 per cent w/v solution of labetalol 
hydrochloride IPRS in the mobile phase.
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Chromatographic system =
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Spherisorb ODS1),

- column temperature: 60°,
- mobile phase: a mixture of 65 volumes of a buffer solution 

prepared by dissolving 13.8 g of sodium dihydrogen 
phosphate in 1000 ml of water and 35 voluriies of 
methanol. ■ ■ ' ■

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,

• injection volume: 5 pl.

Inject the reference solution: The test is not valid unless the 
column efficiency is not less than 700 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 1.5 per cent.

Inject the reference solution and the test solution.

Calculate the content of C19H24N2O3,HC1 in the tablets.

Storage. Store'protected from moisture, at temperature, not 
exceeding 30°.

Lacidipine

C261133NO6 :: . Mol.Wt.455.6

Category. Antihypertensive.

Lacidipine is diethyl (L)-4-2-[(/('/7-butoxy carbonyl) 
Vinyl]phenyl-l,4-dihydro-2,6- dimethylpyridine-3,5- 
dicarboxylate.

Lacidipine contains not less than 97.5 per cent and not more 
than 102.0 per cent of C26H33NO6, calculated on the anhydrous 
and propan-2-ol free basis.

Description. A white to pale yellow crystalline powder.

NOTE — Carry out all of the following procedures protected 
from light and prepare solutions, immediately before use.

Identification: : / ;

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lacidipine IPRS 
or with the reference spectrum of lacidipine. ; : :

B. In the Assay, the principal peak in. the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Melting point (2.4.21). It melts at about 178°.

Propan-2-ol. Not more than 0.5 per cent w/w.

Determine by gas chromatography (2.4.13).

Solution A. A 0.002 per cent v/v solution of 1,4-dioxan (internal 
standard) in dimethylacetamide.

Test solution. A 2.0 per cent w/v solution of the substance 
under examination in solution A. ;

Reference solution. A 0.002 per cent w/v solution of propan- 
2-ol in solution A. '' '

Chromatographic system
- a capillary column 60 m x 0.3 2 mm, bonded with a film of 

polymethylsilpxane (5 pm) (Such as CP-Sil 5CB),

- inlet port. 170° and detector.250°,

- temperature:
column time. temperature

(min.)
0-1 60

- '1-18" 60-110
18-20 110-200
20-27. 200

- flow rate: 1.7 ml per minute, using nitrogen as the carrier 
gas.

Inject 1 pl of the reference solution. The test is not valid unless 
the chromatogram shows two clearly separated peaks.

The retention time for propan-2-oI is about 6.2 minutes and 
that for dioxan is about 15 minutes.

Inject 1 pl of the reference solution and the test solution.

Calculate the content of propan-2-pl,

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute 1.0 ml of a 0.1 per cent w/vsolution ofthe 
.substance under examination in ethanol to 5.0 ml with the 
mobilephase.

Reference solution (a). Dilute ,1.0 ml of the test solution to 
500.0 ml with the mobile phase.;

Reference solution (b); Dilute 1.0 ml of 0.1 per cent w/v solution 
Oi lacidipine impurity standard IPRS in ethanol'to 5.0 ml 
with the mobile phase. ’x-x'..

Chromatographic system ' ,'fr ; N :
ixx-1 a stainless steel column 25 cm x 4.6 :mm, packed with 
, r . i cyanosilane bonded to porous silica (5 pm) (Such as

Spherisorb CN), ■ ■
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- mobile phase: a mixture of 3 volumes of ethanol and 97 
volumes of n-hexane,

- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
chromatogram obtained resembles the chromatogram supplied 
with lacidipine impurity standard IPRS.

The retention time of lacidipine peak is about 10 minutes.

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to lacidipine impurity B ((diethyl (£)-4-2-[2- 
(/eff-butoxycarbonyl)vinyl]phehyl-2,6-dimethylpyridine-3,5- 
dicarboxylate) is not more than 0.5 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(a) (0,2 per cent taking into- account the correction factor of 
0.5), the area of any other secondary peak is not more .than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.2 per cent) and the sum of areas 
of all the secondary peaks is not more than 2,5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0,5.per cent). Ignore any peak with a 
relative retention time of 1,5 with respect to the peak due to 
lacidipine impurity B.

Water (2.3.43). Not more than 0.2 per cent, determined on 
0,5g...... .. ....... ■ . .

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute 5 volumes of a 0.1 per dent w/v solution 
ofthe substance under examination in ethanol to 100 volumes, 
with the mobile phase.

Reference solution. Dilute 5 volumes of a 0.1 per cent w/v 
solution -of;lacidipine IPRS in ethanol to 100 volumes with 
the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject the reference solution and the test solution.

Calculate the content of C26H33NO6‘.

Lacidipine Tablets
Lacidipine Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of lacidipine, 
C26H35NO6.

Usual strengths, 2 mg; 4 mg

tyOTE— Carry out all of thefollowing procedures protected, 
from light and prepare solutions immediately before use.

Identification

A. Disperse a quantity of whole tablets containing 4 mg of 
Lacidipine with 50 ml of ethanol with the aid of ultrasound for 
30 minutes. Dilute to 100 ml with ethanol and filter through a 
0.45-pm membrane filter. When examined in the range 250 nm 
to 400 nm (2.4.7), exhibits maxima only at 284 nm and 368 nm,

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a).

Tests
Dissolution (2.5.2).
Apparatus No, 2 (Paddle),
Medium. 500 ml of a solution prepared by mixing 100 ml of 
water with 10 ml of polysorbate 20 and diluting to 1000 ml 
with water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter through 
a 0.45-pm membrane filter, having first activated the filter with 
3 ml of methanol followed by 5 ml of a 1,0 per cent w/v 
solution of polysorbate 20. Measure the absorbance of the 
resulting solution at the maximum at about 284 nm (2.4,7). 
Calculate the content of lacidipine, C26H33NO6 in the medium 
from the absorbance obtained from a solution containing 0.02 
per cent w/v of lacidipine IPRS prepared by dissolving in 
minimum amount of ethanol and diluting with dissolution 
medium.

Q. Not less than 70 per cent of the stated amount of C26II^NO^.

Related substances. Determine by liquid chromatography 
(2.4.14),

Test solution. Disperse a quantity of the powdered tablets 
containing 20 mg of Lacidipine with 50 ml of ethanol with the 
aid of ultrasound for 15 minutes. Cool, dilute to 100 ml with 
ethanol, filter through a 0.45-pm membrane IIiter. Dilute 5.0 ml 
of the solution to 20.0 ml with hexane.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of 0,1 per cent w/v solution 
of lacidipine impurity standard IPRS in ethanol to 5.0 ml. 
with the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
cyanosilane bonded to porous silica (5 pm) (Such as 
Spherisorb CN),

- mobile phase: a mixture of 3 volumes of ethanol and 97 
volumes of w-hexane,

- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm, 

- injection volume: 20 pl.
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Inject reference solution (b). The test is not valid unless the 
chromatogram obtained resembles the chromatogram supplied 
with lacidipine impurity standard IPRS.

The retention time of lacidipine..peak is about 10 minutes.

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to lacidipine impurity B ((diethyl (£)-4-2-[2- 
(tert-butoxycarbonyl)vinyl]phenyl-2,6-dimethylpyridine-3,5- 
dicarboxylate) is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (2.0 
per cent taking into account the correction factor of 0.5), the 
area of any other secondary peak is not more than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.5 per cent) and the sum of areas 
of all the secondary peaks is not more than 2.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (2.5 per cent). Ignore any peak with a 
relative retention time of 1.5 with respect to the peak.due to 
lacidipine impurity B.

Uniformity of content. Complies with the test stated under 
Tablets.

Disperse 1 tablet in 50 ml of ethanol with the aid of ultrasound 
for 30 minutes. Cool and filter through a 0.45-p.m membrane 
filter and dilute with ethanol to produce a solution containing 
0.004 per cent w/v of Lacidipine. Measure the absorbance at 
the maximum at 368 nm (2.4.7).

Calculate the content of C26H33NO6 in the tablet from the 
absorbance obtained from a 0.004 per cent w/v solution of 
lacidipine IPRS in ethanol.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 20 mg of lacidipine in 35 ml ethanol 
with the aid of ultrasound for 30 minutes. Cool and filter through 
a 0.45 pm membrane filter and dilute to 200.0 ml with mobile 
phase.

Reference solution (a). Dilute 5.0 ml of a 0.04 per cent w/v 
solution of lacidipine IPRS in ethanol to 20.0 ml with the 
mobile phase.

Reference solution (b). Dilute 1.0 ml of 0.1 per cent w/v 
solution of lacidipine impurity standard IPRS in ethanol to 
5.0 ml with the mobile phase.

Inject reference solution (b). The test is not valid unless the 
chromatogram obtained resembles the chromatogram supplied 
with lacidipine impurity standard IPRS.

Use chromatographic system as described under Related 
substances.

Inject reference solution (a) and the test solution.

IP 2022

Calculate the content of C26H33NO6 in the tablets.

Storage. Store protected from light.

Lactic Acid
H OH

h3c/xcooh

C3H6O3 Mol. Wt. 90.1

Lactic Acid consists of a mixture of 2-hydroxypropionic acid 
its condensation products, such as lactoyl-lactic acid and 
other polylactic acids and water. The equilibrium between lactic 
acid and polylactic acids depends on concentration and 
temperature.

It is usually in the form of the racemate [(RS)-lactic acid], but 
in some cases the (/L-isomer may predominate.

Lactic Acid contains the equivalent of not less than 88.0 per 
cent and not more than 92.0 per cent w/w of C3HSO3.

Category. Pharmaceutical aid.

Description. A colourless or slightly yellow, viscous liquid; 
hygroscopic. :

Identification
A. Warm 1 g with 0.1 g of potassium permanganate', 
acetaldehyde is evolved.

B. It gives reaction (A) of lactates (2.3.1).

C. A10 per cent w/v solution is'strorigly acidic (2.4.46).

Tests
Appearance of solution. The substance under examination is 
not more intensely coloured than reference solution YS6 (2.4.1).

Arsenic (2.3.10). Mix 10.0 g with 50 ml of water and 10 ml of 
stannated hydrochloric acid. The resulting solution complies 
with the limit test for arsenic (1 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).
Citric, oxalic and phosphoric acids. To 5 ml ofthe solution 
prepared in the test for Heavy metals add 6 M ammonia until 
slightly alkaline. Add 1 ml of calcium chloride solution and 
heat on a water-bath for 5 minutes. Both before and after 
heating, any opalescence in the solution is . not more intense 
than that in a mixture of 5 ml of the test solution and 1 ml of 
water.
Ether-insoluble substances. Dissolve 1.0 g in 25 ml of ether, 
the solution is not more opalescent than the solvent used for 
the test
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Volatile fatty acids. Cautiously heat 5 g in a glass-stoppered 
flask at 50° for 10 minutes; no unpleasant odour resembling 
that of the lower fatty acids is recognisable immediately after 
opening the flask.

Methanol and methyl esters. Place 2.0 g in a ground-glass- 
stoppered round-bottom flask and add 10 ml of water. Cool in 
ice, cautiously add 30 ml of a 30 per cent w/v solution of 
potassium hydroxide and cool in ice for a further 10 to 
15 minutes. Steam distil the mixture into a 10-ml graduated 
cylinder containing 1 ml of ethanol, collecting a volume of at 
least 9.5 ml and dilute to 10.0 ml with water. To 1.0 ml ofthe 
distillate acid 5 ml olpotassium permanganate and phosphoric 
acid solution and mix. After 15 minutes add 2 ml of oxalic 
acid and sulphuric acid solution, stir with a glass rod until 
the solution is colourless and then add 5 ml of decolorised 
magenta solution. After 2 hours any colour in the solution is 
not more intense than that of 1 ml of a reference solution 
containing 100 pg of methanol and 0.1 ml of ethanol treated in 
the same manner beginning at the words “add 5 ml of 
potassium permanganate and phosphoric acid solution.".

Reducing sugars. Dilute 1 g with 10 ml of water, neutralise 
with sodium hydroxide solution, add 5 ml ofpotassium cupri­
tartrate solution and boil; no red or greenish precipitate is 
produced.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Weigh 1.0 g in a ground-glass-stoppered flask and add 
10 ml of water. Add 20.0 ml of l.M sodium hydroxide, stopper 
the flask and allow to stand for 30 minutes. Titrate the excess 
of alkali with 1 M hydro-chloric acid, using dilute 
phenolphthalein solution as indicator until the pink colour is 
discharged.

1 ml of 1 Msodium hydroxide is equivalent to 0.09008 g of 
C/ifO-,.

Storage. Store protected from light.

Lactose
Lactose Monohydrate; Milk Sugar

CuHaOn^O Mol. Wt 360.3 

Lactose is C*-0-D-galactopyranosyl-(l • > 4)-a-D- 
glucopyranose monohydrate.

Category, Pharmaceutical aid (excipient).

Description. A white or almost white, crystalline powder.

Identification

Test A maybe omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lactose IPRS 
or with the reference spectrum of lactose.

B. To 5 ml of a saturated solution add 5 ml of 1 M sodium 
hydroxide and gently warm the mixture; the liquid becomes 
yellow and then brownish-red. Cool to room temperature and 
add 0.2 ml of potassium cupri-tartrate solution', a red 
precipitate is formed.

C. Heat 5 ml of a 5 per cent w/v solution with 5 ml of 
10 M ammonia in a water-bath at 80° for 10 minutes; a red 
colour develops.

Tests
Appearance of solution. Dissolve 1.0 g in water by heating to 
50°, dilute to 10 ml with water and allow to cool. The solution 
is clear (2.4.1) and not more intensely coloured than reference 
solution BYS7 (2.4.1).

Acidity or alkalinity. Dissolve 6 g in 25 ml of carbon dioxide- 
free water by boiling, cool and add 0.3 ml ofphenolphthalein 
solution. The solution is colourless and not more than 0.4 ml 
of 0.1 Msodium hydroxide is required to change the colour of 
the solution to pink.

Specific optical rotation (2.4.22). + 54.4° to + 55.9°, determined 
in a solution obtained by dissolving 10.0 g in 80 ml of water 
by heating to 50°, allowing to cool, adding 0.2 ml of 
6 Mammonia, allowing to stand for 30 minutes and diluting to 
100.0 ml with water.

Light absorption (2.4.7). Dissolve 1.0 g in boiling water and 
dilute to 10 ml with the same solvent (solution A). Absorbance 
of solution A measured at the maximum at about 400 nm, not 
more than 0.04.

Dilute 1 ml of solution A to 10 ml with water.

When examined in the range 210 nm to 300 nm, absorbance is 
not more than 0.25 in the range 210 nm to 220 nm and not more 
than ,0.07 in the range 270 nmto 300 nm.

Arsenic (2.3.10). Dissolve 10.0 g in 50 ml of water and add 
10 ml of stannated hydrochloric acid AsT; the resulting 
solution complies with the limit test for arsenic (1 ppm).

Heavy metals (2.3.13). Dissolve 4.0 g in20ml of warm water, 
1.0 ml of 0.1 M hydrochloric acid and sufficient water to 
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produce 25 ml. The solution complies with the limit test for 
heavy metals, Method A (5 ppm).

Microbial contamination (2.2.9). Total microbial count is not 
more than 102 CFU per g. 1 g is free from Escherichia coli and 
.10 g is free from Salmonella and Shigella.

Sulphated ash. Not more than 0.1 per cent, determined in thd 
following manner. To 1.0 g add 1 ml of sulphuric acid, evaporate 
to dryness on a water-bath and ignite to constant weight.

Water (2.3.43). 4.5 to 5.5 per cent, determined on 0.5 g in a 
mixture of 1 volume offormamide and 2 volumes of methanol.

Storage. Store protected from moisture.

Anhydrous Lactose

C12H22On. Mol. Wt. 342.3

Anhydrous Lactose is 4-(?-p-D-galactopyranosyl-D- 
glucose.

Category^ Pharmaceutical aid (excipient).

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with anhydrous 
lactose IPRS or with the reference spectrum of anhydrous 
lactose.

B. To 5 ml of a saturated solution add 5 ml of 1 M sodium 
hydroxide and gently warm the mixture; the liquid becomes 
yellow and then brownish-red. Cool to room temperature and 
add 0.2 ml of potassium cupri-tartrate solution; a red 
precipitate is formed.

C. Heat 5 ml of a 5.0 per cent w/v solution with 5 ml of 1O'M 
ammonia in a water-bath at 80° for 10 minutes; a red colour 
develops.

Tests
Appearance of solution. Dissolve 1.0 g in water by heating to 
50°, dilute to 10 ml with water and allow to cool. The solution

is clear (2.4.1) and not more intensely coloured thanreference 
solutionBYS7(2.4.1). .... .

Acidity or alkalinity. Dissolve 6 g of the substance under 
examination in 25 ml of carbon dioxide-free water by boiling 
cool and add 0.3 ml of phenolphthalein solution. The solution 
is colourless and not more than 0.4 ml of 0.1 M sodium 
hydroxide is required to change the colour of the solution to 
pink.

Specific optical rotation (2.4.22). + 54.4° to+ 55.9°, determined 
in a solution prepared by dissolving 10 g in 80 ml of waler by 
heating to 50°, allow to cool and add 0.2 ml of 6Mammonia. 
Allow to stand for 30 minutes and dilute to 100.0 ml with 
water.

Light absorption (2.4.7). A10.0 per cent w/v solution in water, 
shows, an absorption maxima at about 400 nm is not more than 
0.04. Dilute 1.0 ml of the solution to 10.0 ml with water. When 
examined in the range 210 nm to 220 nm; absorbance is not 
more than 0.25 and in the range 270 nm to 300 nm, absorbance 
is not more than 0.07.

Heavy metals (2.3.13). Dissolve 4gin20.0mlof water, 12 mi of 
the solution complies with the limit test for heavy metals, 
Method D (5 ppm) using 10 ml of lead standard solution 
(1 ppm, Pb).

Sulphated ash (2.3.18); Not more than 0.1 per cent.

Water (2.3.43). Not-more than 1.0 per cent, determined on 
0.5 gin a mixture of 1 volume offormamide and 2 volumes of 
methanol. - ■

Microbial contamination (2.2.9). Total microbial count not more 
than 100 CFU per g, 1 g is free frOvo Escherichia coli.

Lactulose

C12H22On Mol. Wt. 342.3

Lactulose is 4-U-P-D-galactopyranosyl-D-fructose.

Lactulose contains not less than 95.0 per cent and not more 
than 102.0 per cent of lactulose, C^H^On, calculated on the 
anhydrous basis.

Category. Pharmaceutical aid.
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Description. A white or almost white, crystalline powder,

Identification
Test A may be omitted if tests B, C and D are carried out and 
testB may be omitted if tests A, C and D are carried out.

Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 10 volumes of glacial acetic acid, 
15 volumes of 5 per cent w/v solution of boric acid,, 20 volumes 
of methanol and 55 volumes of ethyl acetate.

Test solution. Dissolve 50 mg of the substance under 
examination in 10.0 ml of water

■Reference solution. A 0.5 per cent w/v solution of lactulose 
IPRS in water.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate at 105° for 5 minutes and 
allow to cool. Spray with a 0.1 per cent w/v solution of 
1,3-dihydroxynaphthalene in a mixture of 10 volumes of 
sulphuric acid and 90 volumes of methanol. Heat at 110° for 
5 minutes. The principal spot in the chromatogram obtained 
with the test solution corresponds to the principal spot in the 
chromatogram obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

C. Dissolve 50 mg in 10 ml of water. Add 3 ml of cupri-tartaric 
solution and heat. A red precipitate is formed.

D. Dissolve 0.125 g in 5 ml of water and add 5 ml of ammonia. 
Heat on a water-bath at 80° for 10 minutes. A red colour 
develops.

Tests
Solution A. Dissolve 3.0 g in 50.0 ml of carbon dioxide-free 
water.

Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference solution BYS5 (2,4.1).

pH (2.4.24). 3,0 to 7.0, determined in solution A.

Specific optical rotation (2.4.22). - 50.0° to - 46.0°, determined 
in a 5 per cent w/v solution in water.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 1 g of the substance under examination 
in 10 ml of water. Add 12.5 ml of acetonitrile with gentle 
heating and dilute to 25.0 ml with water.

Reference solution (a). To 3 ml of the test solution, add 
47.5 ml of acetonitrile with gentle heating and dilute to 
100.0 ml with water.

Reference solution (b). Dissolve 1.0 g of lactulose IPRS in 10 
ml of water, add 12.5 ml of acetonitrile with gentle heating 
and dilute to 25.0 ml with water.

Reference solution (c). Dissolve the contents of a vial of 
lactulose for system suitability IPRS in 1 ml of a mixture of 
equal volumes of acetonitrile and water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

aminopropylsilane bonded to porous silica (3 pm),
- column temperature: 38°,
- mobile phase: a mixture of 220 volumes of a solution 

prepared by dissolving 1.15 g of sodium dihydrogen 
orthophosphate in 1000 ml of water and 780 volumes 
of acetonitrile,

- flow rate: 1 ml per minute,
- refractive index detector,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to lactulose and lactulose 
impurity A is not less than 1.3. The relative retention time with 
reference to lactulose for tagatose (lactulose impurity E) is 
about 0.38, for fructose (lactulose impurity D) is about 0.42, 
for galactose (lactulose impurity B) is about 0.57, for epilactose 
(lactulose impurity A) is about 0.9 and for lactose (lactulose 
impurity C) is about 1.17.

Inject reference solution (a) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (3.0 per cent).

Methanol. Not more than 50 ppm.

Determine by gas chromatography (2.4.13).

Internal standard solution. Mix 0.5 ml of propanol with 
100.0 ml of water. Dilute 1.0 ml ofthe solution to 100.0 ml with 
water. Dilute 5.0 ml ofthe solution to 50.0 ml with water.

Test solution. To 79 mg ofthe substance under examination in 
a 20 ml vial, add 1.0 ml of the internal standard solution and 
5 pl of a 0.1 per cent v/v solution of methanol.

Reference solution. To 1,0 ml ofthe internal standard solution 
in a 20 ml vial, add 5 pl of a 0.1 per cent v/v solution otmethanol.

Chromatographic system
- a stainless steel column 2 m x 2 mm, packed with 

ethylvinylbenzene-divinylbenzene copolymer (180 pm), 
— column temperature: 140°,
- inlet port at 200° and detector at 220°,
— flame ionization detector,
- flow rate: 30 ml per minute, helium as the carrier gas.

Head space conditions
- equilibration temperature: 60°,
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- equilibration time I hour,
- pressurisation time: 1 minute.

Inject 1ml of the reference solution and the test solution.

Calculate the content of methanol, taking its density at 20° to 
be 0.79 g per ml.

The ratio (A) of the area of the peak due to methanol to the 
area of the peak due to the internal standard in the 
chromatogram obtained with the reference solution and the 
ratio of the area of the peak due to methanol to the area of the 
peak due to the internal standard in the chromatogram obtained 
with the test solution is not more than 2R (50 ppm).

Boron. Not more than 9 ppm.

NOTE—Avoid where possible the use of glassware.

Reference solution. Dissolve 50 mg of boric acid in 100.0 ml 
of water. Dilute 5.0 ml ofthe solution to 100.0 ml with water. 
Keep in a well-closed polyethylene container.

In first polyethylene 25-ml flask, dissolve 0.5 g of the substance 
under examination in 2.0 ml of water (solution A), in second 
polyethylene 25-ml flask, dissolve 0.5 g ofthe substance under 
examination dissolved in 1.0 ml of the reference solution and 
1.0 ml of water (solution B), in third polyethylene 25 ml flask, 
dilute 1.0 ml ofthe reference solution with 1.0 ml of water 
(solution C) and in fourth polyethylene 25 ml flask, take 2.0 ml 
of water (solution D).

To each flask, add 4.0 ml of acetate-edetate buffer solution 
pH 5.5. Mix and add 4.0 ml of freshly prepared azomethineH 
solution. Mix and allow to stand for .1 hour. Measure the 
absorbance of solutions A, B and C at 420 nm (2.4,7), using 
solution D as the compensation liquid. The test is not valid 
unless the absorbance of solution C is not less than 0.25. 
The absorbance of solution B is not less than twice that of 
solution A.

Lead. Not more than 0.5 ppm.

Determine by atomic absorption spectrometry (2.4.2).

Solvent mixture. Equal volumes of dilute acetic acid and 
water.

Test solution. Dissolve 20.0 g of the substance under 
examination in 100 ml of the solvent mixture. Add 2.0 ml of 
1 per cent w/v solution of ammonium pyrrolidinedithio- 
carbamate and 10.0 ml of methyl isobutyl ketone, shake for 
few seconds protected from bright light. Allow the layers to 
separate and use the methyl isobutyl ketone layer.

Reference solution (a). Dilute 0.5 ml of lead standard solution 
(10ppm Pb) to 100 ml with the solvent mixture. Add 2.0 ml of 
a clear 1 per cent w/v solution of ammoniumpyrrolidinedithio- 
carbamate and 10.0 ml of methyl isobutyl ketone, shake for 
few seconds and protected from bright light. Allow the layers 
to separate and use the methyl isobutyl ketone layer.
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Reference solution (b). Dilute 1.0 vdl of lead standard solun^ 
(10ppm Pb) to 100 ml with the solvent mixture. Add 2.0 nil of 
a clear 1 per cent w/v solution of ammonium pyrrolidinedithio- 
carbamate and 10.0 ml of methyl isobutyl ketone, shake for 
few seconds and protected from bright light. Allow the layers 
to separate and use the methyl isobutyl ketone layer.

Reference solution (c). Dilute 1.5 ml of lead standard solution 
(10ppm Pb) to 100 ml with the solvent mixture. Add 2,0 ml of 
a clear 1 per cent w/v solution of ammonium pyrrolidinedithio- 
carbamate and 10.0 ml of methyl isobutyl ketone, shake for 
few seconds and protected from bright light. Allow the layers 
to separate and use the methyl isobutyl ketone layer.

Set the zero of the instrument using methyl isobutyl ketone 
treated as described for the test solution without the substance 
under examination. Measure the absorbance at 283.3 nm using 
a lead hollow-cathode lamp as source of radiation and an air­
acetylene flame.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 2.5 per cent, determined on 
0.5 g.

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 102 CFU per g determined by plate count. 1 g is 
free from Escherichia coll.

Assay. Determine by liquid chromatography (2.4.14), as 
described under test for Related substances with the following 
modification.

Inject reference solution (b) and the test solution.

Calculate the content of CijH^On.

Lactulose Oral Powder
Lactulose Oral Powder consists of lactulose with or without 
lesser amounts of other sugars including lactose and galactose.

Lactulose Oral Powder contains not less than 95.0 per cent 
and not more than 102.0 per cent of the stated amount of 
lactulose, C12H220h.

Identification
A. Determine by thin-layer chromatography, (2.4.17), coating 
the plate with silica gel G.
Mobile phase. Amixture of 10 volumes of glacial acetic acid, 
15 volumes of a 5 per cent w/v solution , of boric acid, 20 
volumes of methanol and 55 volumes of ethyl acetate.
Test solution. Dissolve 50 mg of the oral powder in water and 

dilute to 10.0ml with water.
Reference solution. A 0.5 per cent w/v solution of lactulose 
IPRS m water.
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| Applyt0 ?late 2 ^1 each s°Iution. Allow the mobile
| phase to rise 15 cm. Dry the plate at 100° to 105° for 5 minutes.
) Spray the plate with a 0.1 per cent w/v solution of 1,3- 
I dihydroxynaphthalene in a mixture of 10 volumes of sulphuric
I acid and 90 volumes of methanol. Heat the plate at 110° for 5
j minutes. The principal spot in the chromatogram obtained 

with test solution corresponds to that in the chromatogram 
\ obtained with the reference solution.

I B. In the Assay, the principal peak in the chromatogram 
i obtained with test solution corresponds to the peak in the 
I chromatogram obtained with reference solution (a).

I C. Dissolve 0.05g in 10ml of vra/er, add 3 ml of cupri-tartaric
: solution and heat; a red precipitate is formed.

D. Dissolve 0.125 g in 5 ml of water, add 5 ml of ammonia. Heat 
on a water-bath at 80° for 10 minutes; a red colour develops.

E. Specific optical rotation. (See tests).

Tests

Solution A. A 6.0 per cent w/v solution of the substance under 
examination in carbon dioxide-free water.

Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference solution BYS5 (2.4.1).

pH (2.4.24). 3.Oto 7.0, determined on a solution prepared by 
adding 0.1 ml of a saturated solution of potassium chloride to 
WmlofsolutionA.

Specific optical rotation (2.4.22). - 50.0° to -46.0°, determined 
in a solution prepared by dissolving 1.25 g in water, adding 
0.2 ml of 13.5 Mammonia and diluting to 25.0 ml with water.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the sum of the 
areas of peaks corresponding to galactose, lactose, epilactose, 
tagatose and fructose is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (3.0 per cent).

Methanol. Not more than 50 ppm.

Determine by Head-space gas chromatography (2.4.13).

NOTE—Maintain each solution at 60°for 1 hour, pressurize 
for 1 minute and transfer on the column 1 ml of the gaseous 
phase.

j Internal standard solution. Dilute 0.5 ml of propan-1 -ol to 
| 100.0 ml with water. Dilute 1.0 ml bf the solution to 100.0 ml
I with water. Further dilute 5.0 ml ofthe solution to 50.0 ml with
< Water.

Test solution. To 79 mg of the oral powder, add 1 ml ofthe 
internal standard solution and 5 id of a 0.1 per cent v/v solution 
of methanol.

Reference solution. Add 5 pl of a 0.1 per cent v/v solution of 
methanol to 1 ml of the internal standard solution.

Chromatographic system
- a column 2 m x 2 mm packed with ethylvinylbenzene­

divinylbenzene co-polymer (film thickness 180 pm),
- temperature: 

column: 140°, 
inlet port at 200° and detector at 220°, 

- a flame ionisation detector, 
- flow rate: 30 ml per minute, using nitrogen as carrier gas.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the ratio of the 
area of the methanol peak to that of the internal standard peak 
is not more than twice the corresponding ratio for the 
chromatogram obtained with the reference solution.

Calculate the content of methanol assuming the density of 
methanol to be 0.79 g per ml at 20°.

Boron. NOTE—Avoid where possible the use ofglassware.

Dissolve 50 mg of boric acid in water and dilute to 100.0 ml 
withvra/er. Dilute5.0 ml ofthe solution to 100.0 ml with water. 
Keep in a well-closed polyethylene container. In four 
polyethylene 25-ml flasks, place 0.5 g of the oral powder 
dissolved in 2 ml of water (solution A), 0.5 g ofthe oral powder 
dissolved in 1 ml of the reference solution and 1 ml of water 
(solution B), 1 ml of the reference solution and 1 ml of water 
(solution C) and 2 ml of water (solution D). To each flask, add 
4 ml of acetate-edetate buffer solution pH 5.5. Mix and add 
4 ml of freshly prepared azomethine solution. Mix and allow 
to stand for 1 hour. Measure the absorbance (2.4.7), of 
solutions A, B and C at 420 nm, using solution D as the 
compensation liquid. The test is not valid unless the 
absorbance of solution C is not less than 0.25. The absorbance 
of solution B is not less than twice that of solution A (9 ppm).

Lead. Not more than 0.5 ppm.

Determine by atomic absorption spectrometry (2.4.2).

Solvent mixture. Equal volumes of dilute acetic acid and 
water.

Test solution. Dissolve 20.0 g of the substance under 
examination in 100 ml of the solvent mixture. Add 2.0 ml of 1 
per cent w/v solution of ammonium pyrrolidinedithio- 
carbamate and 10.0 ml of methyl isobutyl ketone, shake for 
few seconds protected from bright light. Allow the layers to 
separate and use the methyl isobutyl ketone layer.

Reference solution (a). Dilute 0.5 ml of lead standard solution 
(10ppm Pb) to 100 ml with the solvent mixture. Add2.0 ml of 
a clear 1 per cent w/v solution of ammonium pyrrolidinedithio-
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carbamate and 10.0 ml of methyl isobutyl ketone, shake for 
few seconds and protected from bright light. Allow the layers 
to separate and use the methyl isobutyl ketone layer. .

Reference solution (b). Dilute 1.0 ml bi lead standard solution 
(10ppm Pb) to 100 ml with the solvent mixture. Add 2.0 ml of 
a clear 1 per cent w/v solution of ammonium pyrrolidinedithio- 
carbamate and 10.0 ml of methyl isobutyl ketone, shake for 
few seconds and protected from bright light. Allow the layers 
to separate and use the methyl isobutyl ketone layer.

Reference solution (c). Dilute 1.5 ml of lead standard solution 
(10ppm Pb) to 100 ml with the solvent mixture. Add 2.0 ml of 
a clear 1 per cent w/v solution of ammonium pyrrolidinedithio- 
carbamate and 10.0 ml of methyl- isobutyl ketone, shake for 
few seconds and protected from bright light. Allow the layers 
to separate and use the methyl isobutyl ketone layer.

Set the zero of the instrument using methyl isobutyl ketone 
treated as described for the test solution without the substance 
under examination. Measure the absorbance at 283.3 nmusing 
a lead hollow-cathode lamp as source of radiation and an air­
acetylene flame.

Water (2.3.43). Not more than 2.5 per cent, determined on 
0.5 g.

Sulphated ash. (2.3.18). Not more than 0.1 per cent.

Other tests. Comply with the tests stated under Oral Powders.

Assay. Determine by liquid chromatography (2.4.14).

test solution. Dissolve 1 g of the oral powder in 10 ml of 
■water, add 12.5 ml of acetonitrile with gentle heating and 
dilute to 25.0 ml with water.

Reference solution (a). Dissolve 1 g of lactulose IPRS in 10 
ml of water, add 12.5 ml of acetonitrile with gentle heating 
and dilute to 25.0 ml with water.

Reference solution (b). Add 47.5 ml of acetonitrile to 3 ml of 
reference solution (a) with gentle heating and dilute to 
100.0 ml with water.

Reference solution (c). Dissolve 20 mg of lactulose IPRS and 
20 mg of epilactose IPRS in 2 ml of water, add 2.5 ml of 
acetonitrile with gentle heating and dilute to 5.0 ml with water.

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm followed by a 

stainless steel column 15 cm x 4.6 mm, both packed with 
aminopropylsilane bonded to porous silica (3 pm), 

- column temperature: 38°,
- mobile phase: a mixture of0.253 g of sodium dihydrogen 

orthophosphate in 220 ml of water and 780 ml of 
acetonitrile, ' . . -

- flow rate: 1 ml per minute,
••• - differencial refractometer detector maintained at a 

constant temperature,
- injection volume: 20 j.il. : .

The relative retention time with reference to lactulose (retention 
time: about 18.3 minutes) for tagatose is about 0.38, for fructose 
is. about 0.42 ■ for galactose is about 0.57, for epilactose is 
about 0.90 and for lactose is about 1.17.

Inject reference solution (c). The test is nbt valid unless the 
resolution between the peaks 'due to lactulose and epilactose 
is not less than 1.3.

Inject reference solution (a) and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak.

Calculate the content of C12H22OH.

Lamivudine

CsH||N3()3S ....... ■ ■ M.ol.Wt.229.3

Lamivudine is (2R,5S)-4-amino-l-[2-(hydroxymethyl)-l,3- 
oxathiolan-5yl]-2(l #)-pyrimidinone.

Lamivudine contains not less than 98:0 per cent and not more 
than 102.0 percent of C8Hj tN3O3S, calculated on the anhydrous 
basis. ' '

Category. Antiretroviral. ’

Description. A white or almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lamivudine 
IPRS or with the reference spectrum of lamivudine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to lamivudine in the chromatogram obtained with'the reference 
solution. ■ . ..

C. Meltingrange (2.4.21). 172°tol78°.

Tests
Specific optical rotation (2.4.22). 144° to l 36°, determined 
in a 1.0 per cent w/v solution in methanol.
Related .substances. Determine by liquid chromatography 
(2.4.14).
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Test solution. Dissolve 50 mg of substance under examination 
in 70 ml of the mobile phase and dilute to 100.0 ml with the 
mobile phase.

Reference solution (a). Dilute 1,0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.

Reference solution (b). Dissolve 5 mg of salicylic acid 
(lamivudine impurity C) in the mobile phase and dilute to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
100.0 ml with the mobile phase.

Reference solution (c). A solution containing 0.001 per cent 
w/v each of lamivudine IPRS and salicylic acid in the mobile 
phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 35°,
- mobile phase: a mixture of 5 volumes of methanol and 

95 volumes 0.19 per cent w/v of ammonium acetate, 
adjusted to pH 3.8 with glacial acetic acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 277nm,
- injection volume: 10 pl.

'4-aminopyriniidin-2(l/0-one (cytosine), 
2pyrimidine-2,4(17f,377)-dione (urac.il);

Name Relative 
retention time

Correction 
factor

Lamivudine impurity E1 ' 028 0.6
Lamivudine impurity F2 0.32 22
Lamivudine impurity A3 0.36 —

Lamivudine impurity B4 0.91 —

Lamivudine (Retention time: 
about 9 minutes) —

Lamivudine impurity Js 1.45 22

Lamivudine impurity C6 2.32 ■ —.

3(27f5,,55,J?)-5-(4-amino-2-oxopyrirnidin-I(227)-yl)-l,3-oxathiolane-2- 
carboxylic acid,
“4-amino-l -[(27fS, 5 7?S)-2-(hydroxymethyl)- r,3-oxathidian-5- 
ytjpyrimidin-2(l#)- one ((±)-O-o/w-lamivudine),
5l-[(2/f,5S)-2-(hydroxymethyl)-l,3-oxathioIan-5~yl]pyrimidine- 
2,4(lH,3//)'dione,

62-hydroxybenzenecarboxylic acid (salicylic acid).

Inject reference solution (c). Run the chromatogram twice the 
retention time of lamivudine. The order of elution is lamivudine 
and then, salicylic acid. The test is not valid unless the 
resolution between the peaks due to lamivudine and salicylic 
acid is not less than 10, the column efficiency is not less than 
5000 theoretical plates and the tailing factor is not more than 
1.5 for lamivudine peak.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak due to lamivudine impurity A, is not 
more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent), the area of any secondary peak due to lamivudine 
impurity B is not more than twice the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.2 per cent) and the area of any secondary peak due to 
lamivudine impurity C is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the sum 
of the areas of all the secondary peaks is not more than 6 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.6 per cent). Ignore any peak with 
an area less than 0.5 times the peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 0.5 per cent determined on 2.0 g, 

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 100.0 ml ofthe mobile phase.

Reference solution. A 0.025 per cent w/v solution of 
lamivudine IPRS in the mobile phase.

Use chromatographic system as described under. Related 
substances.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 5000 theoretical plates, the tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CSH! ^NjOjS.

Storage. Store protected from light and moisture.

Lamivudine Oral Solution
Lamivudine Oral Solution is a solution of Lamivudine in a 
suitable flavoured vehicle.

Lamivudine Oral Solution contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
lamivudine, CsHi]N3O3S.
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Usual strengths. 25 mg in 5 ml; 50 mg in 5 ml.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 40 volumes of 1-butanol, 
30 volumes of heptane, 30 volumes of acetone and 10 volumes 
of strong ammonia solution.

Test solution. Dilute the preparation under examination with 
methanol to obtain a solution containing 2 mg of lamivudine 
perml.

Reference solution. A 0.2 per cent w/v,solution of lamivudine 
IPRS in a mixture of 75 volumes methanol and 25 volumes of 
water.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to lamivudine in the chromatogram obtained with the reference 
solution.

Tests
pH(2.4.24).5.0to7.0.

Related substances. Determine by liquid chromatography 
(2-4.14).

Test solution. Transfer an accurately measured volume of the 
preparation under examination containing 50 mg of lamivudine 
to a 50-ml volumetric flask, add about 30 ml of a solution 
prepared by mixing 10 volumes of acetonitrile and 90 volumes 
of 0.1 Mpotassium dihydrogen phosphate, the pH of which 
is adjusted to 3.0 with dilute phosphoric acid (solution A), 
mix with the aid of ultrasound for 5 minutes, dilute to volume 
with solution A and filter. Dilute 5 ml of the filtrate to 50 ml with 
solution A.

Reference solution. Weigh 25 mg of, lamivudine IPRS and 
transfer to a 50-ml volumetric flask, dissolve and dilute to 
volume with solution A. Further dilute 5 ml of the solution to 
250 ml with solution A.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: A. 0.05 M potassium dihydrogen 
phosphate, adjusted to pH 3.0 with orthophosphoric 
acid, 

acetonitrile,

- a gradient programme using the conditions given below
- flow rate: 0.8 ml per minute,
- spectrophotometer set at 270 nm, 
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) ( per cent v/v)

0 98 02
10 ■ 85 15
25 30 70
35 30 70
40 98 02
50 98 02

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 15,000 theoretical plates and the tailing factor is not 
more than 1.5.

Inject solution A and the test solution. Examine the 
chromatogram obtained with solution A for any extraneous 
peaks and ignore the corresponding peaks observed in the 
chromatogram obtained with the test solution. Ignore any 
peaks due to preservatives also.

Any secondary peak observed in the chromatogram obtained 
with the test solution should not be more than 1.0 per cent 
and the sum of the areas of all the secondary peaks should 
not be more than 2.0 per cent when calculated by percentage 
area normalisation.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the preparation under 
examination containing about 100 mg of lamivudine in a 
100-ml volumetric flask, add about 50 ml o! water, mix with the 
aid of ultrasound for 10 minutes, dilute to volume with water, 
mix and filter. Dilute 5.0 ml of the filtrate to 50.0 ml with water.

Reference solution. Weigh 100 mg of lamivudine IPRS in a 
100-ml volumetric flask, dissolve and dilute to volume with 
water. Dilute 5.0 ml of the solution to 50.0 ml with water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: 80 volumes of water and 20 volumes of 
methanol,

- flow rate: 1 mlperminute,
— spectrophotometer set at 270 nm,
- injection volume: 20 pl.

Inject.the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 3000 theoretical plates, the tailing factor is not more 
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than 2.0 and the relative standard deviation for the replicate 
injections is not more than 2.0 per cent;

Inject the reference solution and the test solution.

Determine the weight per ml (2.4.29) ofthe oral solution and 
calculate the content of CgHnN^S weight in volume.

Lamivudine Tablets
Lamivudine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
lamivudine, C8Hi 5N3O3 S.

Usual strengths. 100 mg; 150 mg; 300 mg.

Identification
A. When examined in the range 200 nm to 400 nm (2.4.7), a 
0.001 per cent w/v solution in a mixture of 50 volumes of water 
and 50 volumes of acetonitrile, shows an absorption maximum 
at about 270 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to lamivudine in the chromatogram obtained with the reference 
solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.01 M hydrochloric acid, 
Speed and.time. 50 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter through 
a membrane filter disc having an average pore diameter not 
greater than 1.0 pm, rejecting the first 1 ml of the filtrate. 
Measure the absorbance of the filtrate, suitably diluted if 
necessary, at the maximum at about 270 nm (2.4.7). Calculate 
the content of C8Hi jN3O3S, in the medium from the absorbance 
obtained from a solution of known concentration of lamivudine 
IPRS in 0.01 M hydrochloric acid.

Q. Not less than 70 per cent of the stated amount of C8Hi iN3O3 S; 

Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Disperse a quantity of the powdered tablets 
containing 600 mg of lamivudine in 20 ml of water, with the aid 
of ultrasound. Add 20 ml of acetonitrile, mix with the aid of 
ultrasound for 10 minutes and dilute to 100.0 ml With water 
and filter. ' , • ‘

Reference solution. A O.024 per .cent w/v solution of 
lamivudine IPRS in a mixture of 80 volumes of water and 
20 volumes of acetonitrile.

Chromatographic system as described under Assay.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 3000 theoretical plates and the tailing factor is not 
more than 2.0.

Inject the test solution. The area of any secondary peak is not 
more than 1.0 per cent and the sum of the areas of all the 
secondary peaks is not more than 2.0- per cent calculated by 
area normalisation.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 80 volumes of water and 20 volumes of 
acetonitrile

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 300 mg of Lamivudine with 
the solvent mixture to have a final concentration of 0.024 per 
cent of Lamivudine. Disperse with the aid of ultrasound and 
filter through a membrane filter disc with an average pore 
diameter not greater than 1.0 pm, rejecting the first few ml of 
the filtrate.

Reference solution. A 0.024 per cent w/v solution of 
lamivudine IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: a degassed mixture of 5 volumes of 
methanol and 95 volumes of a buffer prepared by 
dissolving 1.0 g of ammonium acetate and 1.0 ml of 
glacial acetic acid in sufficient water to make 1000 ml 
and adjusted to pH 3T with glacial acetic acid,

- flowrate: 1.5mlperminute,
- spectrophotometer set at 270 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 3000 theoretical plates and the tailing factor is not 
more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C8HnN3O3S in the tablets.

Storage. Store protected from moisture.

Lamivudine and Tenofovir Tablets
Lamivudine and Tenofovir Disoproxil Fumarate Tablets

Lamivudine and Tenofovir Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of lamivudine, C8HnN3O3S and tenofovir disoproxil 
fiimarate, CT)H3i)N5OioP.C4H-04
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Usual strengths, Lamivudine 300 mg and Tenofovir disoproxil 
fumarate 300 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14)

Test solution. Use the filtrate, dilute if necessary, with the. 
dissolution medium.

Reference solution, 5.0 ml, each of, a 0.16 per cent w/v solution 
of lamivudine IPRS and tenofovir disoproxil fumarate IPRS 
in methanol, diluted to 25.0 ml with the dissolution medium.

Use the chromatographic system given in the Assay.

Inject the reference solution. The resolution between the peaks 
due to lamivudine and tenofoyir, disoproxil is not less, than 2.0.

Inject the reference solution and the test solution.

Calculate the contents of CsHhN3O3S and 
CipHjoNsO^P^H^ in the medium.

Q. Not less than 75 per cent ofthe stated amounts of 
C8HnN3O3S and C19H30N5O IoP5C4H404.

Related substances. Determine by liquid chromatography 
(2.4.14). '

NOTE — Prepare the solutions immediately before use.

Buffer solution. Dissolve 1.9 got ammonium acetatein 950 ml. 
oi water, adjusted to. pH 3.8,with glacial acetic acid and: 
dilute to 1000 ml of water.

Solvent mixture.. 80 volumes, of water and. 20 volumes of 
methanol.

Test solution. Disperse a quantity of the powdered tablets, 
containing 100 mg of Lamivudine in the solvent mixture and 
dilute to 100.0 ml with the solvent mixture.

Reference solution. A solution containing 0.00025 per cent 
w/v each of lamivudine IPRS and tenofovir disoproxil 
fumarate IPRS in the solvent mixture. ■ ,;

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane.bonded to porous silica (5 pm) (Such, 
as YMC-packODS-AQ), <

*Relative retention time with reference to tenofovir disoproxil peak.

IP 2022

- column temperature: 40°,
- mobile phase: A. a mixture of 95 volumes of buffer 

solution and 5 volumes of methanol,
B. a mixture of 30 volumes ofthe buffer 

solution, 68 volumes of methanol and 2 volumes of 
tertiary butanol,

- a gradient programme using the conditions given below 
- flow rate: 1ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 o
10 100 0
30 10 90
42 10 90

47 0 100
52 ' 0 ’ 100
57 100 0
65 100' ' " ' 0

Name Relative Correction
retention time factor

Mono ester impurity1*
Mono POC dimer impurity2* 
Tenofovir disoproxil (Retention 
time: about 32 minutes) , 
Mix dimer impurity3*
Carbonyl impurity4* _

Tenofovir disoproxil dimer 
impurity5* ■ ' • ■
Lamivudine (Retention _

0.75
0.9

1.0 ;
1.1

1.15

1.5

0.81

0.76

0.71
0.96

• 0.79

time is about! 2 minutes) 
Carboxylic acid impurity66 ..... . 

Lamivudine diastereomer 
impurity7'7

1.0
0.38

0.94

• 0.93

1.19

^Relative retention time with reference to lamivudine peak.
'Carbonic acid [ff[(l R)-2-(6-Afnihd-97Z-purin-9-yl)-1 -methylethoxy] 
methyl]hydroxyphosphenyl]oxy]methyl-l-niethylethylester,
2{[.(propan-2-yloxy.)carbonyi] oxy } methylhydrogen (S)-( {[(2 S)-I- 
($[((([9-(5-hydroxy-2,1 l-dimethyl-5-oxido-9-oxo-3,6,8,10-tetraoxa- 
57,5-phosphadodec-1 -yl]-9#-purin-6-yl} amino} methyl] amino]-9/f- 
purin-9-y!]propan-2-yl] methyl) phosphonate,
3 {[(pfopan-2-yloxy)carbonyIJdxy}niethylhydrogen(R)-( {1(2S)"1 ' 
(6 {[( {9-[2,1;1 “dimethyl-5-oxido-9.-ox-o,-5-( {[(propan-2-yloxy) 
carbonyl]oxy]methoxy-3,6,8,10-tetraoxa-5X5-phosphadodec-l-ylJ- 
9/7-purin-6-yl} amino }methyl} amino]-9#-purih-9-yl}propan'2"yI] 
methyl) phosphonate,.:

2696

https://nhathuocngocanh.com/



IP2022 LAMIVUDINE AND ZIDOVUDINE TABLETS

4gis{ [isopropoxycarbonyl) oxy] methyl} [((lR)-2-{ 6-isopropoxy 
carbonyl)amino]-9ZZ-purin-9-yI}  -1 -methyl ethoxymethyl] phosphonate, 
jjgfrakis[[(isopropoxycarbonyl)oxy]methyl}[methylenebis(imino-9ff- 
p8rine-6,9-diylpropane-l,2-diylpropane-l,2-diyloxymethylene)] bis 
(phosphonate),
«4-amino-2-oxo-pyrimidinyl-1,3-oxatiolane-2-carboxylic acid 
j(2S-cis)-(-)-l[(2J?,5/?)-2-(Hydroxymethyl)-l ,3-oxathiolan-5-yl] 
cytosisine.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 and 10000 theoretical 
plates for lamivudine and tenofovir disoproxil peak, 
respectively, the tailing factor is not more than 2.0 and the 
relative standard deviation for replicate inj ections is not more 
than 10.0 per cent for both the peaks.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to mono ester impurity is not more than 6 
times the area of the peak due to tenofovir disoproxil in the 
chromatogram obtained with the reference solution (1.5 per 
cent), the area of any peak corresponding to tenofovir 
disoproxil dimer impurity is not more than 0.8 times the area of 
the peak due to tenofovir disoproxil in the chromatogram 
obtained with the reference solution (0.2 per cent), the area of 
any peak corresponding to mono POC dimer impurity is not 
more than twice the area of the peak due to tenofovir disoproxil 
in the chromatogram obtained with the reference solution (0.5 
per cent), the area of any peak corresponding to mix dimer 
impurity is not more than 3 times the area of the peak due to 
tenofovir disoproxil in the chromatogram obtained with the 
reference solution (0.75 per cent), the area of any peak 
corresponding to carboxylic acid impurity is not more than 1.2 
times the area of the peak due to lamivudine in the 
chromatogram obtained with the reference solution (0.3 per 
cent), the area of any peak corresponding to lamivudine 
diastereomer impurity is not more than 0.8 times the area of 
the peak due to lamivudinein the chromatogram obtained with 
the reference solution (0.2 per cent), the area of any other 
secondary peak is not more than 0.8 times the area ofthe peak 
due to tenofovir disoproxil in the chromatogram obtained .with 
the reference solution (0.2 per cent) and the sum of all the 
secondary peaks is not more than 4.0 per cent. Ignore the 
peak due to fumaric, acid with a retention time at about 3.5 
minutes and any peak with an area less than 0.2 times the area 
ofthe tenofovir disoproxil peak in the chromatogram obtained 
with the reference solution (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14)..

NOTE — Prepare the solutions immediately before use.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 20 mg of Lamivudine, dissolve in 
100.0 ml of the mobile phase and filter.

Reference solution. A 0.1 per cent w/v solution each of 
lamivudine IPRS and tenofovir disoproxil fumarate IPRS in 
the mobile phase. Dilute 20.0 ml of the solution to 100.0 ml 
with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica ( 5 pm),
- column temperature: 35°,
- mobilephase: a mixture of50 volumes of a buffer solution 

prepared by dissolving 7.8 g of sodium dihydrogen 
orthophosphate dihydrate in 1000 ml of distilled water, 
adding 1 ml of triethylamine and adjusted to pH 2.3 
with orthophosphoric acid and 50 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the peaks due to lamivudine 
and tenofovir disoproxil is not less than 750 and 1500 
theoretical plates respectively, the tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent for each component.

Inject the reference solution and the test solution.

Calculate the content of CSH; jM-CLS and Ci9H3oN5010P,C4H404 
in the tablets.

Storage. Store protected from moisture, at temperature not 
exceeding 30°.

Lamivudine and Zidovudine Tablets
Lamivudine and Zidovudine Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of lamivudine, C8HnN3O3S and zidovudine, 
C10H13N5O4.
Usual strength. Lamivudine, 150 mg and zidovudine, 300 mg.

Identification

In the Assay, the two principal peaks in the chromatogram 
obtained with the test solution correspond to the peaks due 
to lamivudine and zidovudine in the chromatogram obtained 
with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid,
Speed and time. 75 rpm and 30 minutes.
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Withdraw a suitable volume ofthe medium and filter through 
a membrane filter disc having an average pore diameter not 
greater than 1.0 pm, rejecting the first 1 ml of the filtrate.

Determine by liquid chromatography (2.4.14).

Test solution. Dilute 5.0 ml of the filtrate to 50.0 ml with the 
mobile phase.

Reference solution. Dissolve an accurately weighed quantity 
of lamivudine IPRS and zidovudine IPRS in the mobile phase 
and dilute with the mobile phase to obtain a solution having a 
known concentration similar to the expected concentration of 
the test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: a degassed mixture bf 60 volumes of a 
buffer solution containing 0.1 M ammonium acetate in 
0.1 per cent acetic acid and 40 volumes of methanol,

~ flow rate: 1 ml per minute, 
spectrophotometer set at 270 nm,

- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections for each of 
the peaks corresponding to lamivudine and zidovudine is not 
more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the contents of QI L tN3O3S and Ci0H13N5O4.
Q. Not less than 75 per cent of the stated amounts of 
C8HhN3O3S and CjoHi3N504.

Related substances. Determine by liquid chromatography 
(2.4.14).' '

Solvent mixture. 95 volumes of mobile phase A and 5 volumes 
ofmobile phase B.

Test solution. Disperse a quantity of the powdered tablets 
containing 150 mg of Lamivudine in water with the aid of 
ultrasound for 15 minutes and dilute, to 100.0 ml with water, 
filter. Dilute 1.0 ml of the filtrate to 10.0 ml with the solvent 
mixture.

Reference solution (a). A solution containing 0.015 per cent 
w/v of lamivudine IPRS and 0.03 per cent w/v of zidovudine. 
IPRS in the solvent mixture.

Reference solution (b). A 0.017 per cent w/v solution of 
lamivudine resolution mixture B IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. a buffer solution prepared by 

dissolving 1.95 g of ammonium acetate in 900 ml of

’These are the process related impurities, monitored in the drug 
substance,
14-Aminopyrimidin-2(lf/)-one,
2Pyrimidine-2,4(117,327)-dione, ■

water, adjusted to pH 4.0 with glacial acetic acid and 
dilute to 1000.0 ml with water,

B. methanol, 
C. acetonitrile, 

- a gradient programme using the conditions given below 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 270 nm, 
- injection volume: 10 pl.

Time Mobile Mobile Mobile
phase A phase B phase C

(in min.) (per cent v/v) (per cent v/v) (per cent v/v) 
0 95 5 0
15 95 , 5 0
30 70 .30 0
38 70 30 . 0

38.1 0 0 100
45 0 0 100

45.1 95 5 0
60 95 5 ,0

Name Relative Correc-
retention tion 

time factor

- Acceptance 
Criteria Not 
more than 
(per cent)

Lamivudine-(cytosine)1’* 0.11 --
Lami vudine~(uracil)2, * 0.14 —
Lamivudine-(carboxylic acid)* 0.17
Lamivudine-(S-sulphoxide)3’ * 0.20 —
Lamivudine-(R-sulphoxide)4’ * 0.22 —
Zidovudine impurity C5 0.27 0.59
Lamivudine diastereomer6 0.50 —
Lamivudine 0.52
Zidovudine-(thymidine)7’* 0.60
Lamivudine-(uracil 
derivative)8’* 0.7Q —
Lamivudine-(salicylic acid)9, * 0.80 —
Zidovudine 1.0 —
Zidovudine impurity B'O ' 1.1 —
Any other secondary impurity — —
Total lamivudine related . 
impurities —
Total zidovudine related 
impurities — —
(The limit includes other impurities)

0.3

1.5
0.2

0.1

0.6

2.0
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31>[(2R,3S,55)-2-(Hydroxymethyl)-l,3-oxathiolaii“5-yi]cytosine 
S-bxide,
4p[(2R,3S',51S'S')-2-(Hydroxymethyl)-l ,3-oxathiolan-5-yl] cytosine 
S-oxide,
35-\Iethylpyrimidine-2,4(lJff,3/7)-dione)
6]q(2S,5S)-2-(Hydroxymethyl)-l,3-oxathiolan-5-yl]cytosme, 
7[I-(2-Deoxy-a-d-ribofuranosyl)]thymine, 
s(2Zf!i5S)l-[(27?,5S)'2-(Hydroxymethyl)-l,3-oxathiolan-5-yl]uracil) 
’2-Hydroxybenzoic acid,

’’J'-Chloro-S '-deoxythymidine.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between lamivudine diastereomer and 
lamivudine peaks is not less than 1.5 in the chromatogram 
obtained with reference solution (b) and the relative standard 
deviation of replicate injections is not more than 2.0 per cent 
for each component in the chromatogram obtained with 
reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the percentage of each lamivudine related impurity 
in the portion of tablets taken:

Result = — xlOO

where, rv = peak response of each lamivudine related 
impurity from the test solution,

rT = sum of the peak responses of lamivudine and 
all lamivudine related impurities from the test 
solution.

Calculate the percentage of each zidovudine related impurity 
and other impurity in the portion of tablets taken:

Result = — x c x 100
■ fT '

where, rv = peak response of each zidovudine related 
impurity and other secondary impurity from 
the test solution,

rT ~ sum of the peak responses of zidovudine, all 
zidovudine related impurities and other 
impurities from the test solution,

c ~ correction factor.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder equivalent to the average weight of one tablet 
into a 200-ml volumetric flask. Add 100 ml bfthe mobile phase 
and disperse with the aid of ultrasound for about 15 minutes 
with occasional shaking to obtain a uniform dispersion. Cool 
to room temperature and dilute to volume with the mobile 

phase. Filter the solution through a membrane filter disc with 
an average pore diameter not greater than 1.0 pm, rejecting the 
first few ml ofthe filtrate. Dilute 5.0 ml of the filtrate to 25.0 ml 
with the mobile phase. Further dilute 5.0 ml to 50.0 ml with the 
mobile phase and mix.

Reference solution. Weigh 30 mg of lamivudine IPRS and 
60 mg of zidovudine IPRS, transfer to a 100 ml volumetric 
flask, dissolve in the mobile phase and dilute to volume with 
the mobile phase. Further dilute 5.0 ml ofthe solution to 100.0 
ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: a degassed mixture of 60 volumes of a 
buffer solution containing 0.1 M ammonium acetate in 
0.1 per cent acetic acid and 40 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections for each of 
the peaks corresponding to lamivudine. and zidovudine is not 
more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the contents of CgHi jN3O3S and C10Hl3N5O4 in the 
tablets.

Storage. Store protected from moisture.

Lamivudine, Nevirapine and Stavudine 
Dispersible Tablets
Lamivudine, Nevirapine and Stavudine Dispersible Tablets 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amounts of lamivudine, C8Hi!N3O3S, 
nevirapine, C15Hl4N4O and stavudine, C10H12N2O4.

Usual strengths. Lamivudine 30 mg, Nevirapine 50 mg and 
Stavudine 6 mg; Lamivudine 60 mg, Nevirapine 100 mg and 
Stavudine 12 mg.

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with the reference, solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
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Medium, 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of water and 50 volumes of 
methanol.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A solution containing 0.02 per cent w/v of 
stavudine IPRS, 0.09 per cent w/v lamivudine IPRS and 0.15 
per cent w/v of nevirapine IPRS dissolved in minimum quantity 
of methanol and makeup with solvent mixture. Dilute 5 ml of 
the solution to 100 ml with the dissolution medium.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 65 volumes of a buffer solution 

prepared by dissolving 1 g of octane sulphonic acid 
sodium salt and 0.68 g of potassium dihydrogen 
phosphate in 1000 ml of water, adding 1 ml of 
triethylamine and adjusted to pH 2.5 with ortho­
phosphoric acid and 35 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 266 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 2000 theoretical plates for 
lamivudine, the tailing factor is not more than 1.5 for each 
component and the relative standard deviation for replicate 
injections is not more than 2.0 per cent for each component.

Inject the reference solution and the test solution.

Calculate the content of CgHnNjOsS, CisHi^O and 
Ci0H12N2Q4.

Q. Not less than 80 per cent of the stated amounts of 
C8HnN3O3S, C15HI4N4O andCwH12N2O4.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Prepare the solutions immediately before use.

Solvent mixture. 70 volumes of a solution containing 0.2 per 
cent v/v of orthophosphoric acid and 30 volumes of methanol.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 75 mg of Lamivudine, dissolve in 
the solvent mixture and dilute to 100.0 ml with the solvent 
mixture, filter. . .

Reference solution. Weigh 75 mg of lamivudine IPRS, 130 mg 
of nevirapine IPRS and 20 mg of stavudine IPRS, dissolve in 
20 ml of methanol and dilute to 100.0 ml with the solvent 

mixture. Dilute 1:0 ml of the solution to 100.0 ml with the 
solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: A. methanol,
B. a buffer solution prepared by 

dissolving 1.925 g of ammonium acetate in 1000 mlof 
water and adjusted to pH 3.0 with trifluoroacetic acid 

- a gradient programme using the conditions given below5 
- flow rate: 1.2 ml per minute, 
- spectrophotometer set, at 266 nm,, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) ( per cent v/v)

0 ■ 5 • ■ = ■ 95
15 15 85
30 45' . 55
40 6.0 . 40
48 60 40
51 5 95
60 5 95

Name Relative 
retention time

Carboxylic acid 0.36
Thymine 0,42

Lamivudine 0.74

Stavudine 1.0
Nevirapine 2.19

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
tailing factor is not more than 1.5 for each component.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 3 times the area of principal 
peak due to lamivudine in the chromatogram obtained with 
the reference solution (3.0 per cent) and the sum of areas of all 
the secondary peaks is not more than 5 times the area of 
principal peak due to lamivudinein the chromatogram obtained 
with the reference solution (5.0 per cent). ;
Uniformity of content. Complies with the test stated under 
Tablets.
Determine by liquid chromatography (2.4.14) as described 
under Assay using the following solution as the test solution. 
Test solution. Disperse one tablet in 20 ml of water, add 80 mi 
of the solvent mixture and mix with the aid of ultrasound and 

dilute to 250:0 ml with the solventinixture, filter.
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Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2:4.14).

Solvent mixture. Equal volumes of water and methanol.

Test solution. Weigh accurately a quantity of the powdered 
tablets containing 50 mg of Lamivudine, dissolve in 100.0 ml 
of solvent mixture. Dilute 10.0 ml of the solution to 50.0 ml with 
the solvent mixture and filter.

■ Reference solution. A solution containing 0.10 per cent 
w/v oilamivudine IPRS, 0.175 per cent w/v nevirapineIPRS 
and 0.025 per cent w/v of stavudine IPRS dissolved in 
minimum quantity of methanol .and makeup with solvent 
mixture. Dilute 5.0 ml ofthe solution to 50.0 ml with the solvent 
mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 65 volumes of a buffer solution 

prepared by dissolving 1 g of octane sulphonic acid 
and 0.68 g of potassium dihydrogen phosphate in 
1000 ml of water, adding 1 ml of triethylamine and

■ adjusted to pH 2.5 with orthophosphoric acid and 35 
volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 266 nm,

. - injection volume: 10 u.1.

Inject the reference solution. The test is not valid unless the 
column efficiency in not less than 2000 theoretical plates for 
lamivudine, the tailing factor is not more than 1.5 for each 
component and the relative standard deviation for replicate 
injections is not more than 2.0 per cent for each component.

Inject the reference solution and the test solution.

Calculate the content of CsHnN3O3S, C15Hi4N4O and 
C)0H12N2O4 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 25°.

Lamivudine, Nevirapine and Stavudine 
Tablets
Lamivudine, Nevirapine and Stavudine Tablets contain not 
less than 90.0 per cent and not more than 110.0 per cent ofthe 
stated amounts of lamivudine, C8Hi[N3O3S, nevirapine, 
Ci5H[4N4O and stavudine, C10Hi2N2O4. .

Usual strengths. Stavudine, 30 mg, Lamivudine, 150 mg and 
Nevirapine, 200 mg; Stavudine, 40 mg, Lamivudine, 150 mg 
and Nevirapine, 200 mg.

Identification
In the Assay, the three principal peaks in the chromatogram 
obtained with the test solution have retention times similar to 
those of the peaks due to lamivudine, nevirapine and 
stavudine in the chromatogram obtained with the reference 
solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter 
through a membrane filter disc having an average pore 
diameter not greater than 1.0 pm, rejecting the first few ml of 
the filtrate.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary.

Reference solution. Weigh 150 mg of lamivudine IPRS, 200 
mg of nevirapine IPRS and 30 mg of stavudine IPRS (if claim 
of stavudine per tablet is 30 mg) or 40 mg of stavudine IPRS 
(if claim of stavudine per tablet is 40 mg) and transfer to a 
100-ml volumetric flask. Add about 20 ml vfmethanol, disperse 
with the aid of ultrasound to dissolve and dilute to volume 
with a solvent mixture of equal volumes of methanol and 
water. Dilute 5.0 ml of the solution to 50.0 ml with 0.01 M 
hydrochloric acid.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: a degassed mixture of 35 volumes of 
methanol and 65 volumes of a buffer solution prepared 
by dissolving 0.68 g of potassium dihydrogen 
phosphate and 1.0 g of sodium octanesulphonate in 
1000.0 ml of water to which 1 ml of triethylamine is 
added and adjusted to pH 2.5 with orthophosphoric 
acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 266 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 2000 theoretical plates, the tailing factor for the 
individual lamivudine, nevirapine and stavudine peaks is not 
more than 1.5 and the relative standard deviation for replicate 
injections of all the analyte peaks is not more than 1.0 per cent.

Inject the reference solutioh and the test solution.
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Calculate the contents of C8HuN3O3S, CjsHu^O and 
Ci0H12N2O4 in the medium.

Q. Not Jess than 70 per cent of the stated amounts of 
CgHuNAS, C15H14N4O and CiqH]2N2O4.
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh accurately a quantity of the powdered 
tablets (a minimum of 2 tablets should be powdered) containing 
100 mg of nevirapine, transfer to a 200-ml volumetric flask and 
add about 150 ml of water. Disperse with the aid of ultrasound 
for 10 minutes with occasional shaking to obtain a uniform 
dispersion, cool to room temperature, dilute to volume with 
water and mix. Filter through a membrane filter disc with an 
average pore diameter not greater than 1.0 pm, rejecting the 
first few ml of the filtrate.

Reference solution (a). A solution containing 0.15 per. cent 
w/v of stavudine IPRS and 0.015 per cent w/v of thymine 
IPRS in water.

Reference solution (b). Weigh 75 mg of lamivudine IPRS and 
about 100 mg of nevirapine IPRS, transfer to a 200-ml 
volumetric flask, add 20 ml of methanol and mix with the aid of 
ultrasound to dissolve. Add 10 ml of the test solution to this 
solution and make up to volume with water and filter.

Chromatographic system
- a Stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. 0.1 M ammonium acetate, 

B. acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 . 95 05

05 95 05

25 20 80

30 20 80

31 95 05

35 • 95 05

Inject reference solution (a) and (b). The test is not valid unless 
the column efficiency for thymine, stavudine, lamivudine and 
nevirapine peaks is not less than 3000 theoretical plates and 
the tailing factor for the same peaks is not more than 2.0.

Inject the test solution and measure the peak responses of the 
major peaks due to lamivudine, nevirapine and stavudine. 
Calculate the amounts of related substances by the area 
normalisation method. The content of thymine is not greater 

than 3.0 per cent and that of any other impurity is not greater 
than 1.0 per cent. The sum of all the impurities is not greater 
than 3.5 per cent.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing about 150 mg of 
lamivudine to a 100-ml volumetric flask, add 20 ml of 
methanol and about 50 ml of a mixture of equal volumes of 
water and methanol and disperse with the aid of ultrasound 
for 5 minutes. Dilute suitably with the same solvent mixture 
to obtain a solution containing 0.15 mg of lamivudine per 
ml. Filter this solution through a membrane filter disc with 
an average pore diameter not greater than 1.0 pm, rejecting 
the first few ml of the filtrate.

Reference solution. A solution containing 0.015 per cent w/v 
of lamivudine IPRS and 0.02 per cent w/v of nevirapine IPRS 
and a concentration of stavudine IPRS similar to that of the 
concentration of stavudine in the test solution.

The chromatographic procedure may be carried out using the 
conditions described under Dissolution.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lamivudine peak is not 
less than 2000 theoretical plates, the tailing factor for the 
individual peaks due to lamivudine, nevirapine and stavudine 
is not more than 1.5 and the. relative standard deviation for 
replicate injections of all the analyte peaks is not more than 
1.0 per cent.

Inject the reference solution and the test solution.

Calculate the contents of C8HhN3O3S, C15Hi4N4O and 
C j 0H12N2O4 in the tablets.

Storage. Store protected from moisture.

Lamivudine, Nevirapine and 
Zidovudine Paediatric Dispersible
Tablets
Lamivudine, Nevirapine and Zidovudine Paediatric Dispersible 
Tablets contain not less than 95.0 per cent and not more than 
105.0 per cent of the stated amounts of lamivudine, 
C8HnN3O3S, nevirapine, Cj5Hi4N4O and zidovudine, 
C10H13N5O4.

Usual strength. Lamivudine 30 mg, Nevirapine 50 mg, 
Zidovudine 60 mg.
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Identification

A. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution correspond to the peaks in the 
chromatogram obtained with the reference solution.

B. Determine by thin layer chromatography (2.4.17), coating 
the plate with silica gel GF254,

Mobile phase. A mixture of 2 volumes of triethylamine, 20 
volumes of isopropyl alcohol and 80 volumes of 
dichloromethane.

Test solution. Weigh a quantity of the powdered tablet 
containing 15 mg of lamivudine, disperse in 10.0 ml of the 
methanol and filter.

Reference solution (a). A 0.15 per cent w/v solution of 
lamivudine IPRS in methanol.

Reference solution (b). A 0.2 per cent w/v solution of 
nevirapine IPRS in methanol.

Reference solution (c). A 0.3 per cent w/v solution of 
zidovudine IPRS in methanol.

Reference solution (d). Amixture of 1.0 ml each of reference 
solution (a), (b) and (c) diluted to 10.0 ml with methanol.

Apply to the plate 5 pl of the test solution and reference 
solution (d). Allow the mobile phase to raise 12 cm. Dry the 
plate in air and examine under the ultraviolet light at 254 nm. 
The principal spots in the chromatogram obtained with the 
test solution correspond to that in the chromatogram obtained 
with reference solution (d).

Tests
Disintigration (2.5.1). Not more than 3 minutes.

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).
Solvent mixture. Equal volumes of water and methanol.

Test solution. Use the filtrate, dilute if necessary.

Reference solution. Dissolve 34 mg of lamivudine IPRS, 
55 mg of nevirapine IPRS and 67 mg of zidovudine IPRS in 
the solvent mixture and dilute to 50.0 ml with the solvent 
mixture. Dilute 5.0 ml ofthe solution to 100.0 ml with dissolution 
medium.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 35°,
— sample temperature: 5°,

- mobile'phase: a mixture of 35 volumes of methanol and 
65 volumes of a buffer solution prepared by dissolving 
0.68 g of potassium dihydrogen phosphate and 1 g of 
sodium octanesulphonate in 1000.0 ml of water to which 
1.0 ml of triethylamine is added and adjusted to pH 2.5 
with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 266 nm,
- injection volume: 10 pl.

Inject the reference solution and the test solution.

Calculate the contents of CgHnN3O3S, C15Hi4N4O and 
C10H13N5O4 in the medium.

Q. Not less than 75 per cent of the stated amounts of 
C8H11N3O3S,C15H14N4Oand Ci0Hl3N5O4.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 60 volumes of water and 40 volumes of 
methanol.

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Lamivudine, in the solvent mixture and 
dilute to 100.0 ml with the solvent mixture, filter.

Reference solution (a). AsolutioncontainingO.OOOl percent 
w/v of lamivudine diastereomer IPRS ,0.001 per cent w/v of 
zidovudine impurity B IPRS, 0.05 per cent w/v of lamivudine 
IPRS and 0.1 per cent w/v of zidovudine IPRS in the solvent 
mixture.

Reference solution (b). A solution containing 0.03 per cent w/ 
v of lamivudine IPRS, 0.04 per cent w/v of nevirapine IPRS 
and 0.04 per cent w/v of zidovudine IPRS in the solvent mixture.

Reference solution (c). Dissolve 4 mg of nevirapine impurity 
A IPRS in 40 ml of methanol with the aid of ultrasound and 
dilute to 100.0 ml with water.

Reference solution (d). Dilute 5.0 ml of reference solution (b) 
and 5.0 ml of reference solution (c) to 100.0 ml with the solvent 
mixture.

Chromatographic system
- a stainless steel column 25 cm * 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asProntosiIC18H),

- sample temperature: 5°,
- mobile phase: A. a mixture of 100 volumes of 0.23 per 

cent w/v solution of ammonium dihydrogen phosphate, 
adjusted to pH 3.5 with orthophosphoric acid and 0.2 
volume of methanol,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 266 nm,
- injection volume: 20 pl.

2703

https://nhathuocngocanh.com/



LAMIVUDINE, NEVIRAPINE: AND ZIDOVUDINE PAEDIATRIC DISPERSIBLE TABLETS IP 2022

Time : Mobile phase A Mobile phase B
(in min.) . (per cent v/v) (per cent v/v)
• 0 v.. 99 1

10 99 1
20 90 10
25 85 15
42 70 30
55 70 30
57 99 1
65 99 1

Name Relative Correction
retention time factor

Lamivudine impurities

Carboxylic acid impurity1 023 2.33*

‘Correction factor with respect to Lamivudine
"Correction factor with respect to Nevirapine impurity A 
Correction factor with respect to Zidovudine ' ' ■
,4-amino-2-oxo-pyrimidinyl-l,3-oxoathioIane-2-carboxylic acid,
2 (2S-cri)-(-)-l-[(2R, 5R)-2-(Hydroxymethyl)-l ,3-oxathiolan-5- 
yi]cytosine,
35,1 l-dihydro-6Zf-l l-ethyl-4-methyl-dipyrido(3,2-b:2’,3’- 
e)(I,4)diazepin-6-one, ... ..
4(5,1 l-dihydro-4-methyL6//-dipyrido(3f2-b:2’,3’-e)(l,4)diazepin-6- 
one),
55,1 1 - dihydro-4-methyl-67?-1 1 -propyl-dipyrido(3,2-b:2’,3 ’- 
e)(l,4)diazcpin-6-one,
63’-azido-3’deoxy-3’-Azido-3’deoxythymidine; stavudine,
73!-chloro-3’deoxythymidine,- ’ ' '
82,4-dihydroxy-5-methy pyrimidine; thymine,
9l-(2-deoxy-f’-D-ribifuranosyI)-5-ihethyl uracil,
10r-(3'-azido-2,3-dideoxy‘-f?-D-threb-pehtafuranosyl)-thymidine,
nl-(3-(3-(3-azido-2,3-dideoxy-pentdfura:nosyl))-5-methyl-2,6-dioxo-  
3,6-dihydropyrimi din -1 ~yl:)-2,3-dideoxypentofura.no syl)- 
5methylpyrimidinc-2,4-dione.

Lamivudine diastereomer* 2 0.57 1.43*

Nevirapine impurities

Nevirapine impurity A3 1.45 —
Nevirapine impurity B4 1.22. 0.83s

Nevirapine impurity C5 1.67 : 1.03s

Zidovudine impurities

Zidovudine impurity A6 0.76 0.86°
Zidovudine 1.0 " '—
Zidovudine impurity B7 1.02 1.06*

Zidovudine impurity C8 039 0.86*
Thymidine9 , 0.66 j 0.93*
Zidovudine three isomer10 * 0.96 1.06*
Zidovudine thymidine adduct11 1.28 0.98* 

The retention time of lamivudine, zidovudine, nevirapine and 
nevirapine impurity Apeaks are about 18.5 minutes, 31 minutes 
40.6 minutes and 45 minutes respectively.

Inject reference solution (a) and (d). The test is not valid unless 
the resolution between the peaks due to lamivudine 
diastereomer and lamivudine is not less than 1.5 and between 
zidovudine and zidovudine impurity B is not less than 1.5 in 
the chromatogram obtained with reference solution (a), the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 5.0 per cent, 
for the peaks due to lamivudine, nevirapine related compound 
A and zidovudine in the chromatogram obtained with reference 
solution (d).

Inject reference solution (d) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to carboxylic acid impurity, lamivudine 
distereomer, each of, is not more thanl .66 times the area ofthe 
peak due to lamivudine in the chromatogram obtained with 
reference solution (d) (0.5 per cent), the area of any peak 
corresponding to nevirapine impurity A, nevirapine impurity 
B and nevirapine impurity C, each of, is not more than 1.25 
times the area of peak due to nevirapine impurity A in the 
chromatogram obtained with reference solution (d) (0.5 per 
cent), the area of any peak corresponding to zidovudine 
impurity A (stavudine), zidovudine impurity B, thymidine, 
zidovudine threo isomers and zidovudine thymidine adduct, 
each of, is not more than 1.25 times the area of the peak due to 
zidovudine in the chromatogram obtained with reference 
solution (d) (0.5 per cent), the area of any peak corresponding 
to zidovudine impurity C (thymine) is not more than 2.5 times 
the area of the peak due to zidovudine in the chromatogram 
obtained with reference solution (d) (1.0 per cent), the area of 
any other secondary peak is not more than 1.66 times the area 
of the peak due to lamivudine in the chromatogram obtained 
with reference solution (d) (0.5 per cent). The sum of all the 
impurities is not more than 2.5 percent.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of 0.01 M hydrochloric acid 
and 50 volumes of methanol.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 300 mg of lamivudine, 
disperse in the solvent mixture and dilute to 500.0 ml with the 
solvent mixture, filter. Dilute 5.0 ml of the solution to 20.0 ml 
with the solvent mixture.

Reference solution. Dissolve 75 mg of lamivudine IPRS, 125 
mg of nevirapine IPRS and 150 mg ofzidovudine IPRS in the 
solvent mixture and dilute to 100.0 ml with the solvent mixture. 
Dilute 10.0 ml of the solution to 50.0 ml with the solvent mixture.

Use chromatographic system as described under Dissolution.
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Inject the reference solution. The test is not valid unless the 
column efficiency is not less than,2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for each component.

Inject the reference solution and the test solution.

Calculate the contents of C8HnN3O3S, Cl5H14N4O and 
Ci0Hi3NsO4 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Lamotrigine

C9II7C12N5 , Mol,. Wt. 256.1

Lamotrigine is 6-(2,3-dichlorophenyl)-l ,2,44riazine-3,5- 
diaminc. '

Lamotrigine contains not less than 98.5 per cent and not more 
than 101.5 per cent of C9H7C12N5, calculated on the dried basis.

Category. Anticonvulsant

Description. A white to off - white powder.

Identification
Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried but. ' '''' -

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lamotrigine 
IPRS or with the reference spectrum of lamotrigine.

B. When examined in the.range 210 to 360 nm (2.4.7),a 
0.0025 per cent w/v solution.in methanol exhibits a maximum 
at about 309 nm.

C. In the Assay, the principal peak in the chromatogram 
obtained with test solution corresponds to the peak in the 
chromatogram obtained with reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture: 80 volumes of mobile phase Aand 20 volumes 
of mobile phase B.

Test solution. Dissolve 100 mg of the substance under 
examination in 100 ml of solvent mixture.
Reference solution (a). A 0.05 per cent w/v solution of 
lamotrigine IPRS in solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to lOO.Omlwithsolventmixture.
Chromatographic system
■ ' - a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm), 
mobile phase: A. 0.174 per cent w/v solution of 
dipotassium hydrogen phosphate, adjusted to pH 7.5 
with orthophosphoric acid and filter,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flowrateil.5mlperminute,
- spectrophotometer set at 250 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20
5 80 20

15 25 75
30 25 75
35 80 20

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 5 000 theoretical plates and 
the tailing factor is not more than 2.0.
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 2 times the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent).
Heavy metals (2.3.13). 2.0g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.
Loss on drying (2.4.19). Notmore than0.5 percent, determined 
on 1.0 g by drying in an oven at 105°, under vacuum, for 
3 hours.

. Assay. Determine by liquid chromatography (2.4.14).
Test solution. Dissolve 100 mg of the substance under 
examination in 100 ml of mobile phase. Dilute 10.0 ml ofthe 
solution to 50.0 ml with mobile phase.
Reference solution. A 0.02 per cent w/v solution of lamotrigine 
IPRS in mobile phase.
Chromatographic system

— a stainless steel column 15 cm x 4.6 mm packed with 
octadecylsilane bonded to porous silica (5 pm),
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- mobile phase: a mixture of 30 volumes of acetonitrile 
and 70 volumes of 0.408 per cent w/v solution of 
potassium dihydrogen orthophosphate adjusted to pH 
7.0 with dilute potassium hydroxide, solution.

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 308 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2;0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C9H7CI2N5.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Lamotrigine Dispersible Tablets
Lamotrigine Dispersible Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent ofthe stated amount of 
lamotrigine, C9H7C12NS.

Usual strengths. 25 mg; 50 mg; 100 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.7 Mhydrochloric acid, 
Speed and time. 50 rpm for 3 0 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. The filtrate obtained as given above.

Reference solution. Dissolve an accurately weighed quantity 
of lamotrigine IPRS in the dissolution medium andr dilute 
with the dissolution medium to obtain a solution having a 
known concentration similar to the expected concentration of 
the test solution. ■

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes of a 0.408 per cent 

w/v solution of potassium dihydrogen phosphdte 
previously adjusted to pH 7.0 with potassium hydroxide, 
30 volumes of acetonitrile

- flow rate: 1.2 ml per minute, ;
- spectrophotometer set at 308 nm,
- injectionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent

Inject the reference solution and the test solution.

Calculate the content of C9H7CI2N5 in the medium.

Q. Not less than 75 per cent of the stated amount of C9H7C12N5.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 200 mg of Lamotrigine in 
10 ml of methanol and dilute to 100.0 ml with the mobile phase, 
filter. Dilute 1.0 ml ofthe solution to 10.0 ml with the mobile 
phase.

Reference solution. A 0.02 per cent w/v solution of lamotrigine 
IPRS, dissolved in methanol and diluted with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes ofa 0.408 per cent 

w/v solution of potassium dihydrogen phosphate 
previously adjusted to pH 7.0 withpo/awum hydroxide, 
30 volumes of acetonitrile,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 308 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2500 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C9H7C12N5.

Storage. Store protected from light and moisture.

Labelling. The label states that the tablets should be dispersed 
in water immediately before use.

Lamotrigine Prolonged-release Tablets
Lamotrigine Sustained-release Tablets; Lamotrigine 
Extended-release Tablets
Lamotrigine Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements ofthe monograph, are not interchangeable, as 
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the dissolution profile of the products of different 
manufacturers may not be the same.

Lamotrigine Prolonged-release Tablets contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of lamotrigine, C9H7C12N5.

Usual strengths. 50 mg; 100 mg; 200 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2). Complies with the test stated under tablets.

Related substances. Determine by liquid chromatography 
(24.14).

Solvent mixture. 60 volumes of methanol and 40 volumes of 
water.

Test solution. Weigh and transfer 5 tablets in to suitable 
volumetric flask, add methanol to 10 per cent of the volume of 
the flask and sonicate to disperse. Further add solvent mixture 
to 75 per cent of the volume of the flask and sonicate for 60 
minutes in cool water with occasional shaking. Make up the 
volume with the solvent mixture. Centrifuge and dilute the 
supernatant liquid with the solvent mixture to prepare a 0.01 per 
cent w/v solution.
Reference solution. A 0.0001 per cent w/v solution of 
lamotrigine IPRS, dissolved in minimum quantity of methanol 
and diluted with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: a mixture of 60 volumes of water, 40 
volumes of methanol and 0.01 volume of triethylamine, 
adjusted to pH 7.0 with 10 per cent v/v solution of 
orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 309 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 
in the chromatogram obtained with the reference, solution 
(0.5 per cent) and sum of the areas of all the secondary peaks 
is not more than 1 ;5 times the area of the peak in the chromatogram 
obtained with the reference solution (1.5 per cent).

LANSOPRAZOLE

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of methanol and 40 volumes of 
water.

Test solution. Weigh and transfer 5 tablets in to suitable 
volumetric flask, add methanol to 10 per cent ofthe volume of 
the flask and sonicate to disperse. Further add solvent mixture 
to 75 per cent of the volume of the flask and sonicate for 60 
minutes in cool water with ocassional shaking. Make up the 
volume with the solvent mixture. Centrifuge at 3500 rpm for 15 
minutes. Dilute to obtain a solution of 0.01 per cent with the 
solvent mixture.

Reference solution. Dissolve 50 mg of lamotrigine IPRS in 
10.0 ml of methanol, sonicate to dissolve and dilute to 100.0 
ml with the solvent mixture. Further dilute the solution with 
the solvent mixture to obtain a solution of 0.01 per cent.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of water, 40 

volumes of methanol and 0.01 volumes of triethylamine, 
adjusted to pH 7.0 with 10 per cent v/v solution of 
orthophosphoric acid,

- flow rate: 1 ml per minute,
- . spectrophotometer set at 309 nm, .
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 3 000 and the tailing factor is 
not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C3gH72N20i2 in the tablets.

Storage. Store protected from light.

Lansoprazole

C16H14F3N3O2S Mol. Wt. 369.4

Lansoprazole is (J?S)-2-[[[3-methyl-4-(2^^-trifluoroetho?g/)- 
2-pyridinyl]methyI]sulphinyl]-1//-benzimidazole.

Lansoprazole contains not less than 98.0 per cent and not 
more than 102.0 percent of C^H^^C^S, calculated on the 
anhydrous basis.
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Category. Antiulcer.

Description. A white to brownish-white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lansoprazole 
IPRS or with the reference spectrum of lansoprazole.

B. When examined in the range of200 nm to 400 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows maxima at the 
same wavelength obtained with the solution having same 
concentration of the reference solution;

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Use the solutions at or below 5°.

Solvent mixture. 75 volumes of 0.1 M sodium hydroxide 
solution and 25 volumes of methanol.

Test solution. Dissolve about 125 mg ofthe substance under 
examination in 50 ml of methanol. Dilute 1.0 ml of the solution 
to 10.0 ml with solvent mixture.

Reference solution (a). A solution containing 5 mg each of 
lansoprazole IPRS and lansoprazole impurity A IPRS in 200 
ml of methanol. Dilute 1 ml of the solution to 10 ml with solvent 
mixture.

Reference solution (b). A 0.0025 per cent w/v solution each of 
lansoprazole IPRS and lansoprazole impurity B IPRS in 
methanol. Dilute 1.0 ml of the solution to 10.0 ml with the 
solvent mixture. . ■;;

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. water,

B. amixture of 80 volumes cfi acetonitrile, 
20 volumes of water and 0.5 volume of triethylamine, 
adjusted to pH 7.0 with orthophosphoric acid, 

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 285 nm, 
- injection volume: 40 pl.

Time Mobile phase A - Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10

40 20 ,, 80

50 20 .80
51 ~ 90 w ■ • / 10 ■

60 90 L: 10 •

'[[(1H -Benzimidazole-2-yl)sulphinyl]methyl]-3-methyM-(2,2 7. 
trifluoroethoxy)-pyridine 1-oxide,

22-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl]methyl] sulphonyl] 
benzimidazole,

Name Relative 
retention time

Correction, 
factor

Lansoprazole 7V-oxide1 0.8 ■ 0.77
Lansoprazole 1.0 —

Lansoprazole impurity A2 1.1 122
Lansoprazole impurity B3 1.2 —

32-[[[3-Methyl-4-(2,2,2-trifluoroethoxy)-pyridin-2-yl] methyl] 
sulphanyl]-lH -benzimidazole.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to lansoprazole and 
lansoprazole impurity A is not less than 6 and the relative 
standard deviation for replicate injections is not more than 3.0 
per cent.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area ofthe 
peak due to lansoprazole impurity A is not more than 0.4 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.4 per cent), the area of each peak 
due to lansoprazole W-oxide and lansoprazole impurity B is 
not more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent), the area of any other secondary peak is not more than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 percent). The sum of 
the areas of all the secondary peaks is not more than 0.6 times 
the area of the principal peak in the chromatogram obtained 
with the reference solution (b) (0,6. per cent). Ignore any peak 
with an area less than 0.05 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.05 
per cent). . . ; ' ■

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.1 per cent, determined on a 
1.0 g in a mixture of 90 volumes of pyridine and 10 volumes of 
ethylene glycol.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of water, 40 volumes of 
acetonitrile and 1 volume of triethylamine, adjusted to pH 
10.0 with orthophosphoric acid. '

Internal standard solution. A 0.25 per pent w/v solution of 
4-ethoxyacetophenone in solvent mixture.; 
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fest solution. Dissolve about 50 mg of the substance under 
examination in 10.0 ml of internal standard solution. Dilute 

■ 1.0 ml ofthe solution to 50 ml with solvent mixture.

Reference solution (a). A solution containing 0.01 per cent 
w/v each of lansoprazole IPRS and lansoprazole impurity A 
IPRS in the solvent mixture.

.Reference solution (b). A 0.5 per cent w/v solution of 
lansoprazole IPRS in internal standard solution. Dilute 1.0 ml 
ofthe solution to 50.0 ml with solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of water, 

40 volumes of acetonitrile and .1. volume of 
triethylam ine, adjusted to pH 7.0 with orthophosphoric 
acid,

- flowrate: 1 mlperminute,
- ■ spectrophotometer set at 285 nm,

; - injection volume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due lansoprazole and 
lansoprazole impurity A is not less than 5 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of Ci6H14F3N3O2S.

Storage. Store protected from light and moisture.

Lansoprazole Gastro-resistant
Capsules
Lansoprazole Gastro-resistant Capsules contain not less than 
90:0 per cent and not more than 1'10.0 per cent of the stated 
amount of lansoprazole, C16H!4F3N3O2S. They are made gastro- 
resistant by enteric-coating or by other means.

Usual strengths. 15 mg; 30 mg.

Identification

A. Shake the contents of Capsules containing about 5 mg of 
Lansoprazole in 5 ml of methanol and centrifuge. To 0.1 nil of 
the supernatant, add 10 ml of methanol and examine in thd 
range 200 to 400 nm (2.4.7). The spectra obtained with the test 
solution exhibits the maxima at the same wavelength with' that 
of the reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution;;

Tests
Dissolution (2.5.2).

A. Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.1 M hydrochloric acid, 
Speed and time. 75 rpm and 60 minutes.

Withdraw 25 ml of the medium and proceed as directed for test 
solution in the test B, leaving the remaining 475 ml in the 
vessel for use in the test B and measure the absorbance of the 
filtrate, suitably diluted if necessary with dissolution medium 
at 306 nm (2.4.7). Calculate the content of lansoprazole, 
C16H!4F3 N ;O2S in the medium from the absorbance obtained 
from a solution of lansoprazole IPRS having a known 
concentration of about 8.0 per cent ofthe stated amount of 
lansoprazole dissolved per 500 ml of test A medium.

Complies with the acceptance criteria given under acid stage.

B. Apparatus No. 2 (Paddle),

Medium. 500 ml of buffer solution prepared by dissolving 
16.35 g of monobasic sodium phosphate, 7.05 g of sodium 
hydroxide and 3 g oi sodium dodecyl sulphate in 1000 ml of 
water,
Speed and time. 75 rpm and 60 minutes.

Add 425 ml of buffer solution to the remaining 475 ml of 
solution in each vessel from the test A. Adjusted to pH 6.8 
with either orthophosphoric acid or sodium hydroxide, filter 
and measure the absorbances at 286 nm and 650 nm. Calculate 
the content of lansoprazole, Ci6HI4F3 N3O2S in the medium 
from the difference between the absorbances at 286 nm and 
650 nm obtained from a solution of lansoprazole IPRS having 
a known concentration of about 70 per cent of the stated 
amount of lansoprazole dissolved in 900 ml of buffer stage 
medium.

Q. Not less than 80 per cent of the stated amount of 
c16h14f3n3o2s.

NOTE — A volume of methanol not to exceed 0.5 per cent of 
the total volume of standard solution may be used to dissolve 
Lansoprazole IPRSprior to dilution with acid stage medium 
and the amount of methanol not to exceed 2.0 per cent of the 
total volume of standard solution may be used to dissolve 
Lasoprazole IPRS prior to dissolution with buffer stage 
medium.

Uniformity of content. Shake the content of 1 Capsule with 30 
ml of 0.1Msodium hydroxide in a 100-ml volumetric flask and 
sonicate to disintegrate. Dilute to volume with acetonitrile, 
centrifuge and filter. Dilute a volume of the filtrate with a mixture 
of 7 volumes of acetonitrile and 3 volumes of 0.1 Msodium 
hydroxide to obtain a solution containing about 0.012 mg of 
lansoprazole per ml and measure the absorbance at about 
294 nm.
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Calculate the content of lansoprazole, C16H14F3N3O2S by using 
a 0.0012 per cent w/v solution of lansoprazole IPRS in a mixture 
of 7 volumes of acetonitrile and 3 volumes of 0.1 M sodium 
hydroxide.

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1 g of the contents of capsules by drying in an oven at 60° 
in vacuum over phosphorus pentoxide, at a pressure not 
exceeding 5 mm of Hg.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of water, 40 volumes of 
acetonitrile and 1 volume of triethylamine, adjusted to pH 
10.0 with orthophosphoric acid.

Internal standard solution. A 0.75 per cent w/v solution of 
4r-ethoxyacetophenone in acetonitrile.

Test solution. Shake the contents of 10 Capsules containing 
about 300 mg of Lansoprazole with 60 ml of 0.1 Msodium 
hydroxide in a 300-ml conical flask and sonicate until 
completely disintegrated. Add 20.0 ml of acetonitrile and 
20 ml of internal standard solution, shake well and centrifuge. 
Dilute a volume of supernatant with solvent mixture to obtain 
a concentration of 0.1 mg of lansoprazole per ml and filter.

Reference solution (a). A solution containing 0.01 per cent 
w/v each of lansoprazole IPRS and 2-[[[3-methyl-4-(2,2,2r 
trifluoroethoxy)-2 -pyridyl] methyl] sulfonyl] benzim idazole 
IPRS (lansoprazole impurity A IPRS) in the solvent mixture.

Reference solution (b).K 0.3 per cent w/v solution of 
lansoprazole IPRS in a mixture of 3 volumes of 0.1Msodium 
hydroxide and 2 volumes of acetonitrile. To 25.0 ml of the 
solution, add 5.0 ml of internal standard solution and dilute to 
50.0 ml with the solvent mixture. Dilute this solution with the 
solvent mixture to obtain a solution containing 0.01 per cent 
w/v of Lansoprazole.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumes of water, 40 

volumes of acetonitrile and 1 volume of triethylamine, 
adjusted to pH 7.0 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 285 nm,
- injection volume: 10 pl.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to lansoprazole and 
lansoprazole impurity Ais not less than 5.0 in reference solution 
(a). The relative standard deviation for replicate injections is 
riot more than 2.0 per cent in reference solution (b)..

Inject reference solution (b) and the test solution. .

Calculate the content of Ci6Hi4F3N3O2S in the Capsules/

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Lapatinib Ditosylate

C^mOFNAS^CtHAS . Mol. Wt 925.5
(anhydrous)

C^H^IFNAS^CzHgOjSAO Mol. Wt. 943.5
(monohydrate)

Lapatinib Ditosylate is 7V-[3-chloro-4-[(3-fluorophenyl) 
methoxy]pheny11-6- [5-[(2-methylsulfonyl ethylamino)methyl]- 
2-furanyl]-4-quinazolinamine ditosylate.

Lapatinib Ditosylate contains not less than 97.0 per cent and 
not more than 102.0 per cent of C29H26C1FN 4O4S, 2C7HsO3S, 
calculated on the anhydrous basis.

Category. Anticancer.

Description. A yellow powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lapatinib 
ditosylate IPRS or with the reference spectrum of lapatinib 
ditosylate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
p-Toluenesulphonic acid. Not less than 36.1 per cent w/w and 
not more than 38.0 per cent w/w, calculated on anhydrous 
basis.
Dissolve 0.4 g ofthe substance under examination in 60 ml of 
methanol and 10 ml of water. Titrate with 0.1 M sodium 
hydroxide using phenolphthalein solution as indicator.
1 ml of 0.1Msodium hydroxide is equivalent to 0.01722 g of 
p-toluenesulphonic acid.
Related substances. Determine by liquid chromatography 
(2.4.14).,
Solvent mixture. Equal volumes of acetonitrile and methanol.
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| fest'solution. Dissolve 50 mg of the substance under 
j examination in the solvent mixture and dilute to 50.0 ml with 
j the solvent mixture.

I Reference solution. A solution containing 0.001 per cent w/v 
| each,, of lapatinib ditpsylate IPRS and lapatinib impurity B 
j [PRS in the solvent mixture.

; Chromatographic system
j a stainless steel column of 25 cm x4.6 mm, packed with
j A octylsilane bonded to porous silica (5 pm),

- mobile phase: A. dissolve 2.72 g of potassium 
1 dihydrogen phosphate in 1000 ml of water, adjusted to 
1 pH 7.0 with triethylamine,
i B: a mixture of 80 volumes of acetonitrile

and 20 volumes methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm, 
- injectionvolume:20pl.

Time Mobile phase A
(in min.) (per cent v/v)

0 45
8 45

25 30
: . ; 45 30

50 45
60 45

Name Relative
_______ • _______ _ __________ retention time 

Lapatinib impurity B1_________________________ .0.7

!N-(4-(3-flu orobenzyloxy)phenyl)-6-(5-((2-methylsulfonyl) 
j ethylamino)methyl)furan-2-I) quinazolin-4-amine-bis-4-methylbenzene
1 sulfonate,

:5-(4-[3-chi oro-4-(3-fluorobenzyl oxy)amino]-6-qu inazo linyl)-furan-2- 
i carbaldehyde,

34-(3-chloro-4-(3-fluorobenzyloxy)-plienylainino)-6-(5-hydroxy- 
aiethyl-furan-2-yl)quinazoline.

Inject the reference solution. The test's not valid unless the 
resolution between lapatinib impurity B and lapatinib is not 
less than 2.0, the column efficiency ofthe principal peak is not 
less than 3000 theoretical plates and the tailing factor is hot 
more than 2.0.

J Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 

■ secondary peak is not more than 0.5 times the area of the 
j principal peak in the chromatogram obtained with the reference

■

Lapatinib .... 1.0
Lapatinib impurity A* 1 2 3 * 1.4,

Lapatinib impurity C5 1.3

Mobile phase B 
(per cent v/v) 

55
55
70
70
55
55

solution (0.5 per cent) and the sum of areas of all the secondary 
peaks is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent). Ignore the peak due to tosylate at relative retention time 
ofabout0.14.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 1.0 per cent (for anhydrous 
form) and 1.6 per cent to 2.5 per cent (for monohydrate form), 
determined on 0.5g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml ofthe mobile phase. Dilute 5.0 ml ofthe 
solution to 50.0 ml with the mobile phase.

Reference solution. A 0.01 per cent w/v solution of lapatinib 
ditosylate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column of 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 35 volumes of buffer solution 

prepared by dissolving 2.72 g ofpotassium dihydrogen 
phosphate in 1000 ml of water, adjusted to pH 7.0 with 
triethylamine and 65 volumes of a mixture of 80 ml of 
acetonitrile and 20 ml of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 20 pi.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C29H26CIFN 4O4S, 2C7H8O3S.

Storage. Store protected from light.

Lapatinib Tablets
Lapatinib Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of lapatinib, 
C29H26C>N4O4S.

Usual strength. 250 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with test solution (b) corresponds to the peak in the 
chromatogram obtained with the reference solution.
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Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 M hydrochloric acid containing 2 per 
cent of Tween 80,
Speed and time. 55 rpm and 30 minutes.
Withdraw a suitable volume of the medium and filter.
Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of methanol and acetonitrile.
Test solution. Dilute 2 ml of the filtrate to 25 ml with the solvent 
mixture.
Reference solution. A0.0036 per cent w/v solution of lapatinib' 
ditosylate IPRS in the solvent mixture,
Use chromatographic system as described under Assay.
Q. Not less than 75 per cent of the stated amount of 
Q9H26C1FN4O4S.
Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of acetonitrile and methanol. 
Test solution. Disperse a quantity of powdered tablets 
containing 100 mg of lapatinib in the solvent mixture and dilute 
to 100.0ml with thesolvent mixture.
Reference solution. A 0.00016 per cent w/v solution of 
lapatinib ditosylate IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column, 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),.

— column temperature: 35°,
- mobile phase: A. a mixture of 98 volumes of buffer 

solution prepared by dissolving 2.72 g of potassium, 
dihydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 7.0 with triethylamine and 2 volumes of 
methanol,

B: a mixture of 80 volumes of acetonitrile 
and 20 volumes of methanol,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 50 50
8 50 .■ 50 . ...

40 40 60
50 20 80

■ 55 ... 20 ; 80......
60 50 • r • . . 50 .
70 ■ 50 ■ 50

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 5 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than 15 times the area of the principal peak in the 
chromatogram obtained with the reference solution (1.5 per 
cent). Ignore the peak due to tosylate at relative retention time 
ofabout0.14.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of acetonitrile and methanol.

Test solution (a). Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 0.25 g of lapatinib in 
the solvent mixture and dilute to 250.0 ml with the solvent 
mixture.

Test solution (b). Dilute 2.0 ml of test solution (a) to 100.0 ml 
with the solvent mixture.

Reference solution. A 0.00325 per cent w/v solution of 
lapatinib ditosylate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

, octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 530 volumes of a buffer 

solution prepared by dissolving 2.72 g of potassium 
dihydrogen orthophosphate in 1000 ml water, 
adjusted to pH 3.0 with orthophosphoric acid, 
395 volumes of acetonitrile and 75 volumes of 
tetrahydrofuran,

- flow rate: 1.5 nil per minute,
- spectrophotometer set at 260 nm,
- injectionyolume: 10.pl.

Inject the reference solution. The test, is not valid unless the 
column efficiency is not less than 1000 theoretical plates, 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 2.0 
percent. j';'/ ■

Inject the reference solution and test solution (b).

Calculate the content of C29H26C1FN4O4S in the tablets.

Storage. Store protected from light. . ,

Labelling. The label states the strength in terms of the 
equivalent amount of Lapatinib. ’ '
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Latanoprost

Mol. Wt. 432.6

Latanoprost is isopropyl (Z>7-[(1 /< 2R, 3R, 5iS>3,5-ctihydroxy- 
2-[(3?)-3-hydroxy-5 -phenylpentyl] cyclopentyl]~5-heptenoate.

Latanoprost contains not less than 94.0 per cent and not more 
than 102.0 per cent of C^H^Os,.calculated on the anhydrous 
basis. . ..

Category. Antiglucoma.

Description. A colourless to slightly yellow oil.

Identification
NOTE — Wear protective glasses and gloves while handling 
the material. Avoid contact during pregnancy or while 
nursing. ' •. . . ' ' •

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with latanoprost 
IPRS or with the reference spectrum of latanoprost.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests
Specific optical rotation (2.4.22). + 31.0° to + 38.0°, determined 
in a 1.0 per cent w/v solution of latanoprost in acetonitrile. 
Related substances., Determine by liquid chromatography 
(2.4.14) as described under Assay using the.following 
modifications.
Solvent mixture. 80 volumes of hexane and 20 volumes of 
ethanol.
Reference solution (b). A 0.004 per cent w/v solution of 
latanoprost IPRS in the solvent mixture.

Name Relative
retention time

Correction 
factor

Isopropyl diphenyl phosphoryl ■
pentanoate1 0.79 0-4
Latanoprost impurity B2 0.89 —

Latanoprost 0 1.0 ■ ■ ■ — '■
LatanoprostimpurityA3 1.1
'isopropyl 5-(diphenylphosphoryl) pentanoate,

2isopropyl (Z)-7-[(lR, 2R, 3R, 5S)-3, 5-di hydroxy-2-[(3 S)-3-hydroxy- 
5-phenylpentyl] cyclopentyl]-5,-heptenoate,

’isopropyl (E)-7-[(lR, 2R, 3R, 5S)-3, 5-dihydroxy-2-[(3R)-3-hydroxy- 
5-phenylpentyl] cyclopentyl]-5-heptenoate.

Inject reference solution (a).The test is not valid unless the 
resolution between the peaks due to latanoprost and 
latanoprost impurity A is not less than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to isopropyl diphenylphosphoryl 
pentanoate is not more than 0.05 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent), the area of any peak corresponding to 
latanoprost impurity A is not more than 1.75 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (3.5 per cent), the area of any peak corresponding 
to latanoprost impurity B is not more than 0.25 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent), the area of any other 
secondary peak is not more than 0.05 times the area of the 
principal peak obtained with reference solution (b) (0.1 per 
cent) and the sum of the areas of all the secondary peaks 
excluding latanoprost impurity A and impurity B is not more 
than 0.25 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with the area less than 0.025 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Latanoprost impurity E. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 30 volumes of acetonitrile and 70 volumes 
of water.

Test solution. Dissolve 100 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution. A 0.0001 per cent w/v solution of 
latanoprost impurity E IPRS ((Z)-7-[(IR,2R;3R,5S)-3,5- 
dihydroxy-2-[(3Rf3-hydroxy-5-phenylpentyl]-5-heptanoic 
acidIPRS) in the solvent mixture.

Chromatographic system
.. — a stainless steel column . 15 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 60°,
- mobile phase: A. a mixture of 300 volumes of 

acetonitrile, 1 volume of orthophosphoric acid and 
700 volumes of water,

B. a mixture of 800 volumes of 
acetonitrile, 1 volume of orthophosphoric acid and 
200 volumes of water,

- a gradient programme using the conditions given below,
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27H .. .......

- flow rate: 1 ml per minute, 
- spectrophotometer set at 200 nm, 
- injection volume: 50 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

latanoprost impurity A is not less than 2.0 and the relative 
standard deviation for replicate injections is not more than 2.0 
per cent.

Inject reference solution (b) and the test solution.

0 100 0

9 100 0
10 0 100
15 0 100

16 100 0
21 100 0

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to latanoprost impurity E is not more than 
twice the area of the principal peak in the chromatogram 
obtained with the reference solution (0.2 per cent).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Water (2.3.43). Not more than 2.0 per cent, determined on a 
10.0 per cent solution of latanoprost in ethyl acetate. Carry 
out blank determination.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 200 mg of substance under examination 
in 20 ml of e thanol and dilute to 100.0 ml with hexane.

Calculate the content of C26H40O5.

Storage. Store protected from light and moisture in a refrigerator 
or freezer.

Latanoprost Eye Drops
Latanoprost Eye Drops is a sterile solution of Latanoprost in 
Purified Water.

Latanoprost Eye Drops contain not less than 90.0 per cent 
and not more than 110.0 per cent of the, stated amount of 
Latanoprost,C26H40O5.

Usual strength. 0.005 per cent w/v.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 6.4 to 7.0.

Related substances. Determine by liquid chromatography

Reference solution (a). Dissolve weighed quantities of 
latanoprost IPRS and latanoprost impurity AIPRS in ethanol 
(equivalent to 20 per cent of the final volume) and dilute with 
hexane to obtain a solution having concentration equivalent 
to 0.2 per cent of latanoprost and 0.002 per cent of latanoprost 
impurity A.

Reference solution (b). Dissolve 20 mg of latanoprost IPRS 
in 2 ml of ethanol and dilute to 10.0 ml with hexane.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

porous silica (5 pm),
- mobile phase: a mixture of 94 volumes of hexane and 6 

volumes of ethanol,
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,

■ — injection volume: 10 pl.

(2.4.14) as described under Assay.

Inject the test solution. The area of any peak due to latanoprost 
free acid and 15-keto latanoprost is not more than 0.5 per 
cent. The area of any other secondaiy peak is not more than 
0.5 per cent and the sum of areas of all the secondary peaks is 
not more than 2.0 per cent, calculated by area normalization. 
Ignore peak due to impurity at relative retention time about 
1.03 and the peaks having an area less than 0.1 per cent. Ignore 
all the peaks eluted till the retention time of 6 minutes.

Name Relative
; retention time

Latanoprost free acid 0.40

Latanoprost 1.0

15-keto Latanoprost 121

The relative retention time with reference to latanoprost for 
latanoprost impurity A is about 1.1.,

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14),

Inject reference solution (a) and (b). The test is not valid unless Solvent mixture. A mixture of equal volumes ■ of water and
the resolution between the peaks due to latanoprost and acetonitrile. . . .. _..:
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Test solution. Prepare a composite solution by pooling the 
contents of 10 containers of eye drops into a suitable vessel. 
Weigh and transfer composite sample containing 0.35 mg of 
Latanoprost, into 10.0 ml volumetric. flask. Add 2 ml of 
acetonitrile, sonicate for 5 minutes and dilute to volume with 
solvent mixture.

Reference solution. Dissolve 22 mg of latanoprost IPRS in 
30.0 ml of the acetonitrile and dilute to 50.0 ml with the 
acetonitrile. Dilute 2.0 ml of the solution to 25.0 ml with the 
solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 58°,
- sample temperature: 5°,

- mobile phase: A. a mixture of 3 0 volumes of acetonitrile, 
4 volumes pf isopropyl alcohol and 66 volumes of a 
buffer solution prepared by dissolving 0.3 g of sodium 
dihydrogen orthophosphate monohydrate in 1000 ml 
water, adjusted to pH 5.0 with orthophosphoric acid or 
dilute sodium hydroxide solution and filter.

B. a mixture of 16 volumes of water, 4 
volumes of isopropyl alcohol and 80 volumes of 
acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 100 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0

8 95 5

10 80 20

30 80 20

35 70 : 30

40 50 50

40.1 100 0

50 100 0

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Determine the weight per ml of the sample (2.4:29) and calculate 
the content of C26H40O5 as weight in volume.

Storage. Store at a temperature between 2° to 8°.

Latanoprost and Timolol Ophthalmic 
Solution
Latanoprost and Timolol Maleate Ophthalmic Solution

Latanoprost and Timolol Ophthalmic Solution is a sterile 
solution of Latanoprost and Timolol Maleate in a suitable 
aqueous vehicle.

Latanoprost and Timolol Ophthalmic Solution contains not 
less than 90.0 per cent and not more than 110.0 per cent of the 
stated amounts of latanoprost, C26H40O5 and timolol, 
C13H34N4O3S.

Usual strength. Latanoprost, 50 mcg and Timolol Maleate 
equivalent to Timolol 5 mg per ml.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the peaks in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 5.5 to 6.5.

Related substances. Determine by liquid chromatography 
(2.4.14).

For Timolol .

Buffer solution. A buffer solution prepared by dissolving 1.7 
g of potassium dihydrogen orthophosphate and 4.68 g of 
octane sulphonic acid in 1000 ml of water and adjusted to pH 
3.0 with glacial acetic acid.

Solvent mixture. 45 volumes of buffer solution and 55 volumes 
of methanol.

Test solution. Measure a volume of ophthalmic solution 
containing 20 mg of Timolol, add 15 ml of solvent mixture and 
dissolve with the aid of ultrasound for 10 minutes, allow to 
cool to room temperature, dilute to produce 25.0 ml with solvent 
mixture. Dilute 5.0 ml to 100.0 ml with solvent mixture.

Reference solution. A 0.001367 per cent w/v solution timolol 
maleate IPRS in solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- column temperature: 35°,
- sample temperature: 5°,
- mobile phase: a mixture of 450 volumes of buffer 

solution, 530 volumes ci methanol and 20 volumes of 
tetrahydrofuran,

- flow rate: 1 ml per minute,
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- spectrophotometer set at 295 nm, 
- injection volume: 20 pl.

Name Relative 
retention time ■

Correction 
factor < ■:

Isotimolol 0.72 1.03 ;
Timolol phenol 0.56 0.57 • ■
Timolol 1.0 —

The retention time of timolol is about 11.7 minutes, Isotimolol 
is about 8.37 minutes arid timolol phenol is about 6.52 minutes;

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injection is not more 
than 10.0 per cent.

Inject the test solution. The area of the peaks due to 
Isotimolol, timolol phenol is not more than 1.0 per cent and the 
area of secondary peak is not more than 1.0 per cent and the 
sum of areas of all the secondary peaks is not more than 2.0 
per cent, calculated by area normalisation. Ignore the peak 
due to maleic acid at relative retention tirne of about 0.22.

For Latanoprost —

Solvent mixture. 40 volumes of water and 60 volumes of 
isopropyl alcohol.

Test solution. Measure a volume of ophthalmic solution 
containing ,0.2 mg of Latanoprost, add 4.0 ml of isopropyl 
alcohol and dissolve with the aid of ultrasound for 10 minutes, 
dilute 10.0 ml with the same solvent. .

Reference solution (a). Dissolve 5 mg of latanoprost 1PRS in 
75 ml of solvent mixture, shake, dilute to 100.0 ml with the 
same solvent.

Reference solution (b). A 1.0 per cent w/v solution of 
latanoprost acid impurity IFRS in the solvent mixture. Dilute 
0.2 ml to 100.0 ml with the solvent mixture.

Reference solution (c). Dilute to 1.0 ml of reference solution 
(a) and 2.5 ml of reference solution (b) with 50.0 ml of solvent 
mixture.

Reference solution (d). Dilute to 2.6 ml of reference solution 
(c) with 10;0 ml of solvent mixture;

Chromatographic system
- a stainless steel column 15 cm x 4.6 inm, packed With 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. dissolve 2.0 g of sodium dihydrogen 

orthophosphate in 800 ml of water, add 200;0 ml of 
acetonitrile, adjusted to pH 2.5 with orthophosphoric 

'.■T: acid, . .....--
B. acetonitrile, ■ ■ ■

- a gradient programme using the conditions given below, 
- flow rate: 0.5 ml per minute,

— spectrophotometer set at 210 nm, 
- injection volume: 20 pl.

Time Mobile phase A/ ' Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 82 18
11 82 18
20 80. 20
4L 60 40
53 60 40
54 45 55

59; •45. • 55 .

60 82 18

70 82 18

Name Relative Correction
retention time factor

Latanoprost acid impurity 0.42 0.95
Latanoprost 1 —

The retention time of latanoprost is about 48 minutes.

Inject reference solution (d). The test is not valid unless the 
relative standard deviation for replicate injection is not more 
than 15.0 per cent.

Inject the test solution. The area of latanoprost acid impurity 
is not more than 1.0 per cent, calculated by area normalisation.

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

For Timolol ■—

Solvent mixture. 90 volumes of water and 10 volumes of 
acetonitrile.

Test solution. Measure a volume of ophthalmic solution 
containing 50.0 mg of Timolol, add 70 ml of solvent mixture 
and dissolve with the aid of ultrasound for 10 minutes, allow 
to cool to room temperature, dilute to 100.0 ml with solvent 
mixture. Dilute 5.0 ml to 50.0 ml with solvent mixture.

Reference solution. A 0.068 per cent w/v solution of timolol 
maleate IPRS in solvent mixture. Dilute 5.0 ml to 50.0 ml with 
solvent mixture.

Chrornatographic system .
— a stainless:steel, column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- sample temperature: 5°,
- mobile phase? a mixture of 650 volumes of a buffer 

solution prepared by dissolving 11.1 g of monobasic 
sodium phosphate in 1000 ml of water and adjusted tQ 
pH 2.8 with orthophosphoric acid and 350 volumes o 
methanol, . ri 1
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- flow rate: 1.2 ml per minute,
( - spectrophotometer set at 295 nm,.
J . - injection volume: 10 pl.

Inject the reference solution. Retention time of timolol peak is 
at about 4.0 minutes for timolol, the test is not valid unless the 
column efficiency is not less than 2000 theoretical plates; the 
tailing factor is not more than: 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CBlL,tN4O3S.

i For Latanoprost —

Solvent mixture. 500 volumes of water, 500 volumes of 
acetonitrile and 60 volumes of isopropyl alcohol. ■ ■ ■

Test solution. Measure a volume of Ophthalmic Solution 
containing 0.25 mg of Latanoprost, add 10 ml of solvent mixture 
and dissolve with the aid of ultrasound for 10 minutes, allow 
to cool to room temperature, dilute with solvent mixture to 
25.0 ml, mix and filter.

Reference solution. A0.01 per cent w/v solution of latanoprost 
IPRS in solvent mixture. Dilute to 5.0 ml to 50.0 ml with solvent 
mixture.

Chromatographic system
- a stainless steel column 5.0 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (3 pm),
- sample temperature: 5°,
- mobile phase: a mixture of 550 volumes of a buffer 

solution prepared by dissolving 1.882. g of hexane 
sulphonic acid sodium salt in 1000 ml of water and 
adjusted to pH 3.0 with dilute orthophosphoric acid 
and 450 volumes of acetoniirile,

- flow rate: 1.5 ml per minute,
: - spectrophotometer set at 210 nm,
; - injection volume: 20 pl. .

Inject,the reference solution/Retention time of about 3.2 
minutes for latanoprost, the test is not valid unless the column 

\ efficiency is not less than 2000 theoretical plates, tailing factor 
j isnot more than 2.0 and relative standard deviation for replicate 

injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

i Calculate the content of C26H40O5.

| Storage. Store protected from light and moisture. The container 
J should be sterile,; tamper evident and sealed so as to exclude 
1 microorganism.I -
| Labelling. The label states the strength in terms of the 
| equivalent amount of timolol and latanoprost in the labelled

amount of ophthalmic solution.

Lecithin

R = Fatty acids

Lecithin is a complex mixture of acetone-insoluble 
phosphatides, which consist chiefly of phosphatidyl choline, 
phosphatidyl ethanolamine, phosphatidyl serine and 
phosphatidylinositol, combined with various amounts of other 
substances such as triglycerides, fatty acids and 
carbohydrates, as separated from the crude vegetable oil 
source.

Lecithin contains not less than 50.0 per cent of stated amount 
of acetone-insoluble matter.

Category. Pharmaceutical aid (excipient).

Identification

A. Transfer 1.0 g of Lecithin to a Kjeldahl flask, add 5.0 gpf 
potassium sulphate, 0.5 g of cupric sulpahte and 20 ml of 
sulphuric acid. Incline the flask to a 45 degree angle, heat 
gently until the effervescence almost ceases and raise the 
temperature to boiling. After the contents become a blue, 
transparent solution, heat for 1 to 2 hours,: cool and add an 
equal volume of wafer To 5 mlofthe solution, add 10 ml of 20 
per cent w/v solution of ammonium molybdate and heat; a 
yellow precipitate is produced.

B. Determine by paper chromatography (2.4.15), coating the 
plate with cellulose.

Mobile phase. A mixture of 40 volumes of n-butanol, 
20 volumes of water and 10 volumes of acetic acid.

Test solution. Dissolve 0.5 g of substance under examination 
in 5.0 ml of 50 per cent w/v solution of hydrochloric acid, heat 
in a water-bath for 2 hours, filter.

Reference solution. A 0.5 per cent w/v solution of choline 
chloride IPRS.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of air, spray with 
dr agendo rffs reagent and examine in day light. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to the principal; spot in the chromatogram 
obtained with.the reference solution.
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Tests

Acid value. Not more than 36 mg of potassium hydroxide, 
determined by the following method (2.3.23). Weigh 2.0 g of 
substance under examination in a 250-ml conical flask and 
dissolve it in 50 ml ofpetroleum ether (40° to 60°), add 50 ml 
of ethanol (95 per cent), previously neutralized to 
phenolphthalein solution with 0.1 M sodium hydroxide, mix. 
Add phenolphthalein solution and titrate with 0.1 M sodium 
hydroxide to a pink end point that persists for 5 seconds. 
Calculate the number of mg of potassium hydroxide required 
to neutralize the free acids in 1.0 g of lecithin.

Peroxide value. Not more than 10.

Weigh 5.0 g of substance under examination into a 250 ml 
Erlenmeyer flask with a ground-glass stopper; add 35 ml of a 
mixture of 2 volumes of chloroform and 1 volume of acetic 
acid, mix. Completely dissolve the substance while shaking 
gently. The solution becomes transparent. Completely replace 
the air in the flask with nitrogen. While purging with nitrogen, 
add 1 ml of 16.5 per cent w/v solution of potassium iodide, 
then stop the flow of the nitrogen and immediately place a 
stopper in the flask. Shake for 1 minute and allow to stand in a 
dark place for 5 minutes, add 75 ml of water, replace the stopper 
again, shake vigorously. Titrate with 0.01 M sodium 
thiosulphate, adding starch as the endpoint is approached 
and continue the titration until the blue colour of starch has 
just disappeared. Carry out a blank titration.

Calculate the content of peroxide value.

Water (2.3.43). Not more than 1.5 per cent, determined on 1 g.

Hexane-insoluble matter. Not more than 0.3 percent. Weigh 
10.0 g into a 250-ml conical flask, add 100 ml of hexane and 
shake until solution is apparently complete or until no more of 
any residue seems to be dissolving. Pass through a coarse- 
porosity filtering funnel that previously has been heated at 
105° for 1 hour, cooled and weighed, wash the flask with two 
25 ml portions of hexane and pour both washings through the 
funnel. Dry the funnel at 105° for 1 hour. Cool to room 
temperature and determine the gain in weight: not more than 
0.3 per cent is found.

Lead(2.3.15). Not more than 0.001 percent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Acetone-insoluble matter. Weigh 2.0 g of substance under 
examination to a 40 ml centrifuge tube that previously has 
been fared along with a stirring rod, cool, Add 15.0 ml of 
acetone, warm carefully in a water-bath to melt the substance 
without evaporating the acetone, but with stirring to aid 
complete dissolution and place in an ice-water-bath for 5 
minutes. Add acetone that previously has been chilled to 
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0° to 5° to the 40 ml mark on the tube, stirring during the 
addition. Cool in an ice-water-bath for 15 minutes, stir, remove 
the rod, clarify by centrifuging at about 2000 rpm for 5 minutes 
and decant. Break up the residue with the stirring rod and refill 
the centrifuge tube to the 40 ml mark with chilled acetone 
while stirring. Cool in an ice-water-bath for 15 minutes, stir 
remove the rod, centrifuge and decant. Break up the residue 
with the stirring rod. Place the tube in a horizontal position 
until most of the acetone has evaporated, mix again and heat 
the tube containing the acetone-insoluble residue and the 
stirring rod at 105° to constant weight. Determine the weight 
of the residue and calculate the percentage of acetone­
insoluble matter.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states that it is flammable.

Leflunomide

N
H. 
H3

C12H?F3N2O2 • . . Mol.Wt.270.2

Leflunomide is 5-Methyl-7V-[4-(trifluoromethyl)phenyl]- 
4-isoxazolecarboxamide. '

Leflunomide contains not less than 98.0 per cent and not more 
than 102.0 per cent of C12H9F3N2O2, calculated on the dried 
basis.

Category. Antirheumatoid arthritis.

Description. A white to off-white powder. It shows 
polymorphism (2.5.11).

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with leflunomide 
IPRS or with the reference spectrum of leflunomide.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests ■ 1 .

Impurity A (4-(trifluoromethyl)aniline). Not more than 
0.02 percent. ; : <

o
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| Determine by liquid chromatography (2.4.14) as described Reference solution (a). A solution containing 0.05 per cent
| under Assay with the following modifications. w/v of leflunomide IPRS, 0.015 per cent w/v of leflunomide
3
| Test solution. Dissolve 25 mg of the substance under impurity B IPRS and 0.005 per cent w/v of leflunomide impurity

i examination in 10 ml of a mixture of 10 volumes of acetonitrile C IPRS in the mobile phase (dissolve in acetonitrile and dilute

and 90 volumes of the mobile phase.
with the mobile phase).

1 Reference solution. A 0.00005 per cent w/v solution of 
| leflunomide impurity A IPRS in a mixture of 10 volumes of 
I acetonitrile and 90 volumes of the mobile phase.

Reference solution (b). A 0.05 per cent w/v solution of 
leflunomide IPRS in the mobile phase (dissolve in acetonitrile 
and dilute with mobile phase).

j Inject the reference solution and the test solution.
Chromatographic system

- a stainless steel column 12.5 cm x 4 mm, packed with
1 Calculate the content of leflunomide impurity A. octadecylsilane bonded to porous silica (5 pm),

j Related substances. Determine by liquid chromatography - mobile phase: a mixture of 70 volumes of acetonitrile,
X. JI * 4^

' (2.4.14) as described under Assay. 1 volume of triethylamine and 130 volumes of water, 
adjusted to pH 4.0 with orthophosphoric acid,

j Inject reference solution (a). The test is not valid unless the - flow rate: 1 ml per minute,
i resolution between the principal peak and leflunomide impurity - spectrophotometer set at 210 nm,
: C is not less than 1.0. - injection volume: 20 pl.

Name Relative Name Relative
_______________________________________retention time retention time
5-Methylisoxazole-carboxylic acid 0.05

Leflunomide Impurity B1 022

N-(2 ’-Trifluoromethylphenyl)“5-
'1 methylisoxazole-4-Carboxamide 0.29

Leflunomide impurity B1 0.2

Leflunomide impurity C2 0.9

Leflunomide 1.0

l2“Cyano-3-hydroxy-N-(4’-trifluoromethylphenyl)-crotone amide, 

2N-(3’-Trifluoroinethylphenyl)-5-methylisoxazole-4-carboxainide. 

Inject reference solution (a). The test is not valid unless the 
resolution between the leflunomide and leflunomide impurity

1 2-Cyano-aceticacid-(4’-trifluoromethyl)-anilide 0.36

! Leflunomide impurity C2 0.94

■■ Leflunomide 1.0

l2-cyano-3-hydroxy-N-(4’-trifIuoromethylphenyi)-crotene amide, C is not less than 1.0.
2(N-(3,-trifluoromethylphenyl)-5-methylisoxazcile-4-carboxamide).

Inject reference solution (b) and the test solution.
i Inject the test solution. Run the chromatogram twice the Calculate the content of Ci2H9F3N2O2.
? retention time of the principal peak. The area of any peak
\ corresponding to leflunomide impurity B is not more than Storage. Store protected from moisture at a temperature not

0.3 per cent. The area of any other secondary peak is not more 
| than 0.1 per cent. The sum of areas of other secondary peaks 
< is not more than 0.4 per cent, calculated by area normalization.

exceeding 30°.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more thanO.5 per cent, determined 
on 1.0 g by drying in vacuum over phosphorus pentoxide at 
60° for 4 hours.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light.

Test solution. Dissolve 50 mg of the substance under 
examination in acetonitrile and dilute to 100.0 ml with mobile 
phase. ■ ■ - - ' ' '

Leflunomide Tablets
Leflunomide Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
leflunomide, C^HgFj^C^.

Usual strengths. 10 mg; 20 mg and 100 mg.

Identification

A. When examined in the range 220 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maximum similar to that of leflunomide IPRS.
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B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 1000 ml of water (for tablets containing 10 mg 
or 20 mg); 1000 ml of water containing 0.6 per cent of 
polyoxyethylene lauryl ether (for tablets containing 100 mg), 
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution immediately, suitably 
diluted with the dissolution medium, if necessary, at the 
maximum at about 262 nm (2.4.7). Calculate the content of 
C^HgFsNzCbin the medium from the absorbance obtained from 
a solution of known concentration of leflunomide IPRS 
prepared by dissolving in minimum quantity of methanol and 
diluted with the dissolution medium.

Q. Not less than 70 per cent of the stated amount of 
C^HgFsNsCh.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 100 mg of Leflunomide in 20 ml 
of acetonitrile and dilute to 100.0 ml with the mobile phase, 
filter.

Reference solution. A0.1 per cent w/v solution of leflunomide 
IPRS in the mobile phase (dissolve in minimum quantity of 
acetonitrile and dilute with the mobile phase).

Chromatographic system
- - a stainless steel column 12.5 cm x 4 nmi, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 70 volumes of acetonitrile, 

1 volume of triethylamine and 130 volumes of water, 
adjusted to pH 4.0 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm, .
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, tailing 
factor for the principal peak is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci2H9F3N2O2 in the tablets.

Storage. Store protected from light and moisture.
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Lenvatinib Mesylate

C21H9CIN4O4CII4O3S . Mol. Wt. 523,0

Lenvatinib Mesylate is4-[3-chloro-4-(N’-cyclopropylureido) 
phenoxy]-7-methoxyquinoline-6-carboxamide methane 
sulphonate.

Lenvatinib Mesylate contains not less than 98.0 per cent and 
not more than 102.0 per cent of C2iH19ClN4O4.CHilO3S, 
calculated on anhydrous basis.

CAUTION — Lenvatinib Mesylate is cytotoxic, extra care 
required to prevent inhaling particles and exposing the skin 
to it.

Category. Anticancer.

Description. A white to pale reddish yellow powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lenvatinib 
mesylate IPRS or with the-reference spectrum of lenvatinib 
mesylate.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in 
chromatogram obtained with the reference solution.

Tests
Methane sulphonic acid content.17.5 per cent to 19.5 percent, 
calculated on anhydrous basis.
Dissolve 0.4 g in 50 ml of a mixture of 2 volumes of 
dimethylsulphoxide, 2 volumes;of methanol and 1 volume of 
water. Titrate with 0.1 M sodium hydroxide, determining the 
end point potentiometrically (2.4.25)'. Carry out a blank titration.

1 ml of 0. IM sodiumhydroxide is equivalent to 0.00961 g of 
methane sulphonic acid.
Related substances. Determine by liquid chromatography
(2.4.14). ■ ■ p'. < ■ <. f

Solvent mixture (af. Equal, volumes of methanol and water. 

Solvent mixture (b), 70 volumes of methanol and 30 volumes 
of water. ■ ....

NOTE — Prepare the solutions immediately before use.
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Test solution. Dissolve 25 mg of substance under examination 
in 40 ml of methanol and dilute to 100.0 ml with solvent mixture 
(a). ■■ ■ ’ 1 •

Reference solution (a). Dissolve 25 nig of lenvatinib mesylate 
IPRS in 40 ml of methanol and dilute to 100,0 ml with solvent 
mixture (a). Dilute 1.0 ml of the solution to 25.0 ml with solvent 
mixture (b). Further, dilute 5.0 ml of the solution to 100.0 ml 
with solvent mixture (b).

Reference solution (b). Dilute 3.0 ml of reference solution (a) 
to 10.0 ml with solvent mixture (b)’.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilarie bonded to porous silica (5 pm) (Such 
as X-Bridge Shield RP-18),

- sample temperature: 10°,
- mobile phase: A. a buffer solution prepared by 

dissolving 1.36 g of potasisium dihydrdgeri ortho­
phosphate in 1000 ml of water, adjusted tq pH 3.25 with 
dilute orthophosphoric acid, ,

. B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1 nil per minute, ...
- .spectrophotometer set at 250 nm,

. - injection volume: 15 pl.

'4;E4-(carbamq.yiarnino)-3-chIorophenoxy]-7-methoxyquinoline-6- 
carboxaniide, ''' " “ J '' ' J"

Time . . Mobile phase A Mobile phase B
(in min.) (per cent v/v) ; (per cent v/v)

0 90 ’ ' - ' ■ 10
15 70 30
20 70 '. 30 .
35 60 40
45 . 60 40

•..< 55. ■ - 30 . . 70 ;.
57 . . 90 ; ■ 10 '■ :/
65. . .90 ; - io

Name ... , Relative Correction
retention time factor

Descyclopropyl lenvatinib1 0.65 0.78
Methyl analogue of lenvatinib2 0.79 0.79
Lenvatinib carboxylic acid3 0.87 ' 0.98 .

Lenvatinib (Retention time:
i on

Carbamate derivative of APQC4 1.90 1.19

Carbamoyl derivative of lenvatinib5 2.18 0.99 1
Nitrile analogue of lenvatinib6 2.57 1.05

24-(3‘-chloro-4-[(niethylcarbamijyl)amiiio]phenoxy)-7-methoxy- 
quinoline-6-carboxamide, ■ !

34-(3-chloro-4-[(cycIopropylcarbamoyl)amino]phenoxy)-7- riiethoxy- 
quinoline-6- carboxylic acid,
4phenyl(4-[('6-carbam.oyL7-methoxyquinolm-4-yl)oxy]-2-chloro-  
phenyl)carbamate,
54*(3-chloro-4-[(cyclopropylcarbamoyl)aniino]phenoxy)-N-(cycIo- 
propylcarbamoyl)-7- methoxyquinoline-6- carboxamide,
6l-(2-chloro-4-[(6-cyano-7- methoxyquinolin-4- yl)oxy]phenyl)-3- 
cyc lop ropy lurea.

Inject reference solution (a) and (b). The test is not valid unless 
the column efficiency is not less than 50000 theoretical plates, 
the tailing factor is not more than 1.5, the relative standard 
deviation for replicate injections is not more than 10.0 per cent 
in the chromatogram obtained with reference solution (a) and 
the signal-to-noise ratio is not less than 10 in the chromatogram 
obtained with reference solution (b).

Inject reference solution (a) and the test solution; In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to descyclopropyl lenvatinib, methyl 
analogue of lenvatinib, lenvatinib carboxylic acid, carbamate 
derivative of APQC, carbamoyl derivative of lenvatinib and 
nitrile analogue of lenvatinib, each of, is not more than 0.75 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.15 per cent), the area of 
any other secondary peaks is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent) and the sum of area's of all 
the secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference; 
solution (a) (1.0 per cent). Ignore any peak with an area 0.25 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 7.5 per cent, determined on 
0.2 g.

Assay. Determine by liquid chromatography (2.4.14). .

Solvent mixture (a). Equal volumes of methanol and wa/ez:

Solvent mixture (b). 70 volumes of methanol and 30 volumes 
of water.

NOTE — Prepare the solutions immediately before use.

Test solution. Dissolve 50 mg of the substance under 
examination in 40 ml of methanol and dilute to 100.0 ml with 
solvent mixture (a). Dilute 5.0 ml of the solution to 100.0 ml 
with solvent mixture (b).

Reference solution. Dissolve 50 mg of lenvatinib mesylate 
IPRS in 40 ml of methanol and dilute to 100.0 ml with solvent 
mixture (a). Dilute 5.0 ml ofthe solution to 100.0 ml with solvent 
mixture (b).
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Solvent mixture (c). 70 volumes of methanol and 30 volumes 
of water.

Test solution. Disperse a suitable quantity of intact capsules 
containing 40 mg of the Lenvatinib in 100 ml of solvent mixture 
(a), with the aid of magnetic stirrer for 20 minutes. Add 50 ml of 
solvent mixture (b), sonicate for 10 minutes with intermittent 
shaking and dilute to 200.0 ml with solvent mixture (b). Dilute 
2.0 ml of the solution to 10.0 ml with solvent mixture (c).

Reference solution. Dissolve 50 mg of lenvatinib mesylate 
IPRS in 40 ml of methanol arid dilute to 100.0 ml with solvent 
mixture (b). Dilute 1.0ml ofthe solution to 10.0 ml with solvent 
mixture (c).

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bondedto porous silica (3.5 pm) (Such 
as X Bridge C 18),

- column temperature: 40°,
- 'sampletemperature: 10°,• '
~ mobile phase: A. a buffer solution prepared by 

dissolving 1.36 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 
3.35 with dilute orthophdsphoric acid, 

B. acetonitrile,
' - a gradient programme using the conditions given below, 

■ •- flow rate: 1 ml per minute, -:i
' - spectrophotometer set at 250 nm,

injection volume: 10 ul.

Time Mobile phase A Mobile phase I
(in min.) (per cent v/v) (per cent v/v)
' ;0 ■ 75 ' ■ 25 :

8 75 25
10 ■ 35 65

15 '35 ' ’ 65

17 •' 75 ' 251
25 ' 75 ! 25

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C3iHi9ClN4O4 in the capsules.

1 mg of the lenvatinib mesylate, C21H19CIN4O4, CH4O3S is 
equivalent to 0.816 mg of lenvatinib, C2iH19ClN4O4.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°. ■

Labelling. The label states the strength in terms of the 
equivalent amount of lenvatinib.

Letrozole

CI7HnN5 . : Mol Wt. 285.3

Letrozole is benzonitrile, 4,4’-( 1H-1,2,4-triazol-1 -ylmethylene) 
bis; 4,4’-( 1H-1,2,4-Triazol-l-ylmethylene) dibenzonitrile.

Letrozole contains not less than 98.0 per cent and not more 
than. 102.0 per cent of Ci7HuNs, calculated on the 
anhydrous basis. ’ .

Category. Aromatase inhibitor; treatment of breast cancer.

Description. A white or almost white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with letrozole IPRS 
or with the reference spectrum of letrozole.

B. In the Assay, the principal peak in the chrornatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 70 volumes of water and 30 volumes of 
acetonitrile.

Test solution. Dissolve 25 mg of the substance under 
examination in,the 250-ml volumetric flask add 75 ml of 
acetonitrile, mix arid dilute with water to volume.

Reference solution (a). A 0.0002 per cent w/v solution of 
letrozole related compound A IPRS and 0.001 per cent w/v 
solution of letrozole IPRS in the solvent mixture.

Reference solution (b). A 0.0001 per cent w/v solution of 
letrozole IPRS in the solvent mixture.

Chromatographic system
- . a stainless steel column 12.5. cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
— mobile phase: A. water,

B. acetonitrile, '
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,

, - spectrophotometer set at 230 nm, 
- injection volume: 20 pl.
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l4,4’-(l//-l:,3,4-triazol-l-ylmethylene) dibenzonitriie.

Time Mobile phase A Mobile phase B'
(in min.) (per cent v/v) (per cent v/v)

0 70 ■ 30
25 30 70 ,

25.1 70 .30
30 70 . 30

Name Relative
retention time

Letrozole related compound A1 0.67
Letrozole 1.0
4,4’,4”-Methanetriyltfibenzonitrile 2.4

Individual impurity —

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to letrozole related 
compound A and letrozole is not less than 2.0.

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 10.0 per cent.

Inject reference solution (b) and the test solution.. In the 
chromatogram obtained with .test solution, the area of impurity 
due to, letrozole-related compound,(A),is not more;(than 
0.3 times the area :of the principal peak;in the chromatogram 
obtained with.reference solution (b) (0.3 per cent), the,area of 
impurity due to 4,4’,4”-Methanetriyltribenzonitrile is pot more 
than 0.2 times, the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent), the area of 
any secondary peak is not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of the areas of all the 
secondary peak" is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0;5 per cent); Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent..

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances.

Test- solution. Dissolve 10 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the, solvent mixture. Dilute 5.0 ml of the solution to 50.0 ml 
with the solvent mixture. .< , . .

LETROZOLE TABLETS

Reference solution. A 0.001 per cent w/v solution of letrozole 
IPRS in the solvent mixture.

Inject reference solution. The test is not valid unless the tailing 
factor is not more than 1.5 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CI7HhN5.

Storage. Store protected from light and moisture.

Letrozole Tablets
Letrozole Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of letrozole, 
C17HnN5.

Usual strength. 2.5 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Solvent mixture. 70 volumes of water and 30 volumes of 
acetonitrile. .....

Mobile phase. A mixture of 90 volumes of ethyl acetate 10 
volumes of methanol. .. ..

Test solution. Disperse a quantity of the powdered tablets 
containing 2 mg of letrozole in 1 ml of methanol, ultrasound 
for 10 minutes and centrifuge.

Reference solution. A 0.2 per cent w/v solution of letrozole 
IPRS in methanol.

Apply to the plate 5 pl of reference solution and. test 
solution. After development, dry the plate in air and examine 
under ultraviolet light at 254 nm. The principal spots obtained 
in the chromatogram obtained with the test solution 
correspond to that in the chromatogram obtained with the 
reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No; 2 (Paddle),
Medium. 500 ml of 0.1 Mhydrochloric acid.
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).
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Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Weigh accurately a suitable quantity of 
letrozole IPRS, dissolve in minimum quantity of acetonitrile 
and dilute with the dissolution medium to obtain a solution 
having the similar concentration as that of the test solution.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of480 volumes of acetonitrile 

and 520 volumes of water,
- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is hot valid unless the 
tailing factor is not more than 1.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 
Inject the reference solution and the test solution.
Calculate the content of C17Hi iN5 in the medium.
Q. Not less than 80 per cent of the stated amount of C17HiiN5. 
Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 70 volumes of water and 30 volumes of 
acetonitrile. ■
Test solution. Weigh a quantity of powders tablets containing 
10 mg of Letrozole, disperse in 20 ml of solvent mixture with 
the aid of ultrasound for 10 minutes, cool dilute to 100.0 ml 
with solvent mixture. Mix welt and centrifuge, use the 
supernatant liquid.
Reference solution (a). A 0.0002 per cent w/v solution of 
letrozole related compound A IPRS and 0.001 per cent w/v 
solution of letrozole IPRS in the' solvent mixture.
Reference solution (b). A O.OOOl per cent w/v solution of 
letrozole IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 12.5 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: A. water,
B. acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 50 pl.

Time Mobile phase A. ■ Mobile phase B
(in min.) (per cent v/v) . (per cent v/v)

0 . 70 30
25 . 30 . 70

25.1 70 30
30 70 ' 30 '

^A’-fl/Z-LSA-triazol-l-ylmethylene) di benzonitrile, this is process 
impurity.

Name Relative ‘ 
retention time

Letrozole related compound A1 0.67
Letrozole 1.0
4,4’,4”-MethanetriyItribenzonitrile 2.4
Individual impurity —

Total impurity —

(NOTE — Letrozole related compound A and 4,4’,4'!- 
Methanetriyltribenzonitrile are process impurities and are 
controlled in the drug substance monograph)

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to letrozole related 
compound A and letrozole is not less than 2.0.

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 10.0 per cent.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of the areas of all the 
secondary peaks is not more than 0.3 times the area of the 
peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). ■'

Uniformity of content. Complies with the test stated under 
Tablets.
Determine by liquid chromatography (2.4.14) as given under 
Assay using the following test solution.
Test solution. Transfer one tablet to a 25.0 ml volumetric flask, 
add about 1 ml of water and swirl, to disperse the tablet, add 
7.5 ml of acetonitrile and ultrasound for about 20 minutes. 
Cool and dilute with water to volume. Shake, mix well and 
filter, rejecting the first few ml of filtrate,. .Dilute further suitably 
with mobile phase to produce a solution containing 0.001 per 
cent w/v of letrozole.
Inject the reference solution and the test solution.

Calculate the content of C17H11N5 in the tablet.
Other tests. Comply with the tests stated under Tablets. 

Assay. Determine by liquid chromatography (2.4.14).
Solvent mixture. 70 volumes of water ;and 30 volumes of 
acetonitrile. ■
Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 20 mg of Letrozole in 100-ml 
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volumetric flask, shake with 10 ml water for 5.0 minutes, mix 
add 50.0 ml acetonitrile, shake for 30.0 minutes, dilute to 
produce 100.0 ml with water. Dilute 5.0 ml to 100.0 ml in the 
mobile phase.

Reference solution. A 0.02 per cent w/v solution of letrozole 
IPRS in Solvent mixture. Dilute to 5.0 ml to 100.0 ml in mobile 
phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: 48 volumes of acetonitrile and 

52 volumes of water, ■
- flow rate: 1.ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The tailing factor is not more 
than 1.5 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CpHnNs in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Levamisole Hydrochloride

ChH12N2S,HC1 Mol. Wt. 240.8

Levamisole Hydrochloride is (5)-2,3,5,6-tetrahydro- 
6-phenyiimidazo[2 J-//] thiazole hydrochloride.

Levamisole Hydrochloride contains not less than 98.5 per cent 
and not more than 101.0 per cent of CnHl2N2S,HCl, calculated 
on the dried basis.

Category. Anthelmintic.

Description. Awhite or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C, D and E are carried out, 
tests B and D may be,omitted if tests A, C and E are carried 
out. , ' ' ' ■ ’ "

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levamisole 
hydrochloride IPRS or with the reference spectrum of 
levamisole hydrochloride.

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.
C. Complies with the test for Specific optical rotation.

D. Dissolve 0.5 g in 20 ml of water and add 6 ml of 7 M sodium 
hydroxide. Extract with 20 ml of dichloromethane, wash the 
lower layer with two quantities, each of 10 ml, of water, dry 
over anhydrous sodium sulphate, filter and evaporate the 
solvent at a temperature not exceeding 40° under reduced 
pressure. The residue melts at 58° to 61° (2.4.21).
E. It gives reaction (A) of chlorides (2.3.1).

Tests
Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4,1) and not more intensely 
coloured than reference solution YS7 (2.4.1).

pH (2.4.24). 3.0 to 4.5, determined in a 5.0 per cent w/v solution.
Specific optical rotation (2.4.22).-128° to-121°, determined 
in a 5.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14). ■ -
NOTE—Prepare the solutions immediately before use, protect 
from light and keep below 25*.
Test solution.' Dissolve 0.1 g of the substance under 
examination in methanol, add 1.0 ml of ammonia and dilute to 
10.0 ml with methanol.

Reference solution. Dissolve 10 mg of the levamisole 
hydrochloride IPRS in methanol, add 1.0 ml of ammonia and 
dilute to 100.0 ml with methanol. Further dilute 5.0 ml ofthe 
solution to 25.0 ml with methanol.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
base- deactivated octadecylsilane bonded to porous 
silica (3 pm),

- mobile phase: A. dissolve 0.5 g of ammonium 
dihydrogen phosphate in 90 ml of water, adjusted to 
pH 6.5 with a 4.0 per cent w/v solution of sodium 
hydroxide and dilute to 100 ml with water,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
— spectrophotometer set at 215 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10
. 8 . 30 70 ■

10 30 70
12 90 10
17 90 10
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'3-[(2AS)-2-amino-2-phenylethyl]thiazolidin-2-one,

23-[(£)-2-phenylethenyl]thiazolidin-2-imine,

3(4JRS)-4-phenyl-l-(2-sulfanylethyl)imidazolidin-2-one,

46-phenyl-2,3-dihydroimidazo[2,Lyjthiazole,

sl,l’-[(disulphane-l,2-diyl)bis(ethylene)]bis[(4AS)-4- 
phenylimidazoIidin-2-one].

Name Relative 
retention time

Correction 
factor

Levamisole impurity A1 0.9 2.0

Levamisole (Retention time: 
about 3 minutes) 1.0 —

Levamisole impurity B2 1.4 1.7

Levamisole impurity C3 1.5 2.9

Levamisole impurity D4 1.6 1.3

Levamisole impurity E5 2.0 2.7

Inject the reference solution. The test is not valid unless the 
tailing factor of the principal peak is not more than 3.5.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peaks corresponding to levamisole impurities A,B, C, D and E 
is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (0.2 per 
cent), the area of any other secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.1 per cent) and the 
sum of areas of all the secondary peaks is not more than 1.5 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.3 per cent). Ignore ;any 
peak with an area less than 0.25 times the area of the principal 
peak in the chromatogram obtainedwith the reference solution 
(0.05 percent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Weigh 0.2 g, dissolve in 30 ml of ethanol (95 per cent), 
add 5 ml of 0.01 Mhydrochloric acid.-,Titrate with.#./ M 
sodium hydroxide determining . the end-point 
potentiometrically (2.4.25). Record the volume added between 
the two inflections. Carry out a blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to O.024O8 g of 
ChH12N2S,HC1.

Storage. Store protected from light and moisture.

IP 2022

Levamisole Tablets
Levamisole Hydrochloride Tablets

Levamisole Tablets contain not less than 90.0 per cent and 
not more than. 110.0 per cent of the stated amount of 
levamisole, CuHi2N2S.

Usual strengths. The equivalent of 50 mg, 150 mg of 
levamisole.

Identification

In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a).

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.01 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 214 nm 
(2.4.7). Calculate the content of CnH12N2S, in the medium from 
the absorbance obtained by repeating the determination using 
a solution of levamisole IPRS in the same medium.

Q. Not less than 80 per cent of the stated amount of Ci jH13N2S.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of 60 volumes of toluene, 40 volumes 
of acetone and 1 volume of strong ammonia solution.

Test solution (a). Shake a quantity of the powdered tablets 
containing 100 mg of levamisole with 5 ml of methanol for 
2 minutes and filter. ■ - ■ .->•••

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with 
methanol.

Reference solution (a). A 0.24 per cent w/v solution of 
levamisole hydrochloride IPRS in methanol.

Referece solution (b) . Dilute 1 ml of reference solution (a) to 
20 ml with methanol. c

Apply to. the plate 10 pl of each solution. After development, 
dry the plate at 105? for. 15 minutes and examine under 
ultraviolet light at 254 nm as well as after exposure to iodine 
vapour. Any secondary spot the chromatogram obtained with 
test solution (a) is not more intense than the- spot in the 
chromatogram obtained with referencesolution (b).

Other tests. Comply with the tests stated under Tablets.
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Assay. Weigh and powder 20 tablets. Disperse a quantity. Of 
the powder containing about 300 mg of levamisole, add 30 ml 
of water and shake for 10 minutes . Filter, wash the filter with 
20 ml. of water and -add the washings to. the filtrate., To the 
combined filtrate add dilute ammonia solution to make it 
alkaline and extract with three quantities each of 25 ml, 15 ml 
and 15 ml, of chloroform, filter through cotton wool covered 
with a layer of anhydrous sodium, sulphate. Combine the 
chloroform extracts and evaporate, to. dryness. Dissolve the 
residue in 50 ml of anhydrous glacial acetic acid. Titrate with 
0.1 M perchloric acid, using crystal violet solution as 
indicator. Garry out a blank titration:

1 ml of 0:1 Mperchloric acid is equivalent to 0.02043 g of 
CnH12N2S.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of levamisole.

Levetiracetam

CgHi4N2O2 /\ . ■ ' Mol. Wl.170.2

Levetiracetam is 1-Pyrrolidineacetamide, a-ethyl-2roxo-, (aS).

Levetiracetamrcontains not .less than 98.0'per cent-and not 
more than; 102.0 per cent of CgHMN2O2 calculated on the 
anhydrous and solvent-free basis. .. ■

Category. Antiepileptic.

Description. A white or almost white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2:4.6); 
Compare tjhe spectrum-with that obtained with levetiracetam 
IPRS or with the reference spectrum of levetiracetam..;

B. In the test for enantiomeric purity, the principal peak in the 
chromatogram obtained with reference solution (c) 
corresponds to the levetiracetam s-enantiomer peak in the 
chromatogram obtained with reference solution (b). ..

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).' ' : . 7 f .

Test solution. Dissolve. 125. mg of. the substance under 
examination in mobile phase (a) and dilute to 25.0 ml with 
mobile phase (a) .

Reference solution. A 0^0005 per cent w/v solution of 
levetiracetam IPRS in mobile phase (a).

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: A. a mixture of 95 volumes of a buffer 

solution prepared , by dissolving 2.7 g of potassium 
; dihydrogen phosphate in 1000 ml of water, adjusted to 
pH 5.5 with 2 per cent w/v solution potassium 
hydroxide and 5 volumes of acetonitrile,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 0.9 ml per minute,
- spectrophotometer set at 205 nm, 

injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 o-
3 100 0 ■
20 71 ’ 29 ;

25- 100. 0
28 100 0

'Pyridin-Z-ol (Not included in the total impurities limit).

2(5)-2-(2-0xopyrrolidin-l-yl) butanoic acid.

YS)-.V-(7-Amino-l-oxobutan-2-yl)-4-chlorobutanamide,

Name Relative 
retention time

Correction 
factor

Levetiracetam impurity C1 . 0.37 ■
Levetiracetam acid2 ■ 0.62 0.83

Levetiracetam. 1.0

Levetiracetam impurity A3 125 ■ 2.85.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 1.0 percent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to levetiracetam impurity C is not more 
than 0.25 times the area of the principal peak in a chromatogram 
obtain with the reference solution (0.025 per cent), the area of 
any peak corresponding to levetiracetam acid is not more than 
3 Times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.3 per cent), the area of 
any peak corresponding to levetiracetam impurity A and any 
other secondary peak is not more than 0.5 times the area of 
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the principal peak in the chromatogram obtain with the 
reference solution (0.05 per cent) and the sum of areas1 of all 
the secondary peaks including impurity B obtained from1 the 
test for Levetiracetam impurity B is not more than 4 times the 
area of the principal peak in the chromatogram obtain with the 
reference solution (0.4 per cent). Ignore any peak with a relative 
retention time of 0.19 or less.

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). A 0.005 per cent w/v solution of 
levetiracetam IPRS in the mobile phase.

Reference solution (b). A 0.01 per cent w/v solution of 
levetiracetam racemic mixture IPRS in the mobile phase.

Reference solution (c). Dilute 5.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
20.0 ml with the mobile phase. .

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, amylase tris-3,5- 

dimethylphenylcarbamate (AD-H) bonded to porous 
silica (5 pm),

- mobilephase: a mixture of 80 volumes of n-hexane and 
20 volumes of dehydrated alcohol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 215 nm, 

injection volume:. 20 pl.

The relative retention time with respect to levetiracetam S- 
enantiomer for levetiracetam //-enantiomer is about 0,55.

Inject reference solution (b).The test is not valid unless the 
resolution between the peak due to levetiracetam //-enantiomer 
and levetiracetam S'-enantiomer is not less than 4.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to levetiracetam //-enantiomer (impurity 
D) is not more than 1.6 times the area of the principalpeak in 
the chromatogram obtained with reference solution (a) (0.8 
percent).

Levetiracetam impurity B. Determine by liquid 
chromatography (2.4.14). ■ ; ■

Test solution. Dissolve 0.2 g of the substance under 
examination in the mobile phase and dilute to 100.0 ml with 
mobilephase.

Reference solution (a). A 0.2 per cent , w/v solution, of 
levetiracetam impurity B IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

IP 2022

Chromatographic system
- a stainless steel column 25 cmx4.6 mm,octadecylsilane 

bonded to porous silica (5 pm),
- mobile phase: a mixture of 85 volumes of a buffer solution 

prepared by dissolving 1.22 g of sodium 1- 
decanesulfonate in 1000 ml of water, add 1.3 ml of 
orthophosphoric acid, adjusted to pH 3.0 with 20 per 
cent w/v solution of potassium hydroxide and 15 
volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 200 nm,
- injection volume: 50 pl, for system suitability 10 pl.

The retention time, for levetiracetam impurity B is about 9 
minutes.

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 3.0. and the relative standard 
deviation for the replicate injections is not more than 2.0 per 
cent.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to levetiracetam impurity B is not more 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 1.0 g.

Assay. Determine by liquid chromatography (2,4.14), as 
described under Related substances with the following 
modifications.

Test solution. Dissolve 0.1 g of the substance under 
examination in mobile phase A and dilute to 100.0 ml with 
mobile phase A. Dilute 1.0 ml of the solution to 10.0 ml with 
mobile phase A.
Reference solution. A. 0.01 per cent w/v solution of 
levetiracetam IPRS in mobile phase A.

Inject the reference solution and the test solution.

Calculate the content of C8Hl4N2O2.
Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Levetiracetam Oral Solution
Levetiracetam Oral Solution is a solution of levetiracetam in a 
suitable aqueous vehicle.
Levetiracetam Oral Solution contains not less than 90.0 per 
cent and not more than 110.0 percent of the stated amount of 

levetiracetam C8H14N2O2.
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Usual strength, 500 mg per 5 ml.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
pH (2.4.24). 4.8 to 6.3.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 5 volumes of acetonitrile and 95 volumes of 
orthophosphoric acid solution prepared by diluting 2.0 ml 
of orthophosphoric acid to 1000.0 ml with water.

Test solution. Dilute a volume of the oral solution containing 
200 mg of levetiracetam in 60 ml of mobile phase A, mix with 
the aid of ultrasound for 5 min, allow the solution to cool and 
diluteitto lOO.OmlwithmobilephaseA.

Reference solution (a). Dissolve 20 mg of levetiracetam IPRS 
in 10 ml of 0. IM potassium hydroxide allow to stand for 15 
minute to react and then neutralize by adding of 10 ml of 0. IM 
hydrochloric acid. Add 10 mg of levetiracetam impurity A 
IPRS, mix with the aid of ultrasound and dilute it to 100.0 ml 
with the solvent mixture.

Reference solution (b)._ A 0.0003 per cent w/v solution, of 
levetiracetam IPRS in the mobile phase A. , 
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 45°,
- mobile phase: A. a solution of orthophosphoric acid 

prepared by diluting 2.0 ml of orthophosphoric acid in 
1000 ml with water.

. • ,B. acetonitrile,
. - a gradient programme using the conditions given 

below,
- flow rate: 1 ml per minute, ..
- spectrophotometer set at 210 nm, .

- injection volume: 20 pl.
Time Mobile phase A Mobile phase B

(in min) (per cent v/v) (per cent v/v)
0 100 0

”7 95 ■5
20 90 10
30 .. 75 25

35 . ■ ,50 50
40 . 50 50
41 100 0
50 100 0

’(S)-N-(l-Amino-l-oxobutan-2yl)-4-chlorobulanamide (This is a 
process impurity and include for peak identification only),

Name Relative 
retention time

Correction 
factor

Levetiracetam 1.00 1

Lvetiracetam impurity A1 1.38 —
Levetiracetam acid2 1.46 1.08

2(S)-2-(2-Oxopyrrolodin-l-yl) butanoic acid.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to levetiracetam impurity A 
and levetiracetam acid is not less than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to levetiracetam acid is not more than 
twice the area of principal peak in the chromatogram obtained 
with reference solution (b) (0.3 per cent) and the area of any 
other secondary peak is not more than 0.66 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (O.lper cent). The sum of the areas of all the 
secondary peaks is not more than 6.66 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (1 per cent).

Other tests. Comply with the tests stated under Oral Liquids. 
Assay. Determine by liquid chromatography (2.4.14);
Test solution. Dilute a Volume of the oral solution containing 
200 mg of levetiracetam, in 120 ml of mobile phase A, mix with 
the aid of ultrasound for 5.0 minutes. Allow the solution to 
cool and dilute it to 200.0 ml with the mobile phase A.

Refrence solution. A0.1 per cent w/v solution of levetiracetam 
IPRS in the mobile phase A.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. ,a solution of orthophosphoric acid 

prepared by diluting 1.0 ml of orhophophoric acid in 
1000 ml with water,

B. acetonitrile,
- a gradient programme usihg the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 92 8
6 92 8
7 40 60
10 40 60
11 92 8
15 92 8
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Inject the reference solution. The test is not valid unless the 
tailing factor for the principal peak is not more than 2.0 per 
cent and the relative standard deviation for replicate injections 
is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C8H|4N2O2 in the oral solution.

Storage. Store protected from light, at a temperature not 
exceeding 30°.

Levetiracetam Prolonged-release 
Tablets
Levetiracetam Prolonged-release Tablets manufactured by 
different manufacturers; whilst complying with 'the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same.

Levetiracetam Prolonged-release Tablets contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of levetiracetam, C8H14N2O2.

Usual strengths. 500 mg; 750 mg; 1000 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution..............

Tests
Dissolution (2.5.2). Complies with'the test stated under Tablets.

Related substances. Determine by liquid chromatography 
(2.4.14). . . . . '

Solvent mixture. 5 ml of acetonitrile and 95 ml of solution of 
orthophosphofic acid prepared'by diluting 2ml of 
orthophosphoric acid with water to 1000 ml.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 0.25 g of levetiracetam in 80 ml of water, 
mix with the aid of ultrasound for 10 minut.es.and dilute it with 
water to 100.0 ml, filter.

Reference solution (a). Dissolve 3 0 mg of levetiracetam IPRS 
in 10 ml of 0. IM potassium hydroxide allow do stand the 
solution for 5 minutes to react and then neutralize by adding 
10 ml of 0..1Mhydrochloric aczTZ dilute to 100.0 ml with the 
solvent mixture. [NOTE—This solution contains 
levetiracetam and levetiracetam acid.]

Reference solution (b). A 0.00125 per cent w/v solution of 
levetiracetam IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: dissolve 1 g of sodium hexanesulphonate 

monohydrate in .1000 ml of a solution containing a 
mixture of 5 volumes of acetonitrile and 95 volumes of 
buffer solution prepared by dissolving 1.4 g of disodium 
hydrogen phosphate, anyhydrous in water, adjusted to 
pH 3.5 with orthophosphoric acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume: 20 pl.

fSJ^-Aminobutanamide, .

3(S)-2-(2-Oxopyrrolidin-l-yl)butanoic acid,

3(S)-N-(l-Amino-l-oxobutan-2-yl)-4-chlorobutanamide.

Name Relative 
retention time

Levetiracetam impurity B1 0.40
Levetiracetm ■ . . . 1.0
Levetiracetam acid2 1.3
Levetiracetam impurity A3 1.9

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to levetiracetam acid 
impurity and levetiracetam is not less than 1.5 in the 
chromatogram obtained with reference solution (a) and the 
tailing factor is not more than 2.0 in the'chromatogram obtained 
with reference solution (b).

Inject reference solution (b); and the test solution. Run the 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any peak corresponding to levetiracetam acid is not more 
than 0.6 times the area of principal peak in the chromatogram 
obtained with the reference solution (b) (0:3 per cent) and the 
area of any other secondary peak is not more than the 0.2 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (b) (0.1 per cent). The 
sum of the areas of all the secondary peaks is not more than 
twice the area of the principal peak' in the chromatogram 
obtained with the reference solution (b) (1.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determined by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing 0.4 g of levetirecetam in 5 ml of 
tetrahydrofuran. Stir for 30 minutes and allow to. stand for 5 
minutes. Mix with the aid of ultrasound. Add 75 ml of mobile 
phase, mix with the aid of ultrasound for 3 0 min, add 10 ml of 
.methanol and finally dilute to 100.0 ml with the mobile phase 
if necessary, filter. Dilute 2.0 mlofthe solution to 100.0 ml with 
the mobile phase.
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Reference solution Dissolve 80 mgof levetiracetam IPRS in 
60 ml of mobile phase, add 4 ml of tetrahy drofuran,. mix with 
the aid of ultrasound and dilute'it to 100.0 ml with the mobile 
phase. Dilute 10.0 ml ofthe solution to 100.0 ml with the mobile 
phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 10 volumes of acetonitrile 
and 90 volumes of buffer solution prepared by 
dissolving 1.4 g of anyhydrous dibasic sodium 
phosphate in 1000 ml of water, adjusted to pH 3.5 with 
orthophosphoric acid.

- ' flow rate: 1.5 ml per minute, 
spectrophotometer set at 205 nm,

- injection volume: 10 pl

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent and the tailing factor is not more than 2.0:

Inject the reference solution and the test solution.

Calculate the content of C8H14N2O^ in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Levetiracetam Tablets
Levetiracetam Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
levetiracetam, C8H14N2O2.

Usual strengths. 250 mg; 500 mg; 750 mg; 1000 mg.

Identification
A. Transfer a quantity of the finely powdered tablets 
containing 250 mg of Levetiracetam to a 50-ml volumetric flask, 
add 3 5 ml of the acetone, sonicate for 15 minutes and dilute to 
50.0 ml with acetone, filter 10.0 ml solution through a membrane 
filter and evaporate the filtrate to dryness for crystallisation, 
scratching the sides of the vessel, on the residue, determine 
by infrared absorption spectrophotometry (2.4.6). Compare 
the spectrum with that obtained with 0.1 per cent w/v solution 
of levetiracetam IPRSlp acetone, treated in the same manner, 
beginning with “10 ml solution” or with the reference spectrum 
of levetiracetam.' .
B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),

LEVETIRACETAM TABLETS

Medium. 900 ml of water,
Speed and time. 50 rpiri and 30 minutes.

Withdraw a suitable volume ofthe medium and filter.

Determine by liquid chromatography (2.4.14), as described 
under assay with the following modifications.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.. .

Reference solution. A solution containing 0.04 per cent w/v of 
levetiracetam IPRS in the solvent mixture arid sonicate, dilute 
further, if necessary. ‘

Q. Not less than 80 per cent of the stated amount of CSH!4N2O2.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing 120 mg of Levetiracetam in the mobile 
phase, dilute to 100,0 ml with mobile phase and filter.

NOTE — Sonicate if necessary and centrifuge the solution 
before passing thro ugh a suitable filter.

Reference solution (a). Asolution containing 0.00036 percent 
w/v each of levetiracetam IPRS and levetiracetam impurity 
B IPRS in mobile phase.

Reference solution (b). Asolution containing 0.00036 per cent 
w/v of Levetiracetam IPRS in the mobile phase.

Chromatographic system
- a stainless, steel column 25 cm x 4.6 mm, packed.with 

octadecylsilane.bonded to porous silica (4 pm),
- mobile phase: a mixture of 95 volumes of a buffer solution 

prepared by dissolving 6.8 g of monobasic potassium 
phosphate and 0.85-g of sodium 1-heptanesulphonate 
in 1000 ml of water and adjusted to pH 2.8 with 
orthophosphoric acid and 5 volumes of acetonitrile,

- ■ flow rate: 1 ml per minute,
■ -• spectrophotometer set at 200 nm,
— injection volume: 10 pl.

1 (5)-2-aminobutanamide hydrochloride, this is process impurity,

2(S)-iV-(l-amino-l-oxobutan-2-yl)-4-chIorobutanamide,

Name Relative 
retention time

Correction 
factor

Levetiracetam impurity B1 0.54

Levetiracetam 1.0 .—

Levetiracetam impurity A1,2 1.7 —

Levetiracetam acid3 2.1 ‘ 1.27

3(£/)-2-(2-oxopyrrolidine-l-yl)butanoic acid. ■

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between levetiracetam impurity B and 
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levetiracetam is not less than 2.0 obtained with reference 
solution (a), the tailing factor for levetiracetam peak is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 10.0 per cent obtained with reference 
solution (b).

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to levetiracetam acid is not more than 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent), the area of any other 
secondary peak is not more than 0.33 the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.1 per cent) and the sum of areas of all the secondary 
peaks is not more than 2 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) (0.6 
per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 20 volumes of acetonitrile and 80 volumes 
of water.

Test solution. Weigh and powder 20 tablets. Transfer a quantity 
of the powder containing about 40 mg of Levetiracetam in 
100-ml volumetric flask and add about 80 ml of solvent mixture 
and disperse with aid the aid of ultrasound for about 
10 minutes, cool and dilute to volume with solvent mixture 
and filter.

Reference solution. A solution containing 0.04 per cent w/v of 
levetiracetam IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, .packed with 

octadecylsilane bonded to porous silica (4 pm),
- mobile phase: a mixture of 92 volumes of a buffer solution 

prepared by dissolving 1.4 g.of monobasic potassium 
phosphate and 0.6 g of sodium 1-haptanesulphonate 
in 1000 ml of water and adjusted to pH 2.8 with ortho 
phosphoric acid and 8 volumes of acetonitrile^

- .flow rate: 2 ml per minute,
- spectrophotometer set at 220 nm, -
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C8H14N2O2 in the tablets.

Storage. Store, protected from moisture, at a temperature not 
exceeding 30°.

Levocetirizine Hydrochloride
Levocetirizine Dihyrochloride ...

C21H25N2O3C1,2HC1 Mol. Wt. 461.8

Levocetirizine Hydrochloride is (/?)-2-[2-{4-[(4-chloro-pheiiyl) 
phenylmethyl]piperazin-l-yl]ethoxy]acetic acid di hydro­
chloride.

Levocetirizine Hydrochloride contains not less than 98.0 per 
cent and not more than 102.0 per cent of C2iH25N2O3Cl,2HCl 
calculated on the dried basis.

Category. Antihistaminic.

Description. A white or almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levocetirizine 
dihydrochloride IPRS or with the reference spectrum of 
levocetirizine dihydrochloride.

B. When examined in the .range 200 nm and 350 nm (2.4.7), a 
0.001 per cent w/v solution in methanol, shows an absorption 
maximum at about 230 nm..

Tests
Specific optical rotation(2.4.22). + 10° to+14°, determinedin 
a 1 per cent w/v solution in carbon dioxide-free water at 
365 nm.

Heavy, metals ( 2.3.13). Dissolve the residue obtained in the 
test for sulphated ash in 20 ml water.. 12 ml of the solution 
complies with limit test for heavy metals, Method D (20 ppm).

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve )2.5 mg of the substance under 
examination in 1 ml of ethanol ( 95 per cent) and dilute to 
25 ml with the mobile phase, filter.

Reference solution.. Dissolve 12.5 mg of the racemic cetirizine 
dihydrochloride IPRS in 1 ml. of ethanol f 95 per cent) and 
dilute to 25 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

chiral PakAD-H (5 pm),
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- - mobile phase: a mixture of 70 vplumes of n-hexane, 15 
volumes of isopropyl alcohol, 15 volumes of ethanol 
(95 per.cent), 0.2 volume of trifluoro acetic acid and 
0.01 volume of diethylamine,

- flow rate: 1 ml per minute,
. - spectrophotometer set at 230 nm,
- injection volume: 10 pl.

Inject the reference solution and the test solution.

The relative retention time of levocetirizine isomer is about 2 
with respect to levocetirizine peak.

Calculate the chiral purity of levocetirizine dihydrochloride 
by area normalization method, the enantiomeric purity is not 
less than 98 per cent.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Use the solutions within 16 hours.

Test solution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase, filter.

Reference solution (a). A solution containing 0.00002 per cent 
w/v, each bf, levocetirizine dihydrochloride IPRS, 
levocetirizine amide IPRS and chlorobenzhydrylpiperazine 
IPRS in the mobile phase.

Reference solution (b). A solution containing 0.02 per cent 
w/v of levocetirizine dihydrochloride IPRS and 0.00002 per 
cent w/v, each of, levocetirizine amide IPRS and 
chlorobenzhydrylpiperazine IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

silica gel (5 pm), ' ' ' ' '
- mobile phase : a mixture of 93 volumes of acetonitrile, 

6.6 volumes of water and 0.4 volume of IM sulphuric
' acid, ' ' ' -

- flow rate: 1 ml per minute, '
- spectrophotometer set at 230 nm,
- injectionyolume:20pl.

Name Relative
retention time

Levocetirizine 1.0

Chlorobenzhydryl piperazine1 1.4

1(R)-l-[(4-chlorophenyl)plienylmethyl]piperazine, .

2(R)-2-(2-{4-[(4-chlorophenyl)phenylmethyl]piperazin-l“yl} ethoxy) 
acetamide.

Inject reference solution (a), and (b). The test is not valid unless 
the resolution between the peaks due to chlorobenzhydryl 
piperzine and levocetirizine is not less than 3.0, the tailing

Levocetirizine amide2 2.1 

factor for levocetirizine peak is not more than 2.0 in the 
chromatogram obtained with reference solution (b) and the 
relative standard deviation for replicate injections for 
levocetirizine is not more than 5.0 per cent in the chromatogram 
obtained with reference solution (a).

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of levocetirizine peak. 
The area of any peak corresponding to chlorobenzhydryl 
piperzine or levocetirizine amide is not more than twice the 
area of the peak due to chlorobenzhydryl piperzine or 
levocetirizine amide in the chromatogram obtained with 
reference solution (a) (0.2 per cent), the area of any other 
secondary peak is not more than the area of the peak due to 
levocetirizine in the chromatogram obtained with reference 
solution (a) (0.1 per cent) and the sum of areas of all the 
secondary peaks is not more than 5 times the area of the peak 
due to levocetirizine in the chromatogram obtained with 
reference solution (a) (0.5 percent).

Sulphated ash (2.3.18). Not more than 0.2 per cent, determined 
on 2 g.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1 g by drying in an oven at 100° at a pressure notexceeding 
0.7 kPa.

Assay. Dissolve 0.1 g in 70 ml of a mixture of 30 ml of water 
and 70 ml of acetone. Titrate with 0.1 M sodium hydroxide 
upto the second point of inflection. Determine the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M sodium hydroxide, is equivalent to 0.01539g of 
QiH^OsCl, 2HC1.

Storage. Store protected from moisture.

Levocetirizine Tablets
Levocetirizine Dihydrochloride Tablets

Levocetirizine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
levocetirizine hydrochloride, C2iH25N2O3Cl,2HCl.

Usual strength. 5 mg.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml o£phosphate buffer pH 6.8,
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Speed arid time. 50 rpm for 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A 0.025 per cent w/v solution b'f 
levocetirizine dihydrochloride IPRS in mobile phase. Dilute 
1 ml of the solution to 50 ml with dissolution medium.

Use chromatographic system as described under Assay.

Calculate the content of C2iH25N2O3C1,2HC1.
Q. Not less than 75 per cent 6f the stated amount of 
C2iH25N2O3C1,2HC1 in the medium.

Related substances. Determine by liquid chromatography 
(2A14)...

Test solution. Disperse a quantity of powdered tablets 
containing 50 mg of Levocetirizine Dihydrochloride, in 20 ml 
of a mixture of 5.7 volumes of 1M of sulphuric acid and 94.3 
volumes of water, with the aid of ultrasound with intermittent 
shaking. Add 150 ml of acetonitrile, place the flask in an 
ultrasonic bath for 10 minutes, Cool and dilute to 250.0 ml with 
acetonitrile. Centrifuge the solution and use the supernatant 
liquid.

Reference solution (a). A 0.0002 per cent w/v solution of 
levocetirizine dihydrochloride IPRS in the mobile phase.

Reference solution, (bf. A solution containing 0.02 per cent 
w/v of levocetirizine dihydrochloride IPRS and 0.00002 per 
cent w/v of chlorobenzhydryl piperazine IPRS in the mobile 
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

silica gel (5 pm), .
- mobile phase: a mixture of 93 volumes of acetonitrile, 

6.6 volumes of water and: 0.4 volume of IM sulphuric 
acid, ■

- flow rate: 1 nil per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 ul.

Name Relative
retention time

Levocetirizine .1,0
Chlorobenzhydryl piperazine1’* 1.4 :

Levocelirizin amide2’* r ; 2.1
. 'Process impurity controlled in drug substance and no need to report: in 
drug product,

,(J?)-l-[(4-chlorophenyI)phenyImethyl]piperazine,

3(R)-2-(2- {4-[(4-chloro phenyl)phenyl methyl] pip erazm-1- 
yl}ethoxy)acetanride.
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Inject reference solution (b). The test is not valid Unless the 
resolution between the peaks due to chlorobenzhydryl 
piperzine and levocetirizine is not less than 3.0, the tailing 
factor is not more than 2.0 and the relative standard deviation 
for replicate injections for levocetirizine is not more than 
2.0 per cent and for chlorobenzhydryl piperzine is not more 
than 5.0 per cent.

Inject reference solution (a) and the test solution. Run the 
chromatogram 2.3 times, the retention, time o;f levocetirizine 
peak, the area of any secondary peak is not more than 0.3 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent) and the sum 
of areas of all the secondary peaks is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (1.0 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay, using following modifications.

Test solution. Transfer 1 tablet in a suitable volumetric flask; 
Add about 20 ml of mobile phase to disperse with shaking. 
Further dilute with the mobile phase to obtain a final 
concentration of0.0025 per cent w/v.

Reference solution. A 0.0025 per cent w/v solution of 
levocetirizine dihydrochloride IPRS in the mobile phase.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powdered tablet containing 25 mg of 
Levocetirizine Dihydrochloride, disperse in 100.0 ml of mobile 
phase and filter. Dilute 5.0 ml of the solution to 25.0 ml with 
mobile phase..

Reference solution. A 0.005 per cent w/v solution of 
levocetrizine dihydrochloride IPRS in mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: a mixture of 60 volumes of 0.05 M 
potassium dihydrogen phosphate and 40 volumes of 
acetonitrile, adjusted to pH 6.0 with 10 per cent w/v of 
sodium hydroxide,

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm, 

. injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0: The column efficiency in 
not less than 1500 theoretical plates. The relative standard 
deviation for replicate injections is riot more than 2.0 per cent.
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COOH

Inject the reference solution and the test solution.

Calculate the content of C2iH25N2O3Cl,2HCl.

Storage. Store protected from light and moisture.

Levodopa
L-Dopa

HO

HO

C9HnNO4 Mol Wt. 197.2

Levodopa is 3 -(3,4-dihydroxyphenyl)-L-alanine.

Levodopa contains not less than 98.5 per cent and not more 
than 101.0 per cent of C9IL jNO4, calculated on the dried basis.

Category. Antiparkinsonian.

Description. A white or slightly cream, crystalline powder.

Identification

Test A-may be omitted if tests B, C and D are carried out. Tests 
B,C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levodopa IPRS 
or with the reference spectrum of levodopa.

B. Dissolve about 2 mg in 2 ml of water and add 0.2 ml offerric 
chloride solution', a green colour develops which changes to 
bluish violet on the addition of 0..1 g of hexamine.

C. Dissolve about 5 mg in a mixture of 5 ml of 1M hydrochloric 
acid and 5 ml of water. Add 0.1 ml of sodium nitrite solution 
containing 10 per cent w/v of ammonium molybdate, a yellow 
colour develops which changes to red on the addition of 
10 M sodium hydroxide.

D. Mix about 5 mg with 1 ml of water, 1 ml of pyridine and 
about 5 mg of 4-nitrobenzoyl chloride and allow to stand for 
3 minutes; a violet colour develops which changes to pale 
yellow on boiling. Add, while shaking, 0.2 ml of sodium 
carbonate solution', the violet colour reappears.

Tests

Appearance of solution. A 4.0 per cent w/v solution in 
1 M hydrochloric acid is not more intensely coloured .than 
reference solutionBYS6, (2.4.1).

pH (2.4.24). 4.5 to 7.0, determined in a suspension prepared by 
shaking 0.1 g with 10 ml of carbon dioxide-free waler for 
15 minutes.

Optical rotation (2.4.22). -1.34° to-1.27°, determined at 20° 
in a solution prepared in the following manner. Dissolve a 
quantity containing 0.2 g of the substance on the dried basis 
and 5 g of hexamine in 10 ml of 1 M hydrochloric acid, add 
sufficient 1 M hydrochloric acid to produce 25 mi and allow 
to stand for 3 hours, protected from light.

Light absorption. Dissolve 30 mg in sufficient 0.1 Mhydro­
chloric acid to produce 100.0 ml and dilute 10.0 ml to 100.0 ml 
with 0.1 M hydrochloric acid.

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows an absorption maximum only at about 
280 nm; absorbance at 280 nm, 0.41 to 0.44.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Use freshly prepared solutions.

Solution A. 1.03 per cent w/v solution of hydrochloric acid.

Test solution. Dissolve 0.1 g of the substance under 
examination in solution A and dilute to 25 ml with solution A.

■Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with solution A. Further dilute 5.0 ml of the solution to 
100.0 ml with solution A.

Reference solution (b). A solution containing 0.0008 per cent 
w/v of tyrosine (levodopa impurity B), 0.0004 per cent w/v of 
3- methbxy-l-tyrosine (L-isomer of levodopa impurity C) and 
0.0008 per cent w/v of the substance under examination in 
solution A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

spherical di-isobutyloctadecylsilane bonded to porous 
silica (5 pm),

- mobile phase*. A. 0.1 M phosphate buffer pH 3.0, 
B. a mixture of 18 volumes of methanol 

and 85 volumes of 0.1 Mphosphate buffer pH 3.0,
- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 10

18 90 10

22 0 100

35 0 100

40 90 10
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Name Relative Correction
retention time factor

Levodopa impurity A1

Levodopa (Retention time:

0.7 —

about 6 minutes) 1.0 —

Levodopa impurity B2 2.0 2.2

Levodopa impurity C3 3.5 —

'((2S)-2-amino-3-(2,4,5-trihydroxyphenyl)propanoic acid,

2tyrosine,

3 3-methoxy-DL-tyro sine.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to levodopa impurity B and 
levodopa is not less than 10.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to levodopa impurity A is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent). The area of the peak due to levodopa 
impurity B is not more than 5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent). The area ofthe peak due to levodopa impurity 
C is not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent), the area of any other secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent) and the 
sum of areas of all the secondary peaks is not more than 10 
times ,the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). Ignore any 
peak with an area less than 0.3 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.03 percent).

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14).

NOTE—Use freshly prepared solutions.

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase.

Reference solution (a). Dilute 5.0 ml of the test solution to 
20.0 ml with the mobile phase. Further dilute 1.0 ml of the 
solution to 50.0 ml with the mobile phase.

Reference solution (b). Dissolve 10 mg of D-dopa (levodopa 
impurity D) in 10.0 ml ofthe test solution. Dilute 1.0 ml ofthe 
solution to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm),

- mobile phase: dissolve separately 200 mg of copper 
acetate and 387 mg of N,N- dimethyl-l-phenylalanine 
in water, mix the 2 solutions and adjust the pH 4.0 to 
with acetic acid; add 50 ml of methanol and dilute to 
1000 ml with water,

■ flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

The relative retention time with reference to levodopa 
(Retention time: about 6 minutes) for levodopa impurity D is 
about 0.4.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to levodopa impurity D and 
levodopa is not less than 5.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with test solution, the area of 
the peak due to levodopa impurity D is not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.3 g, dissolve, heating if necessary, in 5 ml of 
anhydrous formic acid and add 25 ml of anhydrous glacial 
acetic acid and 25 ml of dioxan, Titrate with 0.1 Mperchloric 
acid, using 0.1 ml of crystal violet solution as indicator and 
titrating to a green end-point. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01972 g of 
C9HnNO4. .

Storage. Store protected from light and moisture.

Levodopa Capsules
L-Dopa Capsules

Levodopa Capsules contain not less than 95.0 per cent and 
not more than 105.0 per cent ofthe stated amount of levodopa, 
C9HhNO4.

Usual strengths. 125 mg; 250 mg; 500 mg.

Identification
A. Dissolve as completely as possible a quantity of the 
contents of the capsules containing 0.5 g of Levodopa in 
25 ml of 1 M hydrochloric acid and filter. Adjusted to pH 3 
with 5 M ammonia, added dropwise with stirring and allow to 
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stand for several hours, protected from light. Filter, wash the 
precipitate and dry it at 105°.

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with levodopa IPRS or with the reference spectrum 
of levodopa.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with microcrystalline cellulose.

Mobile phase. A mixture of 50 volumes of 1-butanol, 
25 volumes of glacial acetic acid and 25 volumes of water.

Test solution. Shake a quantity of the contents ofthe capsules 
containing 0.1 g of Levodopa with 10 ml of 1 M hydrochloric 
acid and filter.

Reference solution. A 1 per cent w/v solution of levodopa 
IPRS in 1 M hydrochloric acid.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of warm air and spray with a freshly 
prepared mixture of equal volumes of a 10 per cent w/v solution 
offerric chloride and a 5 per cent w/v solution of potassium 
ferricyanide. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

Tests
Specific optical rotation (2.4.22). -41.5° to-38.5°, determined 
in the following manner. Weigh accurately a quantity of the 
contents of the capsules containing 1.25 g of Levodopa, shake 
with 25.0 ml of 0.5 M hydrochloric acid for 30 minutes, 
centrifuge and filter the supernatant liquid. To 10.0 ml ofthe 
filtrate add 10 ml of a 21.5 per cent w/v solution of aluminium 
sulphate, 20 ml of a 21.8 per cent w/v solution of sodium 
acetate and sufficient water to produce 50.0 ml and measure 
the optical rotation of the resulting solution at 20°. Separately 
dilute 5.0 ml ofthe filtrate to 200.0 ml with 0.1 Mhydrochloric 
acid, mix welland dilute 10.0 ml to 200.0 ml with 0.1 Mhydro­
chloric acid. Measure the absorbance of the resulting solution 
at the maximum at about 280 nm (2.4.7). Calculate the content 
of C9H11NO4, in the filtrate taking 142 as the specific absorbance 
at 280 nm and from the result so obtained calculate the specific 
optical rotation.

Dissolution (2.5.2).
Apparatus No. T (Basket),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the resulting solution at the maximum at 
about 280 nm (2.4.7). Calculate the content of C9HItNO4 taking 
141 as the specific absorbance at 280 nm.

Q. Not less than 75 per cent of the stated amount of C9HnNO4.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with microcrystalline cellulose.

Mobile phase. A mixture of 50 volumes of 1-butanol, 
25 volumes of glacial acetic acid and 25 volumes of water.

Test solution. A solution prepared immediately before use by 
shaking a quantity of the contents ofthe capsules containing 
0.1 g of Levodopa with 10 ml ofa mixture of equal volumes of 
anhydrous formic acid and methanol.

Reference solution (a). Dilute 1 volume of the test solution to 
200 volumes with methanol.

Reference solution (b). A mixture of equal volumes of the test 
solution and a solution prepared by dissolving 30 mg of 
l-tyrosine in 1 ml of anhydrous formic acid and diluting to 
100 ml with methanol.

Apply to the plate 10 pl of each of the test solution and 
reference solution (a) and 20 pl of reference solution (b) as 
bands. Allow the mobile phase to rise 20 cm. After 
development, dry the plate in a current of warm air, spray with 
a freshly prepared mixture of equal volumes of a 10 per cent 
w/v solution ci ferric chloride and a 5 per cent w/v solution 
ofpotassium ferricyanide and examine the plate immediately. 
Any secondary band in the chromatogram obtained with the 
test solution is not more intense than the band in the 
chromatogram obtained with reference solution (a). The test 
is not valid unless the chromatogram obtained with reference 
solution (b) shows a distinct band, at a higher Rf value than 
the principal band, which is more intense than the band in the 
chromatogram obtained with reference solution (a).

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 0,4 g of Levodopa, dissolve as completely 
as possible in 10 ml of anhydrous formic acid, add 80 ml of 
anhydrous glacial acetic acid. Titrate with. 0.1 Mperchloric 
acid, using oracet blue B solution as indicator. Carry out a 
blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01972 g of 
C9HnNO4.

Storage. Store protected from light and moisture.

Levodopa Tablets
L-Dopa Tablets

Levodopa Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of levodopa, 
C9HnNO4.

Usual strengths. 250 mg; 500 mg.
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Identification

A. Dissolve as completely as possible a quantity of the tablet 
containing 0.5 g of Levodopa in 25 ml of 1 M hydrochloric 
acid and filter. Adjusted to pH 3 with 5 M ammonia, added 
dropwise with stirring and allow to stand for several hours, 
protected from light. Filter, wash the precipitate and dry it at 
105°.

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with levodopa IPRS or with the reference spectrum 
of levodopa.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with microcrystalline cellulose.

Mobile phase. A mixture of 50 volumes of 1-butanol, 
25 volumes of glacial acetic acid and 25 volumes of water.

Test solution. Shake a quantity of the powdered tablets 
containing 0.1 g of Levodopa with 10 ml of 1 M hydrochloric 
acid and filter.

Reference solution. A 1 per cent w/v solution of levodopa 
IPRS in 1 M hydrochloric acid.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of warm air and spray with a freshly 
prepared mixture of equal volumes of a 10 per cent w/v solution 
offerric chloride and a 5 per cent w/v solution of potassium 
ferricyanide. The principal spot in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

Tests

Specific optical rotation (2.4.22). -41.5° to- 38.5°, determined 
. in the following manner. Weigh accurately a quantity of the 
powdered tablets containing 1.25' g of Levodopa, shake with 
25.0 ml of 0.5 M hydrochloric acid for 30 minutes, centrifuge 
and filter the supernatant liquid. To 10.0 ml of the filtrate add 
10 ml of a 21.5 per cent w/v solution of aluminium sulphate, 
20 ml of a 21.8 per cent w/v solution of sodium acetate and 
sufficient water to produce 50.0 ml and measure the optical 
rotation at 20°. Separately dilute 5.0 ml of the filtrate to 
200.0 ml with 0.1 M hydrochloric acid, mix well and dilute 
10.0 ml to 200.0 ml with 0.1 Mhydrochloric acid. Measure the 
absorbance of the resulting solution at the maximum at about 
280 nm (2.4.7). Calculate the content of C9H11NO4, inthe.filtrate 
taking 142 as the specific absorbance at 280 nm and from the 
result so obtained calculate the specific optical rotation. ;

Dissolution (2.5.2).

Apparatus No. 1 (Basket), ' ■ ’!f
Medium. 900 ml of 0.1 Mhydrochloric acid,
Speed and time. 75 rpm and 30 minutes. ■-

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the resulting solution at the' maximum at 
about 280 nm (2.4.7). Calculate the content ofC9HnNO4 taking 
141 as the specific absorbance at 280 nm.

Q. Not less than 75 per cent of the stated amount of CgH^NO^ 

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with microcrystalline cellulose.

Mobile phase. A mixture of 50 volumes of 1 -butanol, 
25 volumes of glacial acetic acid and 25 volumes of water.

Test solution. Shake a quantity of the powdered tablets 
containing 0.1g of Levodopa with 10 ml. of a mixture of equal 
volumes of anhydrous formic acid and methanol.

Reference solution (a). Dilute 1 volume of the test solution to 
200 volumes with methanol.

Reference solution (b). A mixture of equal volumes of the test 
solution and a solution prepared by dissolving 30 mg of 
L-tyrosine in 1 ml of anhydrous formic acid and diluting to 
100 ml with methanol.

Apply to the plate 10 pci each of the test solution and reference 
solution (a) and 20 pl of reference solution (b) as bands. Allow 
the mobile phase to rise 2.0 cm. Dry the plate in a current of 
warm air, spray with a freshly prepared mixture of equal volumes 
of a 10 per cent w/v solution of ferric chloride and a 5 per cent 
w/v solution ofpotassium ferricyanide and examine the plate 
immediately. Any secondary band in the chromatogram 
obtained with the test solution is not more intense than the 
band in the chromatogram obtained with reference solution 
(a). The test is not valid unless the chromatogram obtained 
with reference solution (b) shows a distinct band, at a higher 
Rf value than the principal band, which is'more intense than 
the band in the chromatogram obtained with reference solution 
(a).
Other tests. Comply .with the tests stated under Tablets.
Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.4 g of Levodopa, dissolve as 
completely as.possible in 10 ml of anhydrous  formic acid, add 
80 ml of anhydrous glacial acetic acid. Titrate with 0.1 M 
perchloric acid, using oracet blue B solution as indicator. 
Carry out a blank titration.
1 ml of 0.1 Mperchloric acid is equivalent to 0.01972 g of 
CgHjjNCL
Storage. Store protected from light and moisture.

Levodopa and Carbidopa Prolonged- 
release Tablets
Levodopa and Carbidopa Prolonged-release Tablets 
manufactured by different manufacturers, whilst complying 
with the requirements of the. .monograph, are not 
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interchangeable, as the dissolution profile of the products of 
different manufacturers may not be the same.

Levodopa and Carbidopa Prolonged-release tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amount of levodopa CJffNO. and carbidopa, 
C10H14N2O4.

Usual strengths. Carbidopa 25 mg and Levodopa 100 mg; 
Carbidopa 50 mg and Levodopa 200 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2). Complies with the test stated under 
Tablets.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE— Protect the solutions from light and maintain them 
at 2° to 8° until they are injected.

Test solution. Weigh and powder 10 tablets. Disperse suitable 
quantity of the powder in mobile phase. Filter and dilute a 
quantity of the filtrate with sufficient of the mobile phase to 
produce a solution containing 0.0125 per cent w/v of 
carbidopa and 0.05 per cent w/v of levodopa.

Reference solution (a). A solution containing 0.0001 percent 
w/v of levodopa impurity B IPRS and 0.0125 per cent w/v of 
carbidopa IPRS in mobile phase.

Reference solution (b): A solution containing 0.000125 per 
cent w/v of carbidopa IPRS and 0.0005 per cent w/v of 
levodopa IPRS in mobile phase. .

Reference solution (c). A solution containing 0.0000125 per 
cent w/v of carbidopa IPRS and 0.00005 per cent w/v of 
levodopa IPRS from reference solution (b) in mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- sample temperature: 6°,
- mobile phase: a mixture of 95 volumes of a buffer solution 

prepared by dissolving 6.0 g of anhydrous monobasic 
sodium phosphate in 1000 ml of water, adjusted to pH 
2.2 with orthophosphoric acid and 5 volumes of 
ethanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

^-(SA^-trihydroxyphenyOalanin, impurity based on label claim of 
levodopa,

Tmpurity based on label claim of carbidopa, it is process impurity, 

53-methoxy-L-tyrosine, impurity based on label claim of ievodopa, 

43,4-dihydroxybenzaldehyde, impurity based on label claim of carbidopa, 

53,4-dihydroxyphenylacetone, impurity based on label claim of 
carbidopa,

6(s)-2-hydrazinyl-3-(4-hydroxy-3-methoxyphenyl)-2-methyl­
propanoic acid, it is process impurity.

Name Relative 
retention time

Correction 
factor

Levodopa impurity A1 0.9 1.43
Levodopa 1.0 —
Methyldopa2 1.9 —
Levodopa impurity B3 2.1 ——

Carbidopa 23 —

Dihydroxybenzaldehyde4 5.7 0.17
Dihydroxyphenylacetone5 6.3 1.0
3 -O-Methylcarbidopa6 6.9 —

Inject reference solution (a) and (c). The test is not valid unless 
the resolution between the peaks due to carbidopa and 
levodopa impurity B is not less than 1.5 obtained with reference 
solution (a) and the signal to noise ratio is not less than 10 for 
the carbidopa peak, obtained with reference solution (c).

Inject reference solution (b) and the test solution. Run the 
chromatogram 6 times the retention times of the carbidopa 
peak. In the chromatogram obtained with the test solution, 
the area of any peak coiresponding to levodopa impurity A is 
not more than 0.1 times the area of the levodopa peak in the 
chromatogram, obtained with reference solution (b) (0.1 per 
cent), the area of any . peak corresponding to 
dihydroxybenzaldehyde is not more than 0.2 times the area of 
the carbidopa peak in the chromatogram obtained with 
reference solution (b) (0.2 per cent) and the area of any peak 
corresponding to dihydroxyphenylacetone is not more than 
the area of the carbidopa peak in the chromatogram obtained 
with reference solution (b) (1.0 per cent), the area of any other 
secondary peak due to carbidopa is not more than 0.2 times 
the area of the carbidopa peak in the chromatogram obtained 
with reference solution (b) (0.2 per cent) and the area of any 
other secondary peak due to levodopa is not more than 0.2 
times the area of the levodopa peak in the chromatogram 
obtained with reference solution (b) (0.2 per cent) The sum of 
area of all the secondary peaks is not more than 4 times the 
area of the levodopa peak in the chromatogram obtained with 
reference solution (b) (4.0 per cent). Disregard any peak with 
an area less than 0.05 times the area of carbidopa peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).
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Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light.

Test solution. Weigh and finely powder 20 tablets. Disperse a 
quantity of the powder containing about 10 mg of Carbidopa 
and 40 mg of Levodopa in a 100.0 ml volumetric flask, add 
10.0 ml of 0.1Morthophosphoric acid, sonicate for 10 minutes 
and stir for 30 minutes. Dilute to volume with the water, stir for 
another 20 minutes. Filter through 0.45 pm nylon membrane 
filter.

Reference solution. Dissolve 5 mg of carbidopa IPRS and 
20 mg of levodopa IPRS m 8 50.0 ml volumetric flask, add5 ml 
of 0.1 M orthophosphoric acid, sonicate. Dilute to volume 
with the water.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 0.13 volumes of the final 

volume of a buffer solution prepared by dissolving 
0.24 g of sodium 1-decanesulfonate in 1000 ml of water 
and 95 volumes of the final volume of a buffer solution 
prepared by dissolving 11.6 g of monobasic sodium 
phosphate in 1000 ml of water, adjusted to pH 2.8 with 
orthophosphoric acid. Dilute with water to final volume, 

- flow rate: 2 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
resolution between levodopa and carbidopa peaks is not less 
than 6.0, the tailing factor is not more than 1.5 for carbidopa 
and levodopa peaks and the relative standard deviation for 
replicate injections of carbidopa and levodopa is not more 
than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CjqH14N2O4 and C9HltNO4 in the 
tablets.

Storage. Store protected from light and moisture.

Levodopa and Carbidopa Tablets
Co-careldopa Tablets

Levodopa and Carbidopa Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of anhydrous carbidopa, ClqH^^CU and not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of levodopa, CQI11, NO4.

Usual strengths. Expressed in the form x/y where x and y are 
the strengths, in mg, of anhydrous carbidopa and levodopa 
respectively as 10/100; 25/100; 25/250.

Identification

A. In the Assay, the chromatogram obtained with the test 
solution shows two principal peaks that correspond to those 
due to carbidopa and levodopa in the chromatogram obtained 
with the reference solution.

B. Shake a quantity of the powdered tablets containing 50 mg 
of Levodopa with 4 ml of ethanol (95 per cent) and 1 ml of 
1 M sulphuric acid. Add 2 ml of cinnamaldehyde, allow to 
stand for 20 minutes, add 50 ml of 0.1 Mhydrochloric acid, 
shake for 2 minutes and allow to stand. Filter the aqueous 
layer and to 5 ml of the filtrate add 0.1 ml offerric chloride test 
solution. To half of the solution add an excess of dilute 
ammonia solution-, a purple colour is produced. To the 
remainder add an excess of sodium hydroxide solution', a 
deep red colour is produced.

C. Shake a quantity of the powdered tablets containing 1 mg 
of anhydrous carbidopa with 5 ml of 0.05 M sulphuric acid 
and filter. Add 5 ml of dimethylaminobenzaldehyde reagent 
to the filtrate; a yellow colour is produced.

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 750 ml of 0. IM hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14)

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A solution containing 0.005 per cent w/v 
of levodopa IPRS and 0.00054 per cent w/v of carbidopa 
IPRS in the dissolution medium.

Chromatographic system
- a stainless steel column 20 cm x 4.0 mm, packed with 

octylsilane bonded to porous silica (10 pm) (Such as 
Lichrosorb RP8),

- mobile phase: a 0.1 M potassium dihydrogen ortho­
phosphate, adjusted to pH 3.0 with 1 M ortho- 
phosphoric acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 282 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.
Calculate the contents of CioHl2N204 and C9HuNO4 in the 
medium.
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Q. Not less than 75 per cent of the stated amounts of 
CjoH^N^Oii and CgHj 1NO4.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Disperse one tablet with 20 ml of 0.1 M 
phosphoric acid for 30 minutes, add sufficient water to 
produce 200.0 ml, mix and filter.

Reference solution. Weigh 10 mg of carbidopa IPRS, dissolve 
in 20 ml of 0.1 M orthophosphoric acid by gentle warming 
and add sufficient water to produce 200.0 ml.

Carry out the chromatographic procedure described under 
Assay.

Calculate the content of Ci0H14N2O4 in the tablet.

Other tests. Comply with the tests.stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 250 mg of Levodopa and 
25 mg of Carbidopa, with 50 ml of 0.1 M orthophosphoric 
acid for 30 minutes, add sufficient water to produce 500.0 ml, 
mix and filter.

Reference solution. Dissolve 250 mg of levodopa IPRS and 
25 mg of carbidopaIPRS in 50.0 ml of 0.1 Mphosphoric acid 
by gentle warming and add sufficient water to produce 
500.0 ml.

Chromatographic system
.. a stainless steel column 30 cm x 3.9 mm, packed with 

octylsilane chemically bonded to porous silica (5 pm),
- mobile phase: mix 950 ml of sodium dihydrogen 

phosphate solution (1.162 per cent w/v) with 1.3 ml of 
sodium 1-decanesulfonate solution (0.024 per cent 
w/v), adjusted to pH 2.8 with orthophosphoric acid 
and dilute with water to produce 1000 ml,

- flow rate: 2 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

Inject alternately the test solution and the reference solution. 
The retention times are about 4 minutes and 11 minutes for 
levodopa and carbidopa respectively.

Calculate the content of C10Hi4N2O4 and C9HnNO4 in the 
tablets.

Storage. Store protected from light and moisture.

Labelling. The label states the quantity of Carbidopa in terms 
of the equivalent amount of anhydrous carbidopa and the 
quantity of Levodopa in each tablet. ; ;

Levodropropizine

C13H20N2O2 Mol. Wt. 236.3

Levodropropizine is (2S)3-(4-phenylpiperazin-l-yl)propane- 
1,2-diol.

Levodropropizine contains not less than 98.5 per cent and not 
more than 101.0 per cent of Ci3H2()N2O2, calculated on the dried 
basis.

Category. Antihistamine.

Description. A white or almost white powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
levodropropizine IPRS or with the reference spectrum of 
levodropropizine.

Tests
Specific optical rotation (2.4.22). - 33.5° to - 30.0°, determined 
m3 per cent w/v solution in 2.1 per cent w/v of hydrochloric 
acid. •

pH (2.4.24). 9.2 to 10.2, determined in a 2.5 per cent w/v solution 
in carbon dioxiderfree water, heat to dissolve and cool.

Impurity B and related substances. Determine by liquid 
chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Reference solution (a). A 0.025 per cent w/v solution of 
1-phenylpiperazine IPRS (levodropropizine impurity B IPRS) 
in methanol. Dilute 1.0 ml ofthe solution to 100.0 ml with the 
mobile phase.

Reference solution (b). Mix 1.0 ml of the test solution with 
1.0 ml of reference solution (a).

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with end 

capped octadecylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 12 volumes of methanol and 

88 volumes of a 0.68 per cent w/v solution ofpotassium 
dihydrogen phosphate, adjusted to pH 3.0 with 
orthophosphoric acid,

- flowrate: 1.5 ml per minute,
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- spectrophotometer set at 254 nm, 
- inj ection volume: 20 pl.

The relative retention time with reference to levodropropizine 
for levodropropizine impurity B is about 1.2.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to 
levodropropizine and levodropropizine impurity B is not less 
than 2.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention times of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to levodropropizine impurity B is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent), the area of any other secondary peak is not more than 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the sum 
of areas of all the secondary peaks is not more than 1.2 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.6 per cent). Ignore any peak 
with an area less than 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) 
(0.05 per cent).

Impurity C. Determine by gas chromatography (2.4.13).

NOTE—Prepare the solutions immediately before use.

Test solution. Dissolve 0.5 g of the substance under 
examination in dichloromethane and dilute to 2.5 ml with 
dichloromethane.

Reference solution (a). A 0.2 per cent w/v solution of [(2RS)-' 
oxiran-2-yl]methanol IPRS (levodropropizine impurity C 
IPRS) in dichloromethane. Dilute 0.5 ml of the solution to 
100.0 ml with dichloromethane.

Reference solution (b). Dissolve 0,5 g ofthe substance under 
examination in dichloromethane, add 250 pl of reference 
solution (a) and dilute to 2.5 ml with dichloromethane.

Chromatographic system
- a fused-silica column 30 m x 0.53 mm, packed with 

poly[(cyanopropyl)(phenyl)][dimethyl]siloxane (film 
thickness 3.0 pm),

- temperature: 
column. 140°, 
inlet port. 170° and detector at 250°,

- a flame ionisation detector,
- flow rate: 2.5 ml per minute, using nitrogen as the carrier 

gas.

Inject 1 pl of reference solution '(b) and the test solution.

Inject reference solution (b). Run the chromatogram 2.5 times 
the retention time of levodropropizine impurity C peak. The 

test is not valid unless the signal-to-noise ratio for 
levodropropizine impurity C peak is'not less than 10.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the corresponding 
peak in the chromatogram obtained with reference solution 
(b)(5ppm). . . ■ . ■

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 40 volumes of ethanol and 60 volumes of 
hexane.

Test solution. Dissolve 10 mg of the substance under 
examination in 10.0 ml of the solvent mixture. Dilute 1.0 ml of 
the solution to 50.0 ml with the solvent mixture.

Reference solution (a). A 0.002 per cent w/y solution of 
levodropropizine IPRS in the solvent mixture.

Reference solution (b). A 0.002 per cent w/v solution of (2R)- 
3-(4-phenylpiperazin-l-yl)propane-1,2-diol (dextrodro- 
propizine) IPRS (levodropropizine impurity A, IPRS) in the 
solvent mixture.

Reference solution (c). Dilute 1.0 ml of reference solution (b) 
to50.0.mlwiththe solvent mixture.

Reference solution (d). Dilute 0.5 ml of reference solution (b) 
to. 25 ml with reference solution (a).
Chromatographic system

- a stainless steel column 25 cm * 4.6 mm, packed with 
silica gel OD for chiral separations,

- mobile phase: a mixture of 0.2 volume of diethylamine, 
5 volumes of ethanol and 95 volumes of hexane,

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject reference solution (d). The test is not valid unless the 
resolution between the peaks corresponding to 
levodropropizine impurity A and levodropropizine is not less 
than 1.3.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to levodropropizine impurity Ais not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (2.0 per cent).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven over phosphorus pentoxide at 
60° at a pressure not exceeding 0.25 kPa for 4 hours.

Assay. Dissolve 0.1 g in 50 ml of anhydrous acetic acid. Titrate 
with 0.1 M‘perchloric acid, determining the end-pomt 
potentiometrically (2.4.25). Carry out a blank titration.
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1 ml of 0.1 Mperchloric acid is equivalent to 0.01182 g of 
C]3H2qN2O2..

Storage. Store protected from light.

Levofloxacin Hemihydrate

o^'CH3

'1/2H2° 
f^^^cooh

o

C18H20FN3O4, ’/2 H2O Mol. Wt. 370.4

Levofloxacin Hemihydrate is (5')“9“fluoro-2,3-dihydro- 
3-methyl-10-(4-methylpiperazin-1 -yl)-7-oxo-7/7-pyrido[ 1, 
2,3-£?e]-l,4-benzoxazine-6-carboxylic acid hemihydrate.

Levofloxacin Hemihydrate contains not less than 98.0 per cent 
and not more than 102.0 per cent of Ci8H2oFN304, calculated 
on the anhydrous basis.

Category. Antibacterial.

Description. A yellowish white to yellow powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levofloxacin 
hemihydrate IPRS or with the reference spectrum of 
levofloxacin hemihydrate. '

Tests
Specific optical rotation (2.4.22). - 106° to - 92°, determined in 
a Q. 5 per cent w/v solution in methanol,at 20Q.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 100 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of 
levofloxacin hemihydrate IPRS in the mobile phase. .

Reference solution (b). Dilute 1.0 ml of reference solution.(a) 
to lOO.Omlwiththemobilephase.

Reference solution (c) . A 0.00003 per cent w/v solution of 
levofloxacin hemihydrate IPRS. in the mobile phase..
Chromatographic system.

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),. .

- column temperature: 45°,
- mobile phase: a mixture of 30 volumes of methanol and 

70 volumes of buffer solution prepared by dissolving 
8.5 g of ammonium acetate, 1.25 g of cupric sulphate 
pentahydrate and 1.3 g of l-isoleucine in water and 
diluting to 1000 ml with water ',

~ flow rate: 0.8 ml per minute,
- spectrophotometer set at 360 nm,
- injection volume: 25 pl.

‘(S)-9-fiuoro-2,3-dihydro-3-methyl-10-(piperazin-l-yl)-7-oxo-7H- 
pyridof 1,2,3 -de] [ 1,4] benzoxazine-6-carb oxylic acid,

2(S)-9-fluoro-2,3-dihydro-3-methyl-10-[2-(methylamino)ethylamino]- 
7-oxo-7H -pyrido[l,2,3-de][l,4]benzoxazine-6-carboxylic acid,

3(S)-4-(6-carboxy-9-fiuoro-2,3-dihydro-3-methyl-7-oxo-7H-pyrido- 
[ 1,2,3-de] [ 1,4]benzoxazine-10-yl)-1-methyl-piperazine-1-oxide,

4(S)-2,3-dihydro-3-methyl-10-(4-methyl-l-piperazinyl)-7-oxo-7H- 
pyrido[l,2,3-de][t,4]benzoxazine-6-carboxylic acid,

5(R)-9-fluoro-2,3-dihydro-3-niethyl-I0-(4-methyl-l-piperazinyl)-7- 
oxo-7H-pyrido[l,2,3-de][l,4]benzoxazine-6-carboxylic acid.

Name Relative 
retention time

Correction 
factor

N-Desmethyl levofloxacin1 0.47
Diamine derivative2 0.52 1.11
Levofloxacin N-oxide3 0.63 0.9
9-Desfluoro levofloxacin4 0.73
Levofloxacin 1.0
D-Isomer5 U3 —

Inject reference solution (a) and (c). The test is not valid unless 
the relative standard deviation for replicate injections obtained 
with reference solution (a) is not more than 1.0 per cent and 
the signal to noise ratio for the principal peak in the 
chromatogram obtained with-reference solution (c) is not less 
than 10.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to D-isomer is not more than 0.8 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.8 per cent). The area of any other 
identified peak is not more than 0.3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent), the area of any other secondary 
peak is not more than 0.1 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) (0.1 
per cent) and the sum of the area of all the secondary peaks 
other than D-isomer is not more than 0.5 times the areas of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.05 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).
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Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B( 20 ppm).

Sulphated ash (2.3:18). Not more than 0.2 per cent, determined 
on 1.0 g.

Water (2.3.43). 2.0 per cent to 3.0 per cent, determined on 0.2 g.

Assay. Weigh 0.18 g, dissolve in 50 ml of anhydrous acetic 
acid. Titrate with 0.1Mperchloric acid, determining the end­
point potentiometrically (2.4.25). Carry out a blank titration.

1 ml 0.1 M perchloric acid is equivalent of 0.03614 g of 
CISH20FN3O4.

Storage. Store protected from light.

Levofloxacin Infusion
Levofloxacin Infusion is a sterile solution of levofloxacin in 5 
per cent dextrose injection or in 0.9 per cent sodium chloride 
injection.

Levofloxacin Infusion contain not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
levofloxacin, Ci8H2oFN304.
Usual strength. 5 mg per ml.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds, to the peak in the 
chromatogram obtained with reference solution.

Tests
pH(2.4.24). 3.8to 5.8.. ' . \

Other tests. Comply with the tests stated under Parenteral 
Preparation (Infusions).

Assay. Determine by liquid chromatography (2.4.14).-

NOTE — Use freshly prepared solutions and carry‘out the 
test protected from light.

Test solution. Measure accurately a volume containing 50 mg 
of levofloxacin, dilute to 50.0 ml with 0.1 Mhydrochloric acid. 
Dilute 5.0 ml of the solution to 25.0 ml with water.

Reference solution. A 0.1 per cent w/y solution of levofloxacin 
hemihydrate IPRSfr 0.1,Mhydrochloric acid. Dilute 5.0 ml 
of the solution to 25.0 ml with a water.

Chromatographic system .
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm), i.

. - mobile phase: amixture of 85 volumes of buffer solution 
prepared by mixing 84 volumes of 0.05 < M citric acid 

. monohydrate and 1 volume of 1 Mammonium acetate 
and 15 volumes of acetonitrile, 1
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- flow rate: 1 ml per minute,
- spectrophotometer set at 293 nm,
- injection volume: 10 pl..

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and column efficiency is not 
less than 3000 theoretical plates and the relative standard 
deviation is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci8H2oFN3b4in the infusion.

Storage, store protected from light.

Labelling. The label state the strength in terms of equivalent 
amount of levofloxacin.

Levofloxacin Injection
Levofloxacin Injection is a sterile solution of levofloxacin in 
Water for Inj ections.

Levofloxacin Injection contains not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
levofloxacin, ClgH2oFN304.

Usual strengths. 25 mgperml; 50 mgperml.

Description. A clear, yellowish colour solution.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 3.8 to 5.8.

Appearance of solution. A2.5 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1) and not more intensly 
coloured than reference solution GYS1 (2.4.1).

Light absorption. The absorbance of 0.25 per cent w/v solution 
in carbon dioxide free water at 420 nm (2;4.7) is not more than 
0.6.

Related substances. Determine by liquid chromatography 
(2.4.14). - •

NOTE — Use freshly prepared solutions and carry out the 
test protected from light. ' < ■

Solvent mixture. 60 volumes of buffer solution containing 
0.73 per cent w/v of sodium perchlorate monohydrate, 
0.44 per cent w/v of ammonium acetate in water, adjusted to 
pH 2.2 with orthophosphoric acid and 40 volumes of 

acetonitrile:
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Test solution. Dilute a volume of injection containing 25 mg of 
Levofloxacin to 100.0 ml with the solvent mixture.

Reference solution (a). A 0.025 per cent w/v solution of 
levofloxacin IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 85 volumes of buffer solution 
and 15 volumes of acetonitrile,

- flowrate: 1.5 ml per minute,
- spectrophotometer set at 294 nm,
- injection volume: 10 pl.

The retention time of levofloxacin peak is about 8 minutes.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent) and the sum of the areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent).

Bacterial endotoxins (2.2.3). Not more than 2.0 Endotoxin Units 
per mg of Levofloxacin.

Other tests. Comply with the tests stated under Parenteral 
Preparation (Injections).

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Use freshly prepared solutions and carry out the 
test protected from light.

Test solution. Dilute a volume containing 50 mg of Levofloxacin, 
to 50.0 ml with 0.1 M hydrochloric acid. Dilute 5.0 ml of the 
solution to 2 5.0 ml with water.

Reference solution. A 0.1 per cent w/v solution of levofloxacin 
IPRS in 0.1 Mhydrochloric acid. Dilute 5.0 ml of the solution 
to 25.0 ml with water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- . mobile phase: a mixture of 85 volumes of buffer solution 

prepared by mixing 84,volumes of 0.05 M citric acid 
monohydrate and 1 volume off M ammonium acetate 
and 15 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 293 nm,

- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C18H20FN3O4 in the injection.

Storage. Store protected from light, at a temperature not 
exceeding 30°.

Labelling. The label state the strength in terms of equivalent 
amount of levofloxacin.

Levofloxacin Oral Solution
Levofloxacin Oral Solution contains not less than 90.0 per 
cent and not more than 110.0 per cent of levofloxacin, 
C18H20FN3O4.

Usual strength. 125mgper5ml.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test , solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
pH (2.4.24). 5.0 to 6.0.

Related substances. Determine by liquid chromatography 
(2.4.14) as described:under Assay with the following 
modifications.

‘(S)-2,3-Dihydro-3-methyl-10-(4-methyI-l-piperazmyl)-7-oxo-7/f- 
pyrido[l,2,3-e/e][l,4]benzoxazine-6-carboxylic acid,
2(S)-9-Fluoro-2,3 - dihydro-3-methyl-1 0 - [2-(methyIaminoj 
ethylamino]-7-0X0-7# -pyrido[ 1,2,3-4e][l,4]benzoxazine-6- 
carboxylic acid,
3(Sr)-9-FJuoro-2,3-dihydro-3-methyl-10-(piperazin-I-yl)-7-oxo-7//- 
pyrido[l,2,3-Js][l,4]benzoxazine-6-carbocylic acid,
4(*S3-4-(6-Carboxy-9-fluoro-2,3-dihydroT3-methyl-7-oxo-:7/Z7pyrido.- 
[ 1,2,3 -de] [ 1,4] benzoxazine-10-yi)-1 -methylpiperazine 1 -oxide.

Name Relative 
retention time

Correction 
factor

9-desfluorolevofloxacinl 0.64
Diamine derivative2 0.75 ——
Levofloxacin impurity A3 0.91 123
Levofloxacin 1.0 —
Levofloxacin A'-oxide4 1.55 1.07 .

Inject the test solution. In the chromatogram obtained with 
the test solution, the area of any peak, corresponding to 
levofloxacin impurity A and levofloxacin N-oxide is not more 
than 0.5 per cent each. The area of any other secondary peak 
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is not more than 0.2 per cent. The sum of areas of all the 
secondary peaks is not more 1.0 per cent calculated by area 
normalization.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14)

NOTE — Protect the solutions from light.

Solvent mixture. 18 volumes of acetonitrile and 82 volumes 
of water.
Test solution. Dilute a weighed quantity of the Oral Solution 
containing about 50 mg of Levofloxacin to 50.0 ml with solvent 
mixture. Further dilute 1.0 ml of the solution to 10.0 ml with the 
solvent mixture.
Reference solution (a). A solution containing about 0.01 per 
cent of levofloxacin hemihydrate IPRS in the solvent mixture.
Reference solution (b). A solution each of 0.01 per cent of 
levofloxacin hemihydrate IPRS and levofloxacin impurity A 
IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, with phenyl 
groups bonded to porous silica (3.5 pm),

- mobile phase: a mixture of 82 volumes of water,18 
volumes of acetonitrile and 1.0 ml of trifluoroacetic 
acid,

- flow rate: 0.7 ml per minute,
- spectrophotometer set at 294 nm,
- injection volume: 20 pl.

Inject reference solution (a) and (b). Run the chromatogram 
2.5 times the retention time of the principal peak. The test is 
not valid unless the resolution between levofloxacin impurity 
A and levofloxacin is not less than 1.9 obtained with reference 
solution (b) and the relative standard deviation for replicate 
injections is not more than 2.0 per cent obtained with reference 
solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of CL fl I2fl?N ;O4 in the oral solution.

Determine the weight per ml of the preparation (2.4.29) and 
calculate the content of C18H20FN3O4 weight in volume.

Storage. Store protected from light at a temperature not 
exceeding 30°.

Labelling. The label state the strength in terms of equivalent 
amount of levofloxacin.

Levofloxacin Tablets
Levofloxacin Tablets contain Levofloxacin hemihydrate....... .

Levofloxacin Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
levofloxacin, C]SH20FN3O4. ■ ■■

Usual strengths. 250 mg; 500 mg; 750 mg.

Identification

In the Assay, the chromatogram obtained with the test solution 
corresponds to the peak in the chromatogram obtained with 
reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 900 ml of 0.01Mhydrochloric acid, 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 293 nm 
(2.4.7). Calculate the content of CigH2oFN3C>4 in the medium 
from the absorbance obtained from a solution of known 
concentration of levofloxacin hemihydrate IPRS in the same 
medium.
Q. Not less than 70.0; per cent of the stated amount of 
C18H20FN3O4.
Related substances. Determine by liquid chromatography 
(2.4.14).
NOTE — Use freshly prepared solutions and carry out the 
test protected from light.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powdered tablet containing 100 mg of Levofloxacin, 
disperse in 100.0 ml of 0.1 M hydrochloric acid and filter. 
Dilute 5 ml of the solution to 10.0 ml with water.
Reference solution (a). A 0.1 per cent w/v solution of 
levofloxacin hemihydrate IPRS m 0.1 M hydrochloric acid. 
Dilute 5 ml of the solution to 10 ml with a water.
Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0ml with water.
Chromatographic system as described under Assay.
Inject reference solution (a). Test is not valid unless the column 
efficiency is not less than 2000 theoretical plates and the tailing 
factor is not more than 3.0.
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent).
Other tests. Comply with the tests stated under the Tablets. 

Assay. Determine by liquid chromatography (2.4.14).
NOTE — Use freshly prepared solutions and carry out the 
test protected from light.
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Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powdered tablet containing 100 mg of levofloxacin, disperse 
in 100.0 ml of 0.1M hydrochloric acid and filter. Dilute 5.0 ml 
ofthe solution to 50.0 ml with water.

Reference solutionri. A 0.1 per cent w/v solution of 
levofloxacin hemihydrate IPRS in 0.7 M hydrochloric acid. 
Dilute 5 ml of the solution to 50 ml with water.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (Such 
asCosmosilC18 MS II),

- mobile phase: a mixture of 85 volume of buffer solution 
prepared by dissolving 84 volumes of 0.05 M citric 
acid monohydrate and 1 volume of 1 M ammonium 
acetate, filter and 15 volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 293 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, column efficiency is not less 
than 3000 theoretical places and the relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.
Calculate the content of C!gH2QFN3O4 in the tablets.

Storage. Store protected from light and moisture.
Labelling. The label state the strength in terms of equivalent 
amount of levofloxacin.

Levonorgestrel

C2lH2SO2 Mol. Wt. 312.5
Levonorgestrel is .13 P -ethyl-17 [3 -hydroxy-18,19-dinor- 17 a- 
pregn-4-enT-20-yn-3-one.
Levonorgestrel contains not less than 98.0 per cent and not 
more than 102.0 per cent of C2]H28O2, calculated on the dried 
basis. - - ■

Category. Progestogen. :
Description. A white or almost white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levonorgestrel 

IPRS or with the reference spectrum of levonorgestrel.

B, When examined in the range 220 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maximum only at about 240 nm.

C. Melts at about 237° (2.4.21).

Tests
Specific optical rotation (2.4.22). - 35.0° to - 30.0°, determined 
in a 1.0 per cent w/v solution in dichloromethane.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 30 volumes of water and 70 volumes of 
acetonitrile.

Test solution. Dissolve 10 mg of the substance under 
examination in 7 ml of acetonitrile with the aid of ultrasound 
and dilute to 10.0 ml with water.

Reference solution. Dilute 1.0ml ofthe test solution to 100.0 
ml with the solvent mixture. Further dilute 1.0 ml of the solution 
to 10.0 ml with the .solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octylsilane bonded to porous silica with 
polar incorporated groups (5 pm),

- mobile phase: A. a mixture of 40 volumes of acetonitrile 
and 60 volumes of water,

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 0.7 ml per minute,
- spectrophotometer set at 215 nmand for impurity O at 

200 nm, . .
- injection volume: 50 pl.

Time Mobile phase, A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0
50 20 80
55 100 0

16 p-hydroxy levonorgestrel,

Name
rei

Relative 
tention time

Correction 
factor

Levonorgestrel impurity H! 0.5 —
Levonorgestrel impurity U2 0.8 —

Levonorgestrel impurity K.3 0.85
Levonorgestrel impurity A4 0.91 0.4
Levonorgestrel impurity M5 0.95 3.1
Levonorgestrel (Retention time: 
about 20 minutes) 1.0 —

Levonorgestrel impurity O6 1.16 2.6
Levonorgestrel impurity B7 1.26 —
Levonorgestrel impurity S8 1.9 —
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2norethi sterone,
318-methylnandrolone,
413-ethyl-17-hydroxy-18,19-dinor-17a-pregQa-4,8(14)-dien-20-yn-3- 
one, 
s13-ethyl-17-hydroxy-18,19-dinor-17a-pregna-4,6-dien-20'-yn-3"One, 
64,5- dihydro-5 a-methoxy levonorgestrel,
713-ethyl-17-hydroxy-18,19-dinor-17a-pregn-5( 10)-en-20-yn-3-one, 

s13-ethyl-3-methoxy-18,19-dinor-17a-pregna-3,5-dien-20-yn-17-oL 

Inject the reference solution. The test is not valid unless the 
signal-to-noise ratio is not less than 60 for the principal peak 
in the chromatogram obtained with reference solution.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 3 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.3 per cent). The area of any peak due to levonorgestrel 
impurity O at 200 nm is not more than 3 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (0.3 per cent). The sum of the areas of all the secondary 
peaks other than levonorgestrel impurity O is not more than 
10 times the area of the principal peak in the chromatogram 
obtained with the reference solution (1.0 per cent). Ignore any 
peak with an area less than 0.5 times the area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.3 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.1 g, dissolve';ih sufficient ethanol (95 per 
cent) to produce 100.0 ml, dilute stepwise with ethanol (95 
per cent) to obtain a solution containing 0.001 per cent w/v of 
Levonorgestrel and measure the absorbance of the resulting 
solutionatthemaximumatabout241 nm (2.4.7);

Calculate the content of C2]H28O2 from the absorbance 
obtained with a 0.001 per cent w/v solution of levonorgestrel 
IPRS in ethanol (95per cent).

Storage. Store protected from light and moisture.

Levonorgestrel Tablets
Levonorgestrel Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
levonorgestrel, C2iH28O2. '

Usual strengths. 30 pg; 750 pg; 1.5 mg. <

Identification

Determine by liquid chromatography (2.4.14).

2750

Solvent mixture. 20 volumes of water and 80 volumes of 
methanol. ■ - ■

Test solution. Weigh a quantity of powdered tablets containing 
0.15 mg of Levonorgestrel, disperse in 25 ml of the solvent 
mixture, heat on a water-bath at 60° for 10 minutes, cool and 
filter.

Reference solution (a). A 0.0006 per cent w/v solution of 
levonorgestrel IPRS in the solvent mixture.

Reference solution (b). A 0.0012 per cent w/v solution of 
norgestrel IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of methanol and 

50 volumes of 1.0 per-cent w/v solution of gamma­
cyclodextrin,

- flowrate: 1.5 mlperminute, 
- spectrophotometer set at 242 nm,
- injectionvolume:20pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to levonorgestrel and 
dextronorgestrel is not less than 1.0.

Inject reference solution (a) and the test solution. The principal 
peak in the chromatogram obtained with the test solution 
corresponds to the peak in the chromatogram obtained with 
reference solution (a).

Tests

Dissolution (2.5.2).

For tablets containing less than 100 ug of levonorgestrel—
Apparatus No. 2 (Paddle),.
Medium. 500 ml of 0.01 Mhydrochloric acid, 
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14)

Test solution. Use the filtrate, dilute if necessary, with 0.1 per 
cent w/v solution of sodium dodecyl sulphate in dissolution 
medium to produce a solution containing 0.000006 per cent 
w/v of levonorgestrel.
Reference solution. A 0.006 per cent w/v solution of 
levonorgestrel IPRS in methanol. Dilute 1.0 ml of the solution 
to 100.0 ml with the dissolution medium. Dilute 1.0. ml of the 
solution to 10.0 ml with the; dissolution medium. A

Chromatographic system ...hi
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 

as Spherisorb ODS2),
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- mobile phase: a mixture of equal volumes of acetonitrile 
and water,

- flow rate: 1.3 ml per minute, ■ .
- spectrophotometer set at 220 nm, 
- injection volume: 500 pl.

Inject the reference solution and the test solution.

Calculate the content .of C21H28O2 in the medium.

Q. Not less than 75 per cent of the stated amount of C2iH28O2.

For tablets containing 100 pg or more of levonorgestrel -—

Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.1 per cent w/v solution of sodium lauryl 
sulphate in 0.1 M hydrochloric acid,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14)

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A 0.015 per cent w/v solution, of 
levonorgestrel IPRS in methanol. Dilute 1.0 ml of the solution 
to 100.0 ml with the dissolution medium.

Use the chromatographic system as described under 
Dissolution (for tablets containing less than 100 pg of 

: levonorgestrel) with the following modification.

- injection volume: 25 pl.

Inject the reference solution and the test solution.

Calculate the content of C2iH28O2 in the medium.

Q. Not less than 75 per cent of the stated amount of C21 H^Ox.

j Related substances. Determine by liquid chromatography 
j (2.4.14).

'i Solvent mixture. 50 volumes of water and 50 volumes of 
? methanol.

Test so lution. Weigh a quantity of powdered tablets containing 
i 0.1S mg of Levonorgestrel, disperse in 5 ml of the solvent 
1 mixture, with the aid of ultrasound for 30 minutes, stir 
| vigorously for 15 minutes centrifuge and use the supernatant 

liquid.

t. Reference solution (a). Dilute 1.0 ml of the test solution to 
I 100.0 ml with the solvent mixture.

I. Reference solution (b). A 0.004 per cent w/v solution of 
| fdhinylestradiol IPRS and levonorgestrel IPRS in the solvent 
■| ■ mixture. ,

| Reference solution (c). Dilute 1.0 ml of the reference solution 
(a) to 10.0 ml with the solvent mixture. . ;

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 10 volumes of methanol, 24 

volumes of acetonitrile and 50 volumes of water,
- flow rate: 1.2 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 200 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to ethinylestradiol and 
levonorgestrel is not less than 12.0.

Inject reference solution (a) and the test solution. The area of 
any secondary peak is not more than the area of principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). The sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) (2.0 
per cent). Ignore any peak with an area less than the area of 
the principal peak in the chromatogram obtained with reference 
solution (c) (0.1 per cent).

Uniformity of content. Complies with the test stated under 
Tablets, as described under Assay using the following solution 
as test solution.

Test solution. Disperse one tablet in 5 ml of the mobile phase 
with the aid of ultrasound for 45 minutes and dilute to 10 ml 
with the mobile phase and centrifuge. Dilute the supernatant 
liquid with the mobile phase to get concentration of0.0006 per 
cent w/v of levonorgestrel.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14):

Test solution. Weigh a sufficient quantity of the powdered 
tablets and disperse in the mobile phase with the aid of 
ultrasound, filter and dilute if necessary to get concentration 
of 0.0006 per cent w/v of levonoregestrel.

Reference solution. A 0.0006 per cent w/v solution of 
levonorgestrel IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of equal vol times of acetonitrile 

and water,
- flowrate: 1.3mlperminute,
- spectrophotometer set at 220 nm,
- injection volume: 25 pl.

Inject the reference solution and the test solution.

Calculate the content of C21H28O2 ip the tablets.

Storage. Store protected from light and moisture.
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Levonorgestrel and Ethinyloestradiol 
Tablets
Levonorgestrel and Ethinyloestradiol Tablets contain not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amounts of levonorgestrel, C2iH3SO2 and ethinylo­
estradiol, C2oH2402.

Category. Oral contraceptive.

Usual strengths. Levonorgestrel, 150 jxg and Ethinyloestradiol, 
30 pg; Levonorgestrel, 250 pg and Ethinyloestradiol, 30 pg; 
Levonorgestrel, 250 pg and Ethinyloestradiol, 50 pg.

Identification

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G.

Mobile phase. A mixture of 96 volumes of dichloromethane 
and 4 volumes of ethanol (95 per cent).

Test solution. Powder 20 tablets finely, triturate with 20 ml of 
dichloromethane, allow the solids to sediment and use the 
clear supernatant liquid.

Reference solution. A solution containing 0.06 per cent w/v 
of levonorgestrel IPRS and 0.006 per cent w/v of 
ethinyloestradiol IPRS in dichloromethane.

Apply to the plate 40 pl of each solution. After development, 
dry the plate in air, spray with ethanolic sulphuric acid 
(80 per cent v/v), heat at 110° for 10 minutes and examine 
under ultraviolet light at 365 nm. The principal spots in the 
chromatogram obtained with the test solution correspond to 
the spots for levonorgestrel (red fluorescence) and ethinylo­
estradiol (orange-yellow fluorescence) in the chromatogram 
obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 500 ml of0.0005 per cent w/v solution of polysorbate 
80, '
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a quantity of levonorgestrel IPRS 
and ethinylestradiol IPRS in the dissolution medium to obtain 
a solution of known concentration similar to the expected 
concentration of the test solution.'

IP 2022

NOTE — A volume of ethanol (95 per cent) not exceeding 2 
per cent of the total volume may be used to facilitate the 
dissolution of reference solution. ■.

Chromatographic system
- a stainless steel column 15 cm x 4 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Zorbax C8),

- mobile phase: a mixture of 60 volumes of acetonitrile 
and 40 volumes of water,

• - flow rate: 1 ml per minute,
- spectrophotometer set at 247 nm for levonorgestrel 

connected in series with a spectrofluorometre for 
ethinylestradiol, with an excitation wavelength of 285 
nm and an emission wavelength of 310 nm,

- injection volume: 100 pl.

The relative retention time with respect to levonorgestrel for 
ethinylestradiol is about 0.7.

Inject the reference solution. The relative standard deviation 
for replicate injections is not more than 3.0 per cent for both 
the peaks.

Inject the reference solution and the test solution.

Calculate the content of C2]H28O2 and C20H24O2 in the medium.

Q. Not less than 80 per cent of the stated amount of C2!H2SO2 
and not less than 7 5 per cent of the stated amount of C2oH2402.

Uniformity of content. Complies with the test stated under 
Tablets.

Carry out the procedure described under Assay using the 
following solution.

Test solution. Disperse one tablet in 5 ml of mobile phase with 
the aid of ultrasound for 30 minutes, cool and dilute to 10.0 ml 
with the mobile phase. Shake to mix and centrifuge, use the 
clear supernatant liquid.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 1.5 mg of Levonorgestrel with 
75 ml of mobile phase with the aid of ultrasound for 30 minutes, 
cool and dilute to 100.0 ml with the mobile phase. Shake to mix 
and centrifuge, use the clear supernatant liquid.

Reference solution fa). A 0.015 per cent w/v solution 
of levonorgestrel IPRS in mobile phase. ■

Reference solution (b). A 0.003 per cent w/v solution 
of ethinylostradiol IPRS in mobile phase.

Reference solution (c). Dilute reference solution (a) and 
reference solution (b) with mobile phase to obtain a solution 
having a concentration similar to the test solution.
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Chromatographic system
■ ■ a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 35 volumes of acetonitrile, 

15 volumes of methanol and 45 volumes of water,
- flowrate: 1 to 1.5 mlperminute,

- spectrophotometer set at 215 nm,
- injection volume: 50 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the two major peaks is not less than 2.5 
and the relative standard deviation for replicate injections is 
not more than 2.0.

Inject reference solution (c) and the test solution. The relative 
retention time with reference to levonorgestrel for 
ethinyloestradiol is about 0.7.

Calculate the contents of C21H28O2 and C20H24O2 in the tablets.

Storage. Store protected from moisture.

Levosalbutamol Hydrochloride
R-Albuterol Hydrochloride

C13H21NO3Ha Mol.Wt. 275.8

Levosalbutamol Hydrochloride is (R) od-Rtert-
Butylamino)methyl]-4-hydroxy-m-xyIene- a, a1-diol 
hydrochloride,

Levosalbutamol Hydrochloride contains not less than 98.0 
per cent and not more than 102.0 per cent of CjjHzjNOj, HC1, 
calculated on the anhydrous basis.

Category. Bronchodialator.

Description. A white to off white powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with levosalbutamol 
hydrochloride IPRS or with the reference spectrum of 
levosalbutamol hydrochloride.

Tests

pH (2.4.24). 4.5 to 5.5, determined on 1.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in mobile phase A and dilute to 100.0 with mobile 
phase A.

Reference solution. A 0.0001 per cent w/v solution of 
levosalbutamol hydrochloride IPRS in mobile phase A.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 45°,
- mobilephase: A. a 0.1 per cent v/v solution of 

orthophosphoric acid in water,
B. a mixture of 35 volumes of acetonitrile, 

35 volumes of methanol, 0.1 volume of orthophosphoric 
acid and 30 volumes of water,

- a gradient programme using the conditions given below,
- flow rate: 1 mlperminute,
- spectrophotometer set at 220 nm,
- injection volume: 50 pl.

Time Mobile Phase A Mobile Phase B
(in min.) (per cent 

0 100
30 70

50 28
50.1 0

55 0
55.1 100

70 100

v/v) ■ (per cent v/v) 
0

30
72

100
100
0

0

Name Relative Correction
retention time factor

Levosalbutamol 1.0 —

Levosalbutamol impurity D1 1.7 0.3

Levosalbutamol impurity F2 3.5 0.8

15-[2- {(1,1 -dimethylethyl)amino}-l-hydroxyethyl]-2-hydroxy-  
benzaldehyde benzenesulphonic acid,
2a[{(l ,1 -dirnethylethyl)amino}methyl]-4-(phenylmethoxy)-l ,3- 
benzenedimethanol.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 4.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the
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30 91.5 8.5

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 91.5 8.5

15 91.5 8.5

15.1 0 100

20 0 100

20.1 91.5 8.5

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C13H21NO3 in the inhalation solution.

Storage. Store protected from light, at a temperature not 
exceeding 30°.

Labelling. The label indicates the dose and that the ampoules 
should be discarded if the solution is not colourless^

Levosalbutamol Sulphate
(7?)-Albuterol Sulphate

(C13H21NO3)2.H2SO4 Mol. Wt. 576.7

Levosalbutamol Sulphate is (7?)-2-ter?-butylamino-l-(4- 
hydroxy-3-hydroxymethylphenyl)ethanol sulphate.

Levosalbutamol Sulphate contains not less than 98.0 per cent 
and not more-than 102.0 per cent of (CnHkiNC^h. H2SO4, 
calculated on the dried basis.

Category. p2-adrenoreceptor agonist.

Description. A white to off-white powder.

Identification
A. Determine by infrared absorption spectrphotometry (2.4.6). 
Compare the spectrum with that obtained with levosalbutamol 
sulphate IPRS or with the reference spectrum of 
levosalbutamol sulphate.

B. When examined in the range 200 to 350 nm (2.4.7), a 0.002 
per cent w/v solution in methanol shows absorption maxima 
at about 227 nm and 278 nm.

Tests

Specific optical rotation (2.4.22). - 40° to - 30°, determined on 
1.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve about 100 mg of the substance under 
examination in 50 ml of the mobile phase.

Reference solution. A 0.1 per cent w/v solution of 
levosalbutamol sulphate IPRS in the mobile phase. Dilute 
1.0 ml of the solution to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Waters symmetry C8),

- mobile phase, a mixture of 22 volumes of acetonitrile 
and 78 volumes of a solution containing 0.29 per cent 
w/v of sodium heptanesulphonate and 0.25 per cent 
w/v of potassium dihydrogen phosphate, adjusted to 
pH 3.7 with orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl..

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is riot more than the area of the principal peak 
in the chromatogram obtained .with the reference solution 
(0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(1.0 per cent).

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14). '

Test solution. Dissolve about 10 mg of the substance under 
examination in 4 ml of methanol and dilute to 10.0 ml with the 
mobile phase.

Reference solution. Dissolve 10 mg of Salbutamol sulphate 
IPRS in 4 ml of methanol and dilute, to 10.0 ml with the mobile 
phase.

Chromatographic system
- a stainless steel column 25 cm x 4,6 mm, bonded to porous 

silica (5 pm), (Such as Chirex 3022),
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- mobile phase, a mixture of 70 volumes of n-hexane, 
23 volumes of dichloroethane, 7 volumes of methanol 
and 0.1 volume of trifluoroacetic acid,

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume: 10 pl

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to levosalbutamol and 
dextrosalbutamol is not less than 1.0. The first peak is due to 
dextrosalbutamol and the second peak is due to 
levosalbutamol.

Inject the reference solution and the test solution. Run the 
chromatogram for 60 minutes. The content of the peak due to 
(S)-salbutamoI sulphate is not more than 1.0 per cent.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1.0 gat 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve about 50 mg of the substance under 
examination in 100.0 ml of the mobile phase. Dilute 5.0 ml of 
the solution to 50.0 ml with the mobile phase.

Reference solution. A 0.005 per cent w/v solution of 
levosalbutamol sulphate IPRS in the mobile phase.

Chromatographic system as described under Related 
substances.

Inject the reference solution. The test is not valid unless the 
theoretical plates for the principal peak is not less than 2000, 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of (Cb^iNO^JE^SC^.

Storage. Store at a temperature not exceeding 30°.

Lignocaine
Lidocaine

CH3 h./k
h j n N CH3

ch3

C14H22N2O Mol. Wt. 234.3

Lignocaine is acetamide, 2-(diethylamino)-,V-(2,6- 
dimethylphenyl)-; 2-(Diethylamino)-2’,6’-acetoxylidide.

Lignocaine contains not less than 97.5per cent and not more 
than 102.5 per cent of C14H22N2O,

Category. Local anaesthetic.

Description. A white or slightly yellow, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lignocaine 
IPRS or with the reference spectrum of lignocaine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. Melting range (2.4.21). 66° to 69°.

Tests
Chlorides (2.3.12). Dissolve 7.14 g of the substance under 
examination in water add 10 ml of dilute nitric acid, dilute to 
50 ml with water. The resulting solution complies with the 
limit test for chlorides (35 ppm).

Sulphates (2.3.17). 0.15 g complies with the limit test of 
sulphates (1000 ppm).
Sulphated ash (2.3.18). Not more than 0.1 percent.

Assay. Determine by liquid chromatography (2.4.14).
Test solution. Dissolve 85 mg of the substance under 
examination with heating, if necessary in 0.5 ml of I M 
hydrochloric acid and dilute to 50.0 ml with the mobile phase. 
Reference solution (a). Dissolve 85 mg lignocaine IPRS with 
heating if necessary in 0.5 ml of 1 M hydrochloric acid and 
dilute to 50.0 ml with the mobile phase.
Reference solution (b). A 0.022 per cent w/v solution of 
methylparaben in the mobile phase.
Reference solution (c). A solution containing 2 volumes of 
reference solution (b) and 20 volumes of reference solution (a). 

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 80 volumes of a solution 

prepared by diluting 50 volumes al glacial acetic acid 
to 980 volumes of water, adjusted to pH 3.4 with 
IM sodium hydroxide and 20 volumes of acetonitrile,

- flowrate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,..
- injection volume: 20 pl.

Inject reference solution (b) and (c). The test is not valid unless 
the resolution between the peaks due to lignocaine and 
methylparaben is not less than 3.0 obtained with reference 
solution (c) and the relative standard deviation for replicate 
injections is not more than 1.5 per cent obtained with reference 
solution (b)
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LIGNOCAINE ORAL TOPICAL SOLUTION IP 2022

Inject reference solution (b) and the test solution.

Calculate the content of Ci4H22N2O.
Storage. Store at a temperature not exceeding 3 0°

Lignocaine Oral Topical Solution
Lidocaine Oral Topical solution

Lignocaine Oral Topical Solution contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of lignocaine, C14H22N2O. It contains a suitable flavour.

Usual strengths. 2 per cent w/v; 4 per cent w/v.

Identification
Transfer a quantity of Oral Topical Solution, containing 
250 mg of lignocaine, to a separator with 20 ml of water and 
extract with 20 ml of chloroform. Wash the chloroform extract 
with 20 ml of water and evaporate the chloroform extract to 
dryness in a current of warm air. Dissolve the residue in hexane, 
evaporate in a current of warm air and dry the residue in vacuum 
over silica gel for 24 hours, crystalline precipitate is produced. 
The precipitate complies with the following tests.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lignocaine 
IPRS or with the reference spectrum of lidocaine.

Tests
Other tests. Comply with the tests stated under Oral Solution.

Assay. Transfer an accurately measured volume containing 
about 0.15 g of lignocaine to a 125 ml conical flask and protect 
from atmospheric moisture with a stopper fitted with a tube 
containing silica gel. Add 20 ml of glacial acetic acid. Titrate 
immediately with 0.1 Mperchloric acid, using crystal violet 
solution as indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02343 g of 
C14H32N2O.

Storage. Store protected from moisture.

Lignocaine Hydrochloride
Lidocaine Hydrochloride

Cl4H22N2O,HCl,H2O
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Mol. Wt. 288.8

Lignocaine Hydrochloride is 2-diethylaminoaceto- 
2',6'-xylidide hydrochloride monohydrate.

Lignocaine Hydrochloride contains not less than 99.0 per cent 
and not more than 101.0 per cent of Ci4H22N2O,HC1, calculated 
on the anhydrous basis.

Category. Local anaesthetic; antiarrhythmic.

Description. Awhite, crystalline powder.

Identification

Test A may be omitted if tests B, C, D and E are carried out. 
Tests B, C, D and E may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lignocaine 
hydrochloride IPRS or with the reference spectrum of 
lignocaine hydrochloride.

B.Tol0mlofa2.5 per cent w/v solution add sodium hydroxide 
solution till alkaline and filter. Wash the residue with water, 
dissolve half of the residue in 1 ml of ethanol (95 per cent) 
and add 0.5 ml of a 10 per cent w/v solution of cobalt chloride', 
a bluish-green precipitate is produced.

C. To 5 mg add 0.5 ml fuming nitric acid, evaporate to 
dryness on a water-bath, cool, dissolve the residue in 5 ml of 
acetone and add 1 ml of 0.1 M ethanolic potassium 
hydroxide', a green colour is produced.

D. Dissolve 0.2 g in 10 ml of water and add 10 ml ofpicric acid 
solution. The precipitate, after washing with water and drying, 
me Ite at about 229° (2.4.21).

E. It gives reaction (A) of chlorides (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1) and colourless (2.4.1).

pH (2.4.24). 4.0 to 5.5, determined in a 0.5 per cent w/v solution.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm).

Sulphates. Dissolve 0.2 g in 20 ml of water, add 2 ml of 
3 M hydrochloric acid, mix and divide into two parts. To one 
part add 1 ml of barium chloride solution', no more opalescence 
is produced than in the remaining portion of the solution to 
which nothing has been added.

2,6-DimethylaniIine. To 2 ml of a 2.5 per cent w/v solution in 
methanol (solution A), add 1 ml of a 1 per cent w/v solution of 
4-dimethylaminobenzaldehyde in methanol and 2 ml of 
glacial acetic acid and allow to stand for 10 minutes at room 
temperature. Any yellow colour produced is more intense than 
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that obtained by repeating the test using 2 ml of methanol in 
place of solution A and less intense than the colour produced 
using a mixture of 1 ml of a solution of 2,6-dimethylaniline in 
methanol containing 5 pg per ml and 1 ml of methanol in place 
of solution A (100 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 5.0 to 7.5 per cent, determined on 0.25 g.

Assay. Weigh 0.5 g, dissolve in 30 ml of anhydrous glacial 
acetic acid, add 6 ml of mercuric acetate solution. Titrate 
with 0.1 Mperchloric acid, using crystal violet solution as 
indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02708 g of 
C14H22N2O,HC1.

Lignocaine Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement.

Bacterial endotoxins (2.2.3). Not more than 1.1 Endotoxin Units 
per mg of lignocaine hydrochloride.

Storage. Store protected from moisture.

Lignocaine Gel
Lignocaine Hydrochloride Gel; Lidocaine Hydrochloride 
Gel

Lignocaine Gel is a sterile solution of Lignocaine Hydrochloride 
in a suitable water-miscible base. It may contain suitable 
antioxidants, stabilisers and antimicrobial preservatives.

Lignocaine Gel contains not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of anhydrous 
lignocaine hydrochloride, C14H22N2O,HC1.

Usual strengths. The equivalent of 1 per cent and 2 per cent 
w/v of anhydrous lignocaine hydrochloride.

Identification

To a quantity of the gel containing 80 mg of anhydrous 
lignocaine hydrochloride add 4 ml of hydrochloric acid and 
heat on a water-bath for 10 minutes. Allow to cool, transfer to 
a separating funnel with the aid of 20 ml of water, add 5 M 
sodium hydroxide until precipitation is complete and extract 
with two quantities, each of 20 ml, of chloroform. Filter the 
chloroform extracts through anhydrous sodium sulphate and 
evaporate the filtrate to dryness on a water-bath using a stream 
of nitrogen. The residue complies with the following tests.

LIGNOCAINE GEL

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lignocaine 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of lignocaine.

B. Dissolve 20 mg in 1 ml of ethanol (95 per cent), add 0.5 ml 
of a 10 per cent w/v solution of cobalt chloride and 0.5 ml of 
5 Msodium hydroxide and shake for 2 minutes; a bluish green 
precipitate is produced.

C. Dissolve 40 mg in 5 ml of 1 per cent w/v solution of cetrimide, 
add 1 ml of 5 M sodium hydroxide and I ml of bromine water; 
a yellow colour is produced.

Tests

pH (2.4.24). 6.0to7.0.

2,6-Dimethylaniline. Mix a quantity of the gel containing 
15 mg of anhydrous lignocaine hydrochloride with sufficient 
water to produce 3 ml, using a rotary mixer. To 2 ml of the 
resulting solution, add 1 ml of a freshly prepared 1 per cent 
w/v solution of 4-dimethylaminobenzaldehyde in methanol. 
Mix thoroughly using a rotary mixer. Add 2 ml of glacial acetic 
acid and allow to stand for 10 minutes. Any yellow colour 
produced is not more intense than that obtained by using a 
mixture of 2 ml of a solution of 2r6-dimethylaniline in methanol 
containing 2 pg per ml in place of the solution of the gel 
(400 ppm).

Sterility (2.2.11). Complies with the test for sterility.

Other tests. Comply with the tests stated under Gels.

Assay. Weigh accurately a quantity containing about 10 mg 
of anhydrous lignocaine hydrochloride and disperse in 20 ml 
o!water. Add 5 ml cf acetate bujferpH2.8, chloroform
and 5 ml of dimethyl yellow-oracet blue B solution and titrate 
with 0.005 M dioctyl sodium sulphosuccinate swirling 
vigorously, until near the end-point, then add the titrant 
dropwise and, after each addition, swirl vigorously, allow to 
separate and swirl gently for 5 seconds. The end-point is 
indicated when the colour of the chloroform layer changes 
.from green to pinkish-grey. Carry out a blank titration.

1 ml of 0.005 Mdioctyl sodium sulphosuccinate is equivalent 
to 0.00.1354 g of C14H22N2O,HC1.

Determine the weight per ml of the gel (2.4.29) and calculate 
the percentage of Ci4H22N2O,HCl, weight in volume.

Storage. Store in suitable tamper-proof containers holding 
sufficient of the gel for use. on one occasion and at a 
temperature not exceeding 30°. The gel should not be frozen.

Labelling. The label states (1) that the contents are sterile; (2) 
the strength in terms of the equivalent amount of anhydrous 
lignocaine hydrochloride; (3) that any of the gel not used in a 
single application should be discarded.
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Lignocaine Inj ection
Lignocaine Hydrochloride Injection; Lidocaine 
Hydrochloride Injection; Lidocaine Injection

Lignocaine Injection is a sterile solution of Lignocaine 
Hydrochloride in Water for Injections.

Lignocaine Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of lignocaine 
hydrochloride, C!4H22N2O,HC1,H2O.

Usual strengths. 0.2 per cent w/v; 1.0 per cent w/v; 5.0 per 
cent w/v.

Description. A clear colourless solution.

Identification

A. To a volume containing 0.1g of Lignocaine Hydrochloride 
add sufficient sodium hydroxide solution to make alkaline, 
filter, wash the residue with water, dissolve in 1 ml of ethanol 
(95 per cent), add 0.5 ml of a 10 per cent w/v solution of 
cobalt chloride and shake for 2 minutes; a bluish-green 
precipitate is formed.

B. To a volume containing 0.1 g of Lignocaine Hydrochloride 
add 10 ml ofpicric acid solution', the precipitate, after washing 
with water and drying at 105°, melts at about 229° (2,4.21).

C. It gives the reactions of chlorides (2.3.1).

Tests

pH (2.4.24). 5.0 to 7.0.

2,6-Dimethylaniline. To a volume containing 25 mg of 
Lignocaine Hydrochloride add water if necessary to produce 
10 ml, add 2 M sodium hydroxide until the solution is just 
alkaline and extract with three quantities, each of 5 ml, of 
chloroform. Dry the combined chloroform extracts over 
anhydrous sodium sulphate, filter, wash with a further 5 ml of 
chloroform and evaporate the filtrate to dryness at a pressure 
of 2 kPa. Dissolve the residue in 2 ml of methanol, add 1 ml of 
a 1 per cent w/v solution of 4-dimethylamino~benzaldehyde 
in methanol and 2 ml of glacial acetic acid and allow to stand 
at room temperature for 10 minutes. Any yellow colour 
produced is not more intense than the colour produced by 
repeating the operation using 10 ml of a solution in water 
containing 1 pg per ml of 2,6-dimethylaniline in place of the 
preparation under examination (400 ppm).

Bacterial endotoxins (2.2.3). Not more than 1.1 Endotoxin Units 
per mg of lignocaine hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Make an accurately measured volume containing about 
0.1 g of Lignocaine Hydrochloride alkaline with 2 Msodium 

hydroxide and extract with three quantities, each of 20 ml, of 
chloroform, washing each extract with the same 10 ml of water. 
Filter the washed extracts through a filter paper moistened 
with chloroform, wash the filter with 10 ml of chloroform, 
combine the washings with the filtrate. Titrate with 0.02 Af 
perchloric acid, using crystal violet solution as indicator.

1 ml of 0.02 Mperchloric acid is equivalent to 0.005776 g of
c14h22n2ojici,h2o:

Lignocaine Hydrochloride Topical 
Solution
Lidocaine Hydrochloride Topical solution

Lignocaine Hydrochloride Topical Solution contains not less 
than 95.0 per cent and not more than 105.0 per cent of the 
stated amount of lignocaine hydrochloride,C14H22N2O,HC1.

Category. Topical anaesthetic agent.

Usualstrengths. 2 per cent w/v; 4 per cent w/v.

Identification

A. Transfer a quantity of topical solution, containing 200 mg 
of lignocaine hydrochloride, to a separator extract with four 
15 ml portions of chloroform, discarding the chloroform 
extracts. Add 2 ml of 2 Msodium hydroxide to. the aqueous 
solution remaining in the separator and extract with four 15 ml 
portions of chloroform. Combine the chloroform extracts and 
evaporate the filtrate to dryness on a water-bath using a 
stream. The residue complies with the following tests.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lignocaine 
hydrochloride IPRS treated in the same mnanner or with the 
reference spectrum of lignocaine.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution (a).

Tests

pH (2.4.24). 5.0 to 7.0.

Related substances. Determine by liquid chromatography 
(2.4.14), using solvent mixture and mobile phase as described 
under Assay.

Test solution. Dissolve 20 mg of lignocaine hydrochloride in 
10.0 ml of the mobile phase.

Reference solution (a). A solution containing 0.00026 per 
cent w/v of lignocaine IPRS, 0.00039 per cent w/v of 
ropivacaine impurity A IPRS (2,6+dimethylaniline 
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hydrochloride) and 0.0003 per cent w/v of lignocaine impurity 
HIPRS in the mobile phase.

Reference solution (b). Asolution containing 0.00017 per cent 
w/v of lignocainelPRS, 0.00026 per cent w/v of ropivacaine 
impurity A IPRS and 0.0002 per cent w/v of lignocaine impurity 
H IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- flow rate: 1.5 mlperminute,

- spectrophotometer set at 254 nm, 
- inj ection volume: 5 0 pl.

Name Relative
retention time

Lignocaine 1.0

Dimethylaniline 3.2
Lidocaine impurity H1 3.8

'N-(chloroacetyl)“2,6-xylidide.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to lignocaine impurity 
H and ropivacaine impurity A is not less than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to lidocaine impurity H is not more than the area of 
the principal peak in the chromatogram obtained with the 
reference solution (b) (0.1 per cent) and the area of any peak 
due to. ropivacaine impurity A is not more than 0.8 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (b) (0.1 per cent). The area of any 
secondary peak is not more than 6 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent) and the sum of areas of all the 
secondary peaks is not more than 23 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (2.0 per cent). Ignore any peak with an area less 
than 0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 5 volumes of glacial acetic acid and 93 
volumes of -water, adjusted the pH to 3.4 with 1 M sodium 
hydroxide.

Test solution. Measure a volume containing 20 mg of 
Lignocaine Hydrochloride to 10.0 ml with the mobile phase.

Reference solution (a). Transfer 20.0 mg of lignocaine 
hydrochloride IPRS to 10.0 ml volumetric flask, add 0.1 ml of 
1 Mhydrochloric acid and dilute to volume with mobile phase.

LIGNOCAINE AND ADRENALINE INJECTION

Reference solution (b). A 0.022 per cent w/v solution of 
methylparaben IPRS in the mobile phase.
Reference solution (c). Dilute 2.0 ml of reference solution (b) 
to 20 ml with the reference solution (a).
Chromatographic system

- a stainless steel column 30 cm x 3.9 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 10 volumes of acetonitrile 
and 40 volumes of solvent mixture.

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm
- injection volume: 20 pL

Inject reference solution (a) and (c). The test is not valid unless 
the resolution between the peaks due to lignocaine and 
methylparaben is not less than 3.0 obtained with reference 
solution (c) and the relative standard deviation for replicate 
injections is not more than 1.5 per cent obtained with reference 
solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of the lignocaine hydrochloride, 
CmH^NAHCI.

Storage. Store at a temperature not exceeding 30°.

Lignocaine and Adrenaline Injection
Lidocaine Hydrochloride and Adrenaline Bitartrate 
Injection; Lidocaine and Adrenaline Injection; Adrenaline 
Bitartrate and Lidocaine Hydrochloride Injection

Lignocaine and Adrenaline Injection is a sterile solution of 
Lignocaine Hydrochloride and Adrenaline Bit artrate in Water 
for Injections.

Lignocaine and Adrenaline Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount of lignocaine hydrochloride, Ci4H22N2O,HCl,H2O and 
not less than 87.5 per cent and not more than 112.5 per cent of 
the stated amount of adrenaline, C9Hi3NO3.

Usual strength. Lignocaine Hydrochloride, 20 mg per ml and 
adrenaline, 0.01 mgperml.

Description. A clear colourless solution.

Identification

A. To 5 ml add 1 ml ^hydrochloric acid, cool to 0°, add 5 ml 
of a 1 per cent w/v solution of sodium nitrite and pour the 
mixture into 2 ml of 2-naphthol solution containing 1 g of 
sodium acetate-, no red colour is produced.

B. To 10 ml add 4 ml of disodium hydrogen phosphate solution 
and sufficient 0.1 M iodine to produce a distinct brown colour.
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LIGNOCAINE AND ADRENALINE INJECTION

Add 0.01 M sodium thiosulphate to remove the excess of 
iodine; a pink colour is produced.

C. To 3 ml add 3 ml of water and 6 ml ofpicric acid solution, 
shake gently and allow to stand until the precipitate becomes 
crystalline; the precipitate, after washing with water and 
drying at 105°, melts atabout229° (2.4.21).

Tests

pH (2.4.24). 3.0 to 4.5.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. For lignocaine hydrochloride — Make an accurately 
measured volume containing 0.1g of Lignocaine Hydrochloride 
alkaline with 2 M sodium hydroxide and extract with three 
quantities, each of 20 ml, of chloroform, washing each extract 
with the same 10 ml of water. Filter the washed extracts through 
a filter paper moistened with chloroform, wash the filter with 
10 ml of chloroform, combine the washings with the 
filtrate.Titrate with 0.02 Mperchloric acid, using crystal violet 
solution as indicator.

1 ml of 0.02 Mperchloric acid is equivalent to 0.005776 g of 
ChH^NAHCI^O.

For adrenaline — Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Dissolve 8.0 g of tetramethylammonium 
hydrogen sulphate, 2.2 g of sodium heptanesulphonate, add 
2 ml of 0. IM disodium edetate to a mixture of900 ml of water 
and 100 ml of methanol,. adjusted to pH 3.5 using IM sodium 
hydroxide.

Test solution. Dilute a volume of injection to obtain a solution 
containing 0.0005 per cent w/v of adrenaline. Dilute 5.0 ml of 
the resulting solution to 10 ml with the solvent mixture.

Reference solution (a). Dilute 5.0 ml of a 0.01 per cent w/v 
solution of adrenaline acid, tartrate IPRS to 100.0 ml with the 
solvent mixture.

Reference solution (b). A mixture of 5 ml of reference solution 
(a) with 5 ml of a 0.001 per cent w/v solution of noradrenaline 
acid tartrate in the mobile phase.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a solution prepared by dissolving 4.0 g of 

tetramethylammonium hydrogen sulphate, 1.1 g of 
sodium heptanesulphonate, add 2 ml of 0. IM disodium 
edetate to a mixture of 950 ml of water and 50 ml of 
methanol and adjusted to pH 3.5 with IM sodium 
hydroxide, .

- flow rate: 2 ml per minute,

IP 2022

- spectrophotometer set at 205 nm, 
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
2.0.

Inject reference solution (a) and the test solution.

Calculate the content of C9Hi3NO3.

Storage. Store protected from light.

Labelling. The label states the strength of Adrenaline Bitartrate 
in terms of the equivalent amount of adrenaline.

Lignocaine and Dextrose Injection
Lignocaine Hydrochloride and Dextrose Injection; 
Lidocaine Hydrochloride and Dextrose Injection; 
Lidocaine and Dextrose Injection

Lignocaine and Dextrose Injection is a sterile solution of 
Lignocaine Hydrochloride and Dextrose in Water for Injections.

Lignocaine and Dextrose Injection contains not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amounts of lignocaine hydrochloride, C l4H22N2O,HCl,H2O and 
dextrose, C6HI2O6,H2O.

Usual strength. Lignocaine Hydrochloride 50 mg per ml and 
Dextrose 75 mg per ml.

Description. A clear colourless or slightly yellow solution.

Identification

A. To a volume containing about 0.5 g of Lignocaine 
Hydrochloride in a separator add 2 ml of 2 Msodium hydroxide 
and extract with four quantities, each of 15 ml, of chloroform. 
Combine the chloroform extracts and evaporate the solution 
to dryness with the aid of a current of air. Dissolve the residue 
in 2 ml of hexane, evaporate with the aid of warm air and dry 
the residue over silica gel for 24 hours at a pressure not 
exceeding 0.7 kPa.

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with lignocaine hydrochloride IPRS treated in the 
same manner or with the reference spectrum of lignocaine.

B. To a volume containing 0.1g of Dextrose add 10 ml of waler 
and 3 ml ofpotassium cupri-tartrate solution and heat; a red 
precipitate is produced.

Tests

pH(2.4.24).3.0to7.0.
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Bacterial endotoxins (2.2.3). Not more than 1.1 Endotoxin Units 
per mg of lignocaine hydrochloride.

Other tests. Comply with the tests described under Parenteral 
Preparations (Injections).

Assay. For lignocaine hydrochloride—Make an accurately 
measured volume containing about 0.1 g of Lignocaine 
Hydrochloride alkaline with 2 Msodium hydroxide and extract 
with three quantities, each of 20 ml, of chloroform, washing 
each extract with the same 10 ml of water. Filter the washed 
extracts through a filter paper moistened with chloroform, 
wash the filter with 10 ml of chloroform, combine the washings 
with the filtrate. Titrate with 0.02 M perchloric acid, using 
crystal violet solution as indicator.

1 ml of 0.02 Mperchloric acid is equivalent to 0.005776 g of 
Cl4IL?N2O.HCi,H2O.

For dextrose—To an accurately measured volume containing 
2 g to 5 g of Dextrose add sufficient water to produce 100.0 ml. 
Mix well, allow to stand for.30 minutes and determine the 
optical rotation in a 2-dm tube (2.4.22). The observed rotation 
in degrees multiplied by 1.0425 represents the weight, in g, of 
dextrose, C6H12O6,H2O in the volume taken for assay.

Storage. Store in single dose containers in a cool place.

Lignocaine and Prilocaine Cream
Lidocaine and Prilocaine Cream

Lignocaine and Prilocaine Cream contains not less than 90.0 
per cent and not more than 110.0 per cent ofthe stated amounts 
of lignocaine, CuH^HjO and Prilocaine, Ci3H20N2O.

Usual strength. Lidocaine 2.5 percent, Prilocaine 2.5 per cent.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the 
chromatogram obtained with reference solution (a).

Tests

pH (2,4.24). 8.7 to 9.7, determine in 1.0 per cent w/v solution or 
in the undiluted sample.

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications.

NOTE — Store the solution at or below 10°.

Reference solution (c). Asolution containing 6.0002 per cent 
w/v of lignocaine IPRS and prilocaine hydrochloride IPRS 
in mobile phase A.

'Relative to the prilocaine peak,
2P designates a prilocaine related compound, 

3L designates a lidocaine related compound.

Name
ret

Relative 
ention time

Correction 
factor

o-Toluidine^2 0.38 0.43
«-ChloroacetyI-2,6-xylidine<L)3 0.54 1.0
2,6-Dimethylaniline<L>3 0.67 0.30
Prilocaine1 1.00 ——~

2-DiethyIaminoaceto-
2,4-xylidine(L)3 1.33 1.25
Lignocaine 2.14 —
n-Dichloroacetyl-2,6-xy!idine<L)3 2.98 0.45
Any other individual related 
compounds (pl2 — 1.0
Total related compounds, 
excluding o-toluidine — —-

Inject reference solution (b) and (c).The test is not valid unless 
the resolution between the peaks due to prilocaine and 
prilocaine related compound B is not less than 1.4 in the 
chromatogram obtained with reference solution (b) and the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent in the chromatogram obtained with reference 
solution (c).

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
peak corresponding to o-toluidine is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (c) (2.0 per cent). The area of any peak 
corresponding to n-chloroacetyl-2,6-xylidine is not more than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent). The area of 
any peak corresponding to 2,6-dimethylaniline is not more 
than 0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent). The area of 
any peak corresponding to 2-diethylaminoaceto-2,4-xylidine 
is not more than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.1 per 
cent). The area of any peak corresponding to n-dichloroacetyl- 
2,6-xylidine is not more than 0.1 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(c) (0.1 per cent). The area of any peak corresponding to any 
other individual related compounds is not more than 0.2 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.2 per cent). The sum of all the 
secondary peaks excluding o-toludine is not more than the 
principal peak in the chromatogram obtained with reference 
solution (c) (1.0 per cent).

Other tests. Comply with the tests stated under Creams.
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Assay. Determine by liquid chromatography (2.4.14).

NOTE — Store the solution at or below 10°.

Test solution. Disperse a quantity of the cream containing 
about 20 mg of Lignocaine in 100.0 ml volumetric flask. Add 5 
ml of 5M sodium hydroxide and mix, Add 5 ml of 5M 
hydrochloric acid and dilute to 100.0 ml with the mobile phase 
A and filter.

Reference solution (a). A solution containing each of 0.02 per 
cent w/v of lignocaine IPRS and prilocaine hydrochloride 
IPRS in the mobile phase A.

Reference solution (b). Dissolve an accurately weighed 
quantity of prilocaine related compound B IPRS in 
the reference solution and dilute quantitatively and stepwise 
if necessary, with the reference preparation to obtain a solution 
having a known concentration of about 0.008 per cent w/v of 
prilocaine related compound B.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- column temperature: 40°,
- sample temperature: 10°,
- mobilephase: A. a buffer solution prepared by 

dissolving 2.73 g of monobasic potassium phosphate 
in 630 ml of water, adjusted to pH 7.2 with 5 M sodium 
hydroxide and dilute to 1000 ml with acetonitrile.

B. a buffer solution prepared by dissolving 
2.73 g of monobasic potassium phosphate in 900 ml of 
water, adjusted to pH 7.2 with 5 M sodium hydroxide 
and dilute to 1000 ml with acetonitrile,

- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 232 nm,
- injection volume: 50 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 67 33
11 67 33
22 100 0.

32 100 0
32.1 67 33

37 .67 33

The relative retention times are 1.0 for prilocaine, 1.09 for 
prilocaine related compound B and 2.14 for lidocaine.

Inject reference solution (b).The test is not valid unless the 
resolution between the peaks of prilocaine and prilocaine 
related compound B is not less than 1.4.

Inject reference solution (a).The test is hot valid unless the 
column efficiency is not less than 5000 theoretical plates and 
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the tailing factor is not more than 1.5 based on the prilocaine 
peak and the relative standard deviation for replicate injections 
is not more than 2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the contents of C14H22N2O and Ci3H20N2O in the 
cream.

Storage. Preserve in collapsible tubes or tight containers at a 
temperature not exceeding 30°. Protect from freezing.

Labelling. The label states the strength of Prilocaine 
Hydrochloride in terms of the equivalent amount of prilocaine.

Lincomycin Hydrochloride
Lincomycin Hydrochloride Monohydrate

Lincomycin Hydrochloride consists mainly of methyl6-amino- 
6,8-dideoxy-6-[[[(2S,4R)-l-methyl-4-propylprrolidin-2- 
yl]carbonyl] amino]-1 -thio-D-erythro-a-D-galacto- 
octopyranoside(lincomycin)hydrochloridemonohydrate, a 
mixture of antibiotics producedby Streptomyces lincolnensis 
var. lincolnensis or obtained by anyother means.

Lincomycin Hydrochloride contains not less than 96.0 per 
cent and not more than 102.0 per cent of the sum of Lincomycin 
Hydrochloride, C18H3SCIN206S and Lincomycin B 
Hydrochloride, C17H33C1N2O6S, Lincomycin B Hydrochloride 
contains not more than 5.0 per cent and calculated on the 
anhydrous basis.

Category. Antibacterial

Description. A white or almost white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lincomycin 
hydrochloride IPRS or with the reference spectrum of 
lincomycin hydrochipride.
B: A 1 per cent w/y solution gives reaction (A) of chlorides 
(2.3.1).
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Tests
Appearance of solution. A 10.0 per cent w/v solution in 
car'bondioxide-free water (Solution A) is clear (2.4.1) and not 
more intensely coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 3.5 to 5.5 determined in solution A.

Specific optical rotation (2.4.22). +135° to +150°, determined 
in 4.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). A 0.25 per cent w/v solution of 
lincomycin hydrochloride IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

Reference solution (c). Dissolve 5 mg of lincomycin 
hydrochloride for system suitability IPRS (containing 
impurities A, B and C) in 2 ml of the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base-deactivated end capped octylsilane bonded to 
porous silica (5 pm),

- column temperature: 50°,
- mobilephase: amixtureof 75 volumes ofa buffer solution 

prepared by dissolving 34 g of ortho-phosphoric acid 
in 900 ml of water, adjusted to pH 6.1 with concentrated 
ammonia, 17 volumes of acetonitrile and 8 volumes of 
methanol,

- flow rate: 1 ml per minute, 
- spectrophotometer set at 210 nm,
- injection volume: 20^1..

Name Relative
retention time

Lincomycin impurity C! 0.4

Lincomycin B 0.5
Lincomycin impurity A2 0.7

'm ethyl 6,8-dideoxy-6-[[ [(2S,47t)-4-propylpyrroHdin-2-yl] 
carbonyl]amino]-1-thio-D-erjy/iro-a-D-ga/ac/o-octopyranoside (jV- 
desmethyl lincomycin), 
:methyl6,8-dideoxy-6-[[[(2I?,4I?)-l-methyl-4-propylpyrrolidin-2-yl] 
carbonyl]amino]-1 -thio-D-ery/Aro-a-D-gaZacto-octopyranoside .(a- 

, amide epimer),
3iriethyl 6,8-dideoxy-6-[[[(2S,4EZ)-l-methyl-4-propylidenepyrrolidin- 
2-yl]carbonyl]ammo]-l-thio-D-erj-7Z?ro-a.-D-g<2/<7c/o-octopyranoside 
(propyiidene analogues).

Lincomycin (Retention time: aboutlO minutes) 1.0 
Lincomycin impurity B3 1.2 and 1.3

Inject reference solution (c). The test is not valid unless the 
resolution between the peak due to lincomycin and 1st peak of 
lincomycin impurity B is not less than 1.8.

Inject reference solution (b) and the test solution. Run the 
chromatogram 5.5 times the retention time of the principal 
peak for the test solution. The area of any peak corresponding 
to lincomycin impurity Ais not more than 0.5 times the area of 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent), the area of any peak corresponding 
to lincomycin impurity C is not more than 0.2 times the area of 
principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per cent), the sum of areas of the peaks due to 
impurity B is not more than 5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent), the area of any other secondary peak is not 
more than 0.1 times the area of the principal peak in the 
chromatogram obtained ,yvith reference solution (b) (0.1 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (b) (2.0 per 
cent). Ignore any peak with' an area less than 0.05 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 percent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Water (2.3.43). 3.1 per cent to 4.6 per cent, determined on 
0.5 g.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications.

Inject reference solution (a) and the test solution.

Calculate the content of C18H33C1N2O6S (lincomycin) and 
CpfEjClN^OgS (lincomycin B).

Lincomycin Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 
appropriate procedure for the removal of bacterial 
endotoxins complies with the following additional 
requirement.

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin 
Unitper mg.

Lincomycin Hydrochloride intended for use in the 
manufacture of parenteral preparations without a further 
appropriate sterilisation procedure complies with the 
following additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.
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Labelling. The label states whether or not the material is 
intended for use in the manufacture of parenteral preparations.

Lincomycin Capsules
Lincomycin Hydrochloride Capsules

Lincomycin Capsules contain Lincomycin Hydrochloride 
equivalent to not less than 90.0 per cent and not more than 
110.0 per cent of the stated amount of lincomycin, Ci8H34N206S.

Usual strengths. 250 mg, 500 mg.

Identification

A. Extract a quantity of the capsules contents containing the 
equivalent of 0.2 g of lincomycin with a mixture of 4 volumes 
of chloroform and 1 volume of methanol, filter and evaporate 
the filtrate. Dissolve the oily residue in 1 ml of water, add 
acetone until precipitation begins and further add 20 ml of 
acetone. Filter the precipitate, wash with two 10 ml quantities 
of acetone, dissolve the residue in a little of the chloroform­
methanol mixture (4:1), evaporate to dryness and diy at 60° at 
a pressure not exceeding 2 kPa for 4 hours. On the residue, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lincomycin 
hydrochloride IPRS or with the reference spectrum of 
lincomycin.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Lincomycin B. Determine by liquid chromatography (2.4.14), 
as described under Assay with the following modifications.

Inject the test solution. The area of any peak corresponding 
to lincomycin B is not more than 5 per cent of the area of the 
peak due to lincomycin, calculated by area normalisation 
method.

Water (2.3.43). Not more than 7.0 per cent, determined on 
0.3 g of the contents of capsules.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the content of 20 capsules. Disperse a 
quantity of the mixed contents containing 50 mg of lincomycin 
in 50.0 ml of the mobile phase, shake mechanically for a minimum 
of 5 minutes and filter.

Reference solution. A 0.12 per cent w/v solution of lincomycin 
hydrochloride IPRS in the mobile phase.

IP 2022

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 gm),
- column temperature: 45°,
- mobile phase: a mixture of 7 8 volumes of a buffer solution 

prepared by dissolving 13.5 ml of orthophosphoric acid 
in 1000 ml of water, adjusted to pH 6.0 with ammonium 
hydroxide, 15 volumes of acetonitrile and 15 volumes 
of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

The relative retention time with reference to lincomycin for 
lincomycin B is about 0.5.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 1.3 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C18H34N2O6S in the capsules.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of lincomycin.

Linezolid

C16H20FN3O4 Mol.wt, 337.4

Linezolid is A-[[(5S)-3“[3-fluoro-4-(4-morpholinyl)phenyl]- 
2-oxo-5-oxazolidinyl]methyl]acetamide. .

Linezolid contains not less than 98.0 per cent and not more 
than 102.0 per cent of Ci6H2oFN304, calculated on the dried 
basis.

Category. Antibacterial.

Description. A white to off-white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with linezolid IPRS 

or with the reference spectrum of linezolid.
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£ B. In the Assay, the principal peak in the chromatogram 
< obtained with the test solution corresponds to the peak in the 

chromatogram obtained with reference solution (b).

Tests

Specific optical rotation (2.4.22). -14.0° to -9.0°, determined 
on 0.9 per cent w/v solution in chloroform.

Related substances. Determine by liquid chromatography 
(2.4.14).

Buffer solution. A solution prepared by diluting 1.0 ml of 
triethylamine in 1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid.

Solvent mixture. 60 volumes of buffer solution and 40 volumes 
of methanol.

Test solution. Dissolve 50 mg of the substance under 
examination in 50. ml of the solvent mixture.

Reference solution (a). A0.1 per cent w/v solution of linezolid 
IPRS in the solvent mixture.

secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (b) 
(0.5 per cent) arid the sum of areas of all the secondary peaks 
is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(1.0 per cent).

Heavy Metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. A solution prepared by diluting 1.0 ml of 
triethylamine in 1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid.

Solvent mixture. 60 volumes of buffer solution and 40 volumes 
of methanol.

Reference solution (b). Dilute 2 ml of reference solution (a) to 
100 ml with the solvent mixture. Further dilute 5.0 ml of the 
solution to 20.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- column temperature: 40°,
- mobile phase:. A. amixture 90 volumes of buffer solution 

and 10 volumes of methanol,
B. a mixture 10 volumes of buffer solution 

and 90 volumes of methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 mlperminute,

■ spectrophotometer sbt at 250 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

90 10

70 30
20 80
20 80
90 10

90 10

< Inject reference solution (b). The test is not valid unless the 
j relative standard deviation for replicate inj ections is not more

" than 5.0 per cent.
| Inject reference solution (b) and the test solution. In the 

| chromatogram obtained with the test solution the area of any

0

40
50

57
60
65

Test solution. Dissolve about 100 mg of the substance under 
examination in 100.0 ml of the solvent mixture. Dilute 10.0 ml of 
the solution to 50.0 ml with the solvent mixture.

Reference solution (a). A0.1 per cent w/v solution of linezolid 
IPRS in the solvent mixture.

Reference solution (b). Dilute 10.0 ml of reference solution (a) 
to 50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- column temperature: 40°,
- mobile phase: a mixture of 78 volumes of a solution 

containing 90 volumes of buffer solution and 10 volumes 
of methanol and 22 volumes of a solution containing 
10 volumes of buffer solution and 90 volumes of 
methanol,

- flow rate: 1.5 mlperminute,
- spectrophotometer set at 250 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid 'unless the 
theoretical plates is not less than 2000, tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate content of C i6] I20FN3O4.

Storage. Store protected from light and moisture, at a 
temperature not exceeeding 30°.
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Linezolid Tablets
Linezolid Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of linezolid, 
C16H20FN3O4.

Usual strength, 600 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of buffer solution prepared by dissolving 
6.8 g of potassium dihydrogen orthophosphate and 0.9 g of 
sodium hydroxide in 1000 ml of water, adjusted to pH 6.8 with 
sodium hydroxide solution,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 250 nm 
(2.4.7). Calculate the content of C16H20FN3O4 in the medium 
from the absorbance obtained from a solution of known 
concentration of linezolidIPRS in the same medium.

Q. Not less than 70 per cent ofthe stated amount of 
C16H20FN3O4. . ,

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 75 volumes of buffer solution prepared by 
diluting 1.0 ml of triethylamine to 1000,0 ml with water, adjusted 
to pH 3.0 with orthophosphoric acid and 25 volumes of 
methanol.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 40 mg of linezolid with 35 ml of 
the solvent mixture, sonicate for 20 minutes and dilute to 
50.0 ml with the solvent mixture, filter.

Reference solution. A 0.0008 per cent w/v'solution of linezolid 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) ( Such 
as Hypersil ODS),

- column temperature: 40°,
- mobile phase: A. a mixture of 90 volumes of buffer 

solution prepared by mixing 1.0 ml of triethylamine in 
1000 ml of water, adjusted to pH 3,0 with 
orthophosphoric acid and 10 volumes of methanol,

B. a mixture of 10 volumes of buffer 
solution prepared by mixing 1.0 ml of triethylamine in 
1000 ml of water, adjusted to pH 3.0 with 
orthophosphoric acid and 90 volumes of methanol 

- a gradient programme using the conditions given below 
- flow rate: 1 ml per minute, 
- spectrophotometer set at 250 nm, 
- injection volume: 10 pl.

Time Mobile Phase A Mobile Phase B
(in min.) (per cent v/v) (per cent v/v)

■ 0 90 10
35 65 35
45 20 80
47 20 80
48 90 10
55 90 10

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent.

Inject the reference solution and test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with the reference solution (1.0 per 
cent) and the sum of areas of all the secondary peaks is not 
more than two times the area of the peak in the chromatogram 
obtained with the reference solution (2.0 per cent). .

Other tests. Comply with the tests.stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of 75 volumes of buffer solution 
prepared by diluting 1.0 ml of triethylamine to 1000 ml with 
water, adjusted pH 3.0 with orthophosphoric acid and 25 
volumes of methanol.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of powder containing about 40 mg of Linezolid with 
35 ml of solvent mixture, sonicate for 20 minutes and dilute to 
50 ml with the solvent mixture, filter. Dilute 5 ml ofthe solution 
to 50 ml with the solvent mixture.
Reference solution. A 0.08 per cent w/v solution of linezolid 
IPRS in the solvent mixture. Dilute 5.0 ml of the solution to 
50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- column temperature: 40°,
- mobile phase: a mixture of 70 volumes of a buffer solution 

prepared by diluting 1.0 ml of triethylamine to 1000 ml 
with water, adjusted to pH 3.0 with orthophosphoric 
acid and 30 volumes of methanol.
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- flow rate: 1,5 ml per minute,
- spectrophotometer set at 250 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is riot more than 2.0 per cent

Inject the reference solution and the test solution.

Calculate the content of C isHjoFbLCL in the tablets.

Storage. Store protected from light and moisture.

Lindane
Gamma Benzene Hexachloride

ci ci ' '
ci---^~^—Cl

"Cl Cl

QHsClg Mol.Wt.290.8
Lindane is la,2a,3p,4a,5a,6|3-hexachlorocyclohexane.

Lindane contains not less 99.0 per cent and not more than 
100.5 per cent of C6H6C16.

Category. Topical parasiticide.

Description. A white or almost white crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lindane IPRS 
or with the reference spectrum of lindane.

B. In the test for Related substances, the prihcipaLspot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a).

C. Dissolve about 5 mg in 4 ml of ethanol (95 per cent). Add 
1 ml of .0.5 M ethanolic potassium hydroxide, and allow to 
stand for 10 minutes. The; solution gives reaction (A) of 
chlorides (2.3.1).

D. Melts at 112°to U5°(2.4.21). \

Tests
Appearance of solution. A 5.0 per cent w/v solution in acetone 
is clear (2.4.1) mid not more intensely coloured than reference 
solution YS7 (2.4.1).

Related substances. Determine by thin-layer chromatography 
(2.4.17) coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of cyclohexane and 
10 volumes of chloroform.

Test solution (a). Dissolve 1 g of the substance under 
examination in 10 ml of chloroform.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with 
chloroform.

Reference solution (a). A 1 per cent w/v solution of lindane 
IPRS in chloroform.

Reference solution (b). Dilute 1.0 ml of test solution (b) to 
10.0 ml with chloroform.

Reference solution (c). Dissolve 10 mg of a-hexachloro- 
cyclohexane IPRS in sufficient of the test solution (a) to 
produce 5 ml.

Apply to the plate 1 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of dry air and 
irradiate with ultraviolet light at 254 nm for 15 minutes. Spray 
with a 0.6 per cent w/v solution of dicarboxidine 
hydrochloride in ethanol (90 per cent) and examine the spots 
in daylight. Any secondary spot in the chromatogram obtained 
with the test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (b). The test 
is not valid unless the chromatogram obtained with reference 
solution (c) shows two clearly, separated spots.

Chlorides (2.3.12). To 3.75 g, finely powdered, add 15 ml of 
water and boil for 1 minute. Allow to cool, shaking frequently 
and filter. To 10 ml of the filtrate add 3 ml of water and 2 ml of 
ethanol (95 per cent). The solution complies with the limit 
test for chlorides (100 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Weigh 0.2 g, add 10 ml of ethanol (95 per cent) and 
warm on a water-bath until dissolved. Cool, add 20 ml of 0.5 M 
ethanolic potassium hydroxide and allow to stand for 10 
minutes, swirling frequently. Add 50 ml of water, 20 ml of 2 M 
nitric acid, 25 ml of 0.1 M silver nitrate and 5 ml offerric 
ammonium sulphate solution. Titrate with 0.1 M ammonium 
thiocyanate until a reddish-yellow colour is obtained. Repeat 
the procedure without the substance under examination. The 
difference between the titrations represents the amount of 
silver nitrate required.

1 ml of 0.1 M silver nitrate is equivalent to 0.009649 g of 
C^Ck

Storage. Store protected from light.

Absorbent Lint
Lint; Cotton Lint; Unmedicated Lint

Absorbent Lint is a cotton cloth of plain weave, on one side 
of which a nep has been raised from either warp or weft yams. 
It absorbs water readily but its absorbency may be 
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considerably reduced by medication, the absorbency of the 
product depending upon the medicament incorporated.

Category. Surgical dressing.

Description. Cotton cloth of plain weave, reasonably free from 
weaving defects, readily tearable in both directions and 
bleached to a good white having on one side a nep raised 
from either the warp or weft yams and reasonably free from 
neps; it is clean and reasonably free from leaf, shell and other 
foreign substances. It is made of yarn that is reasonably free 
from slubs, snarls and other defects.

Absorbent Lint has not less than 98.0 per cent of the 
dimensions stated on the label.

Tests
Threads per cm. Warp not less than 16 and weft not less,than 
10. ' 7 '

Weight per unit area. 25 g has a superficial area of 1350 to 
1370sq.cm.

Absorbency. Apiece 10 cm square, placed lightly by means of 
forceps, unraised side downwards, oh the surface of water at 
20°, becomes saturated within 10 seconds. J

Fluorescence. Not more than a few points of fluorescence are 
visible under screened ultraviolet light.

Storage. Store protected from moisture in well-closed packages 
in a dry place, free from dust.

Labelling. The label states the dimensions viz. the length and 
width in cm.

Lisinopril

nh2

CjjHajNaOs, 2H2O Mol. Wt. 441.5

Lisinopril is (5)-l-[A^-(l-carboxy-3-phenylpropyl)-L-lysyl]-
L-proIinedihydrate. / ■ '■

Lisinopril contains not less than 98.0 per cent and not more 
than 102.0 per cent of calculatedon the anhydrous
basis. ■ , : :>

Category. Antihypertensive.

Description. Awhite crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lisinopril IPRS 
or with the reference spectrum of lisinopril.

B. In the Assay, the chromatogram, obtained with the test 
solution corresponds to the chromatogram Obtained with the 
reference solution. r

Tests

Specific optical rotation (2.4.22).-123.0° to-115.0°, determined 
on 1.0 per cent w/v solution in. 0.25. Mzinc acetate at 405 nm;

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 20 mg of the substance under 
examination in 10.0 ml of mobile phase A.

Reference solution (a). A 0.2 per cent w/v solution of 
lisinopril IPRS in mobile phase A.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.'6 mm packed with 

: octylsilane bonded to porous silica (5'pm) (Such as 
SymmetiyC8),

- column temperature: 50°,
- mobile phase: A. a mixture of 3 volumes of acetonitrile 

and'97 volumes of 0.02,M‘sodium dihydrogen 
phosphate, adjustcd to pH 5;0 with a 5 per cent w/v 

.■ solution of sodium hydroxide and filter,

. . . , B. a mixture of 20 volumes of acetonitrile
and 80 volumes of 0.02 M sodium dihydrogen 
phosphate, adjusted to pH 5.0 with 5 per cent w/v 
solution of sodium hydroxide and filter,

' - a gradient programme using the conditions given below, 
- flow rate: 1.8 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

. ’ 0 ? ' WO "/ 0
35 70 30

. 45. ■ ■ 70 . 30

55 ; ■' 100

65 100 0

75 100 . 0
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| Inject reference solution (b). Test is not valid unless the tailing
| factor is not more than 3.0.

| Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area of the peak 

3 in the chromatogram obtained with reference solution (b) 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B ( 20 ppm). ' .

Sulphated ash (2.3.18). Not more than 0.1 per cent;

Water (2.3.43). 8.0 to 9.5, determined on 0.1 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 30 mg of the substance under 
examination in 100.0 ml of water and filter. >

Reference solution. A 0.03 per cent w/v solution of lisinopril 
IPRS in water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed'with 

dimethyloctylsilane (C8 alkyl chain) fully endcapped 
stationary phase (5 mm) (Such as Hypersil MOS),.

- column temperature; 50°.
- mobile phase: a mixture of 96 volumes of buffer pH 5.0 

prepared by dissolving 2.76 g of monobasic sodium 
phosphate in 1.000 ml of water, adjusted to pH 5; 0 with 
1 M sodium hydroxide and 4 volumes of acetonitrile,

- flow rate: 1 mlperminute,
- spectrophotometer set at 210 nm,
- . injection volume: 20 pl.

Inject the reference solution. The test is not valid unless.the 
\ column efficiency is not less than 180 theoretical plates. The 
j tailing factor is not more than 2.0. The relative standard 
i deviation for replicate injections is riot more than 2.0 per cent.

( Inject the reference solution and the test solution.

1 Calculate the content of C21H31N3O5.

i Storage. Store protected from moisture, at a temperature not 
1 exceeding 25°.

Lisinopril Tablets
3 Lisinopril Tablets contain not less than 90.0 per cent and not 
| A tnore than 110.0 per cent of the stated amount of lisinopril, 
| fejw ‘ .. / . .

Usual strengths. 2.5 mg; 5 mg; 10 mg.
1

Identification o
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus .No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm for 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. The filtrate obtained as given above..

Reference solution. Dissolve an accurately weighed quantity 
of lisinopril IPRS in dissolution medium and dilute with 
dissolution medium to obtain a solution having a known 
concentration similar to the expected concentration of the 
test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octylsilane bonded to porous silica (5 pm) (Such as 
Symmetry C8),

- column temperature: 50°,
- mobile phase: dissolve 1.0 g of hexane sulphonic acid 

sodium salt in 800 volumes of phosphate solution 
prepared by dissolving 4.1 g pf monobasic potassium 
phosphate in 900 ml 'water, adjusted, to pH 2.0 with 
orthpphosphoric acid, diluteto 1000ml with water and 
200 volumes of acetonitrile, mix, filter and degas, j

- flow rate: 1.5 mlperminute,
- spectrophotometer set at 215 nm, . ’
- injectionvolume:50pl.

Inject the. reference solution. The test is not valid, unless .the 
column efficiency is not less than 850 theoretical plates, the 
tailing factor is not more than 2.0. The relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Q... Not less than 75 per cent of the stated amount of 
C22H31N3O5.

Related substances. Determine by liquid chromatography 
(2.4.14). • J. •

Test solution. Weigh accurately a powdered tablet containing 
100 mg of Lisinopril to a 50-ml volumetric flask. Add about 
25 ml of mobile phase A and sonicate for 10 minutes with 
intermittent shaking. Make up the volume .with the mobile 
phase A and filter.

Reference solution (a). A 0.2 per cent w/v solution of 
lisinopril IPRS in the mobile phase A.
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Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to lOO.OmlwithmobilephaseA.

Chromatographic system
- a stainless steel column 25 cmx 4.6 mm packed .with 

packed with dimethyloctylsilane (C8 alkyl chain) fully 
endcapped stationary phase (5 pm) (Such as Hypersil 
MOS/ Symmetry C8),

- co lumn temperature: 50°,
- mbile phase: A. a mixture of 3 volumes of acetonitrile 

and 97 volumes of 0,02 M sodium dihydrogen 
phosphate, adjusted to pH 5.0 with 5 per cent w/v 
solution of sodium hydroxide and filter,.

B. a mixture of 20 volumes of acetonitrile 
and 80 volumes of 0:02 M sodium dihydrogen 
phosphate, adjusted to pH 5.0 with 5 per cent w/v 
solution of sodium hydroxide and filter,

- a gradient programme using the conditions given below, 
. - flowrate: 1.8 mlperminute, .
- spectrophotometer set at 210 nm, .
- injection volume: 20 pl. .

Time Mobile phase A Mobile phase B
(in min.) (per. cent y/v) (per cent v/v)

0 . :100 0. .
35 70 30
45 70 30 ..
50 .100 0
60 100 0.

Inject reference solution (b) arid the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent) and the sum of areas of all the secondary peaks is not 
more than twice the area of the peak in the chromatogram 
obtained with the reference solution (b) (2.0 per cent).
Other tests. Comply with the tests stated under Tablet's: ;
Assay. Determine by liquid chromatography (2.4.14).
Solyent mixture. A mixture of 4 volumes of water and 1 volume 
of methanol.
Test solution. Transfer to a suitable size volumertric. flask 
10 tablets, add the solvent mixture to fill about half of the 
volumetric flask, shake the flask by mechanical means for 
20 minutes and dilute with solvent mixture which will yield a 
solution having a concentration of about 0.02 per cent w/v 
andfilter.
Reference solution. A 0.02 per cent w/v solution of lisinopril 
IPRS in solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm packed with 
octylsilane bonded to porous silica (5 pm), (Such as 
Symmetry C8), ......

IP 2022

- column temperature: 50°,
- mobilephase: dissolve 1.0 g of hexane sulphonic 

acid sodium salt in 800 volumes of phosphate solution 
prepared by dissolving 4.1 g of monobasic potassium 
phosphate in 900 ml water, adjusted to pH 2.0 with 
orthophosphoric acid, dilute to 1000 ml with water and 
200 volumes of acetonitrile, mix, filter and degas.

- flow rate: 1,5 ml per minute,
- spectrophotometer set ait 215 nm,.
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 850 theoretical plates, the 
tailing factor is not more than 2.0. The relative standard 
deviation for replicate injections is notmore than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2iH3iN3O5.

Storage. Store protect from moisture, at a temperature between 
20° to 25°.

Lithium Carbonate
Li2CO3 Mol.Wt.73.9
Lithium Carbonate contains not less than 98.5 per cent and 
not more than 100.5 per cent of Li2CO3.

Category. Antidepressant

Description. A white, crystalline powder.

Identification

A. When moistened with hydrochloric acid and introduced 
on a platinum wire, it imparts a red colour to a non-luminous 
flame.-

B. Dissolve 0.2 g in 1 ml of hydrochloric acid and evaporate 
to dryness on a, water-bath; the residue is soluble in 3 ml of 
ethanol (95 per cent).

C. It gives reaction (A) of carbonates (2.3.1).

Tests
Appearance of solution. Suspend 10.0 g in 30 ml of distilled 
water and dissolve by adding 22 ml of nitric acid. Neutralise 
with 2 Msodium hydroxide and dilute to 100.0 ml with distilled 
water (solution A). The solution is clear (2.4.1) and colourless 
(2.4.1). • ./
Arsenic (2.3.10). Dissolve 5.0 g in 15 ml of brominated 
hydrochloric acid, add 45 ml of wafer and remove the excess 
of bromine with a few drops of stannous chloride solution 
AsT. The resulting solution complies with the limit test for 
arsenic (2 ppm). ‘
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Calcium and magnesium. Dissolve 1.0 g in 30 ml of 7 Mhydro­
chloric acid and neutralise with dilute ammonia solution, 
filter, if necessary and divide into two portions; to one portion 
add 1 ml of ammonium oxalate solution', no turbidity or 
precipitate is produced on standing for 5 minutes. To the other 
portion add 1 ml of disodium hydrogen phosphate solution-, 
no turbidity or precipitate is produced on standing for 
5 minutes.

Heavy metals (2.3.13). Mix 1.0 g with 5 ml of water and 15 ml of 
dilute hydrochloric acid, heat to boiling and maintain that 
temperature for 1 minute. Add 1 drop of phenolphthalein 
solution and sufficient ammonia solution to give the solution 
a faint pink colour. Cool and dilute to 25 ml with water. The 
resulting solution complies with the limit test for heavy metals, 
Method A (20 ppm).

Iron (2.3.14). 20 ml of solution Acomplies with the limit test for 
iron (20 ppm).

Potassium. Dissolve 1.0 g in 10 ml of 7 Mhydrochloric acid, 
add sufficient water to produce 50 ml and determine by Method 
A of flame photometry (2.4.4) or by Method A of Atomic 
absorption spectrophotometry (2.4.2), measuring at 767 nm, 
using potassium solution FP or potassium solution AAS 
respectively, suitably diluted with water, to prepare the 
standard solution (500 ppm).

Sodium.Dissolve 1.0ginl0mlof7Mhydrochloricacid, add 
sufficient water to produce 50 ml and determine by Method A 
for flame photometry (2.4.4) or by Method A of Atomic 
absorption spectrophotometry (2.4.2), measuring at 589 nm, 
using sodium solution FP or sodium solution AAS 
respectively, suitably diluted with water, to prepare the 
standard solution (500 ppm).

Chlorides (2.3.12). 10 ml of solution A diluted to 15 ml with 
water complies with the limit test for chlorides (250 ppm).

Sulphates (2.3.17). Disperse 0.75 g in 5 ml of distilled water 
and dissolve by adding 5 ml of 7- M hydrochloric acid. Boil 
for 2 minutes, cool, neutralise with 2 Msodium hydroxide and 
dilute to 25 ml with distilled water. The resulting solution 
complies with the limit test for sulphates (200 ppm).

Assay. Dissolve 0.5 g in 25.0 ml of 7 Mhydrochloric acid and 
.titrate with 7 M sodium .hydroxide using methyl orange 
solution as indicator.

Repeat the operation without the substance under examination. 
The difference between the titrations represents the amount 
bf hydrochloric acid required.

1 ml of 7 Mhydrochloric acid is equivalent to 0.03695 g of 
Li2CO3.

Storage. Store protected from moisture.

Lithium Carbonate Prolonged-release 
Tablets
Lithium Carbonate Prolonged-release Tablets manufactured 
by different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the. same.

Lithium Carbonate Prolonged-release Tablets contain not less 
than 95.0 per cent and not more than 105.0 per cent of the 
stated amount of content of lithium carbonate, Li2CO3.

Usual strengths. 300 mg; 400 mg; 450 mg.

Identification

A small quantity of the powdered tablets, when moistened 
with hydrochloric acid and introduced on a platinum wire 
into a flame, imparts a red colour to the flame.

Tests

Dissolution (2.5.2). Complies with the test stated under 
Tablets.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 1 g of Lithium Carbonate in 100 ml of 
water and 50 ml of 7 M hydrochloric acid and boil for 
1 minute to remove carbon dioxide. Cool and titrate with 7 M 
sodium hydroxide using methyl orange solution as indicator. 
Carry out a blank titration.

1 ml of 7 Mhydrochloric acid is equivalent to 0.03695 g of 
Li2CO3.

Lithium Carbonate Tablets
Lithium Carbonate Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of lithium carbonate, Li2CO3.

Usual strength. 300,mg.

Identification

A small quantity of the powdered tablets, when moistened 
with hydrochloric acid and introduced on a platinum wire, 
imparts a red colour to a non-luminous flame.

Tests '

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 mlof water,
Speed and time. 100 rpm and 30 minutes.
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Withdraw 90.0 ml ofthe medium, add a drop of hydrochloric 
acidanA dilute to 100.0 ml with water. Filter and dilute with 
water, if necessary. Determine by flame photometry Method 
A (2,4.4), or by atomic absorption spectrophotometry, Method 
A (2.4.2), measuring at 671 nm and using lithium solution FB, 
or lithium solution AAS, as appropriate, suitably diluted with 
water, for the standard solution.

Calculate the content of Li2CO3 in the medium.

Q. Not less than 60 per cent of the stated amount of Li2GO3.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse,a quantity of 
the powder containing about 1 g of Lithium Carbonate, add 
100 ml of water and 50.0 ml of 7 M hydrochloric acid and boil 
for 1 minute to remove carbon dioxide. Cool and titrate with 1 
M sodium hydroxide using- methyl orange solution as 
indicator. Carry out a blank titration.

1 ml of 7 Mhydrochloric acid is equivalent to 0.03695 g of 
Li2CO3.

Storage. Store protected from moisture..

C9H:6CIN3O2 • ■ . Mol.Wt.233.7

Lomustine is 1 -(2-chloroethyl)-3 -cyclohexyl-1 -nitrosourea. ■'

Lomustine contains not less than 98.5 per cent and not more 
than 100.5 per cent of C9H16C1N3O2, calculated on the dried 
basis. - ' ■; ■ ..

Category. Anticancer. - . .

Description. Ayellow, crystalline powder.

Carry out the tests protected from.light and prepare the 
solutions immediately before use.

Identification
Test A may'.be omitted' if tests B, C and D are carried out. Tests
B, C and D may be omitted if test A is: carried out: ■ ■ - ■:. h

A. Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with lomustine IPRS 
or with the reference spectrum of lomustine.

B. When examined in the range 220 nm to 360 nm (2.4.7), a 
0.002 per cent w/v solution in ethanbl:(95 per cent) shows ah 
absorption maximum at about 230 nm, about 0.52. - ; r. • ■ ‘

C. In the test A for Related substances, the principal spot in 
the chromatogram obtained with test solution (b) corresponds 
to that in the chromatogram obtained with reference 
solution (c).

D. Dissolve about 25 mg in 1 ml of methanol, add 0.1 ml of 2 M 
sodium hydroxide and 2 ml of water and acidify by adding, 
dropwise, 7 M nitric acid. The resulting solution gives the 
reactions of chlorides (2.3.1).

Tests

Related substances. A. Determine by thin-layer 
chromatography (2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of toluene and 
20 volumes of glacial acetic acid.

Test solution (a). Dissolve 0.25 g of the substance under 
examination in 10.0 ml of methanol.

Test solution (b). Dissolve 0.1 g of the substance under 
examination in 100.0 ml of methanol.

Reference solution (a).. A 0.01 per cent w/v solution of the 
substance under examination in methanol,

Reference solution (b). A 0.005 per cent w/v solution of the 
substance -under examination in methanol.

Reference solution (c). A 0.1 per cent w/v solution of 
lomustineIPRSinmethanol.

Reference solution (d). A solution containing 0.1 per cent 
w/v each of lomustine. IPRS and 7,3-dicyclohexylurea in 
methanol.

Apply to the plate 5 pl of each solution. After development, 
dry the plate, heat it at 110° for 1 hour, exposing the hot plate 
in a closed tank containing chlorine, produced by adding dilute 
hydrochloric acid to a 5 per cent w/v solution of potassium 
permanganate contained in a beaker placed at the bottom of 
tank. Allow the plate to stand in contact with the chlorine 
vapours for 5 minutes. Remove the plate from the tank and dry 
it in a current of cold air until the excess of chlorine is removed 
and an area of the plate below the line of application produces 
at most a very faint,blue colour with 0,05 ml of potassium 
iodide and starch solution', avoid prolonged exposure to cold 
air. Spray the plate with potassium iodide and starch solution. 
Any secondary spot in the chromatogram obtained with 
test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and 
not more than one such spot is more intense than the spot in 
the chromatogram obtained with reference solution (b). The 
test is not valid unless the chromatogram obtained with 
reference solution (d) shows two clearly separated principal 
spots.

B. Determine by liquid chromatography (2.4.14).

2774

https://nhathuocngocanh.com/



IP 2022

Test solution. Dissolve 0.25 g of the substance under 
examination in 10 ml of methanol.

Reference solution. A 0.025 per cent w/v solution bf the 
substance under examination in methanol.

Chromatographic system
- a stainless steel column 20 cm x 4 mm, packed with 

. octadecylsilane bonded to porous silica (5 pm),
- mobile phase: equal volumes of methanol and water,
- flow rate: 2 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The retention time of lomustine 
is about 25 minutes. When using a recorder, adjust, the 
sensitivity of the system so that the height of the principal 
peak in the chromatogram obtained with the reference 
solution is not less than 50 per cent of the full scale of the 
recorder.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the sum of areas 
of any secondary peaks is not greater than the area-of the 
peak ip the chromatogram obtained with the reference solution. 
Ignore any peak with an area less than one-twentieth of that 
of the principal peak in the chromatogram obtained with the 
reference solution.

Chlorides (2.3.12). Dissolve 0.24 g in 4 ml of methanol, add 
20 ml of water, allowto stand for 20 minutes and filter. To 10 ml 
of the filtrate add 5 ml of methanol. The resulting solution 
complies with the limit test for chlorides, replacing the 5 ini of 
water in the,standard solution with 5..ml of .methanol 
(0.25 per cent). ,

Loss on drying (2.4.19). Not more than 1. 0 per cent, determined 
on 1,0 g by drying over phosphorus pentoxide at a pressure 
not exceeding 0.7 kPa for 24 hours.

Assay. Weigh 0.2 g, add 20 ml of a 20, per cent w/v solution of 
potassium hydroxide and boil under a reflux condenser for 2 
hours. Add 75 ml of water and 4'mlof nitric acid,coo\. Titrate 
with 0.05 M silver nitrate, determining the end-point 
potentiometrically (2.4.25). Repeat the operation without the 
substance under examination. The difference between the 
titrations represents the amount of silver nitrate required..

1 ml of 0.05 M silver nitrate is equivalent to 0.01168 g of 
C^1116CIN3O2.

Storage, Store protected from light and moisture.

Lomustine Capsules
Lomustine Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of lomustine, 
QI16CIN3O2.

LOMUSTINE CAPSULES

Usual strengths. 10 mg; 40 mg.

Carry out the tests protected from light and prepare the 
solutions immediately before use.

Identification

Shake a quantity of the contents of the capsules containing 
0.2 g of Lomustine with 10 ml of methanol, filter and evaporate 
the filtrate to dryness using a rotary evaporator on a water­
bath maintained at not more than 60°. The residue, after drying 
at a pressure not exceeding 0.7 kPa at 60° for 30 minutes, 
complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6); 
Compare the spectrum with that obtained with lomustine IPRS. 
or with the reference spectrum of lomustine.

B. Melting range. 89° to 91 ° (2.4.21).

Tests
Related substances. A. Determine by thin-layer chromato­
graphy (2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of toluene and 
20 volumes of glacial acetic acid.

Test solution (a). Shake, a quantity of the contents of the 
capsules containing 0.25 g of Lomustine with 10 ml of methanol 
and filter.

Test solution (b). Dilute 1 volume of test solution (a) to 
250 volumes.with methanol.

Reference solution (a). Dilute 1 volume of test solution (b) to 
2 volumes with methanol.

Reference solution (b). A 0.005 per cent w/v solution of the 
substance under examination in methanol.

Reference solution (c). A 0.1 per cent w/v solution, of 
lomustine IPRS in methanol.

Reference solution (d). A solution containing 0.1 per cent 
w/v each of lomustine IPRS and 1,3-dicyclohexylurea in 
methanol. ' ' .

Apply to the plate 5 pl of each solution. After development, 
dry the plate, heat it at 110° for 1 hour, exposing the hot plate 
in a closed tank containing chlorine, produced by adding dilute 
hydrochloric acid to a 5 per cent w/v. solution of potassium 
permanganate, contained in a beaker placed at the bottom of 
tank. Allow the plate to stand in contact with the chlorine 
vapours for 5 minutes. Remove the plate and dry it in a current 
of cold air until the excess of chlorine is removed and an area 
of the plate below the line of application produces at most a 
very faint blue colour with 0.05. ml of potassium iodide and 
starch solution', avoid prolonged exposure to cold air. Spray 
the plate with potassium iodide and starch solution. Any 
secondary spot in the chromatogram obtained with test 
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solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (a) and 
not more than one such spot is more intense than the spot in 
the chromatogram obtained with reference solution (b). The 
test is not valid unless the chromatogram obtained with 
reference solution (d) shows two clearly separated principal 
spots.

B. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the contents of the capsules 
containing 0.25 g of Lomustine with 10 ml of methanol and 
filter.

Reference solution. Dilute 1.0 ml of the test solution to 
50.0 ml with methanol.

Chromatographic system
- a stainless steel column 20 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 mm),
- mobile phase: equal volumes of methanol and water, 
- flow rate: 2 ml per minute,
- spectrophotometer set at 230 nm, .
- injection volume: 20 pl.

Inject the reference solution. The retention time of lomustine 
is about 25 minutes. When using a recorder, adjust the 
sensitivity of the system so that the height of the principal 
peak in the chromatogram obtained with the reference 
solution is not less than 50 per cent of the full scale of the 
recorder.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution the sum of areas 
of any secondary peaks is not greater than the area of the 
peak in the chromatogram obtained with the reference solution. 
Ignore any peak with an area less than one-twentieth of that 
of the principal peak in the chromatogram obtained with the 
reference solution.

Uniformity of content. Complies with the test stated under 
Capsules.

Transfer the contents of a capsule quantitatively to a 100 ml 
volumetric flask with the aid of 20 ml of ethanol (95 per cent), 
shake well, make up to the volume with ethanol (95 per cent) 
and filter. Dilute suitably with the same solvent and measure 
the absorbance of the resulting solution at the maximum 
at about 230 nm (2.4.7). Calculate the content of CI;H:6C1N3O2 
in the capsule taking 260 as the specific absorbance at 
230 nm.

Other tests. Comply with.the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of 
20 capsules containing about 40 mg of Lomustine and shake 
with 70 ml of ethanol (95 per cent) for 20 minutes, dilute to 
100.0 ml with ethanol (95per cent) and filter. .Dilute 5.0 ml of 
the filtrate to 100.0 ml with ethanol (95per cent) and measure 

the absorbance of the resulting solution at the maximum at 
about 230 nm (2.4.7). Calculate the content of C9Hi6CIN3O2 
taking 260 as the specific absorbance at 23O.nm.

Storage. Store protected from light and moisture.

Loperamide Hydrochloride

C29H33CIN2O2,HC1 Mol. Wt. 513.5

Loperamide Hydrochloride is 4-(4-chlorophenyl)-4-hydroxy- 
piperidino] -NfV-dimethyl-2,2-dipheny Ibutyramide 
hydrochloride.

Loperamide Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of C29H33CIN2O2,HC1, 
calculated on the dried basis.

Category. Antidiarrhoeal.

Description, A white or almost white powder.

Identification

Test B may be omitted if tests A and C are'carried out. Test A 
may be omitted if tests B and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with loperamide 
hydrochloride IPRS or with the reference spectrum of 
loperamide hydrochloride.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with octadecylsilyl silica gel.

Mobile phase. A mixture of 40 volumes of dioxan, 40 volumes 
of methanol and :20, volumes of ammonium acetate.

Test solution. Dissolve 0.6 g of the substance under exami­
nation in 100 ml of the mobile phase.

Reference solution (a). A 0.6 per cent w/v solution of 
loperamide hydrochloride IPRS in the mobile phase. . ' ' !

Reference solution (b). A solution containing 0.6 per cent 
w/v each of loperamide hydrochloride IPRS and ketoconazole 
IPRS in the mobile phase.

Apply to the plate 5 pl of each solution. After development; 
dry the plate in air for: 15 minutes and expose d to iodine 
vapours until the spots appear. The principal spot in the 
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chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a). 
The test is not valid unless the chromatogram obtained with 
reference solution (b) shows two clearly separated spots.

C. Dissolve 50 mg in a mixture of 0.4 mlof strong ammonia 
solution and 2 ml of water. Mix, allow to stand for'5 minutes 
and filter. Acidify the filtrate with 2 M nitric acid. It gives 
reaction (A) of chlorides (2.3.1).

Tests

Appearance of solution. A 10.0 per cent w/v solution in 
methanol is clear (2.4.1) and not more intensely coloured than 
reference solutionBYS7 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under exami­
nation in 10 ml of methanol.

Reference solution (a). A solution containing 0.0025 per cent 
w/v each of loperamide hydrochloride IPRS and haloperidol 
IPRS in methanol.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with methanol. Dilute 5.0 ml of the solution to 20.0 ml 
with methanol.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), •
- mobilephase: A. a 1.7 per cent w/y solution of tetra­

butylammoniumhydrogen sulphate, 
B. acetonitrile,

- a gradientprogramme using the conditions given below, 
- flow rate: 2 ml per minute,
- spectrophotometer set at 220 nm, .
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B 
(in min). ... (per cent v/v) (per cent v/v)

0 90 10
10 : 30 70
15 ' 30 70
20 90 10

Equilibrate the column for at least 30 minutes with acetonitrile 
and then equilibrate at the initial eluent composition for at 
least 5 minutes.

Adjust the sensitivity of the detector so that the height of the 
principal peak in the chromatogram obtained with reference 
solution (b) is 70 per cent to 90 per cent of the full scale of the 
recorder.

The retention times are: haloperidol, about 3 minutes and 
loperamide hydrochloride, about 4.5 minutes.

LOPERAMIDE CAPSULES

Inject reference solution (a).-The test is not valid unless the 
resolution between the peaks corresponding to haloperidol 
and loperamide hydrochloride is at least 8.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peaks is not greater than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.25 per cent) and the sum of the areas of any secondary 
peaks is not greater than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (6.5 per 
cent). Ignore any peak with an area less than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution(b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.4 g, dissolve in 25 ml of anhydrous glacial 
acetic acid, add 10 ml of mercuric acetate solution. Titrate 
with 0.7 M perchloric acid, using alpha-naphtholbenzein 
solution as indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.05135 g of 
CwHmCINAJICI.
Storage. Store protected from light and moisture.

Loperamide Capsules
Loperamide Hydrochloride Capsules

Loperamide Capsules contain not less than 90.0 per cent and 
not more than 110.0 per cent of the labeled amount of 
loperamide hydrochloride C^H^Cl^C^HCI.

Usual strength. 2 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 85 volumes of chloroform, 
10 volumes of methanol and 5 volumes of formic acid. .

Test, solution. To a. quantity of the contents , of the capsules, 
containing about 10 mg of Loperamide Hydrochloride, add 
10 ml of methanol, shake for 5 minutes and filter.

Reference solution. A0.1 per cent w/v solution of loperamide 
hydrochloride IPRS in methanol.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and expose to iodine vapour. The principal 
spot in the chromatogram obtained with.the test solution 
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corresponds to that in the chromatogram obtained with the 
reference solution.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2)

Apparatus No. 1 (Basket),
Medium. 500 ml of pH 4.7 acetate buffer, prepared by mixing 
200 ml of / M acetic acid with 600ml of -water, adjusting with 
1 Msodium hydroxide to a pH of 4.70 ±0.05, diluting with 
water to 1000 ml and mixing,
Speed and time. 100 rprri and 3 0 minutes.

Withdraw a suitable volume of the medium and filter.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A solution of loperamide hydrochloride 
IPRS in the dissolution medium containing the same 
concentration of loperamide hydrochloride as that expected 
in the dissolution medium in the vessel.

Determine by liquid chromatography (2.4.14) using the 
chromatographic system described under Assay.

Calculate the content of C29H33CIN2O2,HC1 in the medium.

Q. Not less than 80 per cent of the stated amount of 
C29H33CIN2O2, HCI. -

Uniformity of content. Complies with the test stated under 
Capsules.

Transfer, the, contents of one capsule to a 200-ml volumetric 
flask. Add 35 ml of 0.5 M hydrochloric acid and mix with the 
aid of ultrasound for 15 minutes. Add 35 ml of acetonitrile 
and mix with the aid of ultrasound for another 15 minutes. 
Dilute to volume with a mixture of equal volumes of 
0.5 M hydrochloric acid and acetonitrile mix and filter. ”

Determine by liquid chromatography (2.4.14) using the 
chromatographic system and the reference solution described 
under Assay. . ,. _ . . ■/.

Calculate the content of C29H33CIN2O2, HCI in the capsule.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid, chromatography(2.4. ,14).

Test solution. . Transfer an accurately weighed portion of the 
mixed contents of 20 capsules containing about 20 mg qf 
Loperamide Hydrochloride, to a 100 ml volumetric flask. Add 
about 35 ml of 0.5 Mhydrochloric acid and mix with the aid df 
ultrasound for 15 minutes. Add 35 ml of acetonitrile and mix 
with the aid of ultrasound for an additional 15 minutes: Dilute 

with a mixture of equal volumes of acetonitrile and 
0.5 M hydrochloric acid, mix and filter. Transfer 5.0 ml of the 
solution to a 100 ml volumetric flask, dilute to volume with the 
same solvent mixture and mix.

Reference solution. A• 0,001, per cent w/v solution of 
loperamide hydrochloride IPRS in a mixture of equal volumes 
of acetonitrile and 0.5 M hydrochloric acid.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed, with 

nitrile groups chemically bonded to porous silica 
- particles,(10 pm), .

:: - mobile phase: dilute 500 ml. of acetonitrile to 1000.0 ml 
with water, add 20 drops of phosphoric acid,, mix and 
filter,

- flow rate: 2 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 50 pl.

Inject the reference solution. The column efficiency, determined 
from the analyte peak is not less than 1900 theoretical plates, 
the capacity factor, is not less than 3.5 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject alternately the test solution and the reference solution.

Calculate the content of C29H33C1N2O2HC1 in the capsules.

Loperamide Tablets
Loperamide Hydrochloride Tablets

Loperamide Hydrochloride Tablets contain not less than 
90.0 per cent and not more than 110.0 per cent of the labeled 
amount of loperamide hydrochloride C29H33CIN2O2 HCI.

Usual strength. 2 mg.

Identification
A. Disperse a quantity of powdered tablets containing about 
10 mg of Loperamide Hydrochloride, to a test-tube, add 20.0 
ml of isopropyl alcohol, shake by mechanical means for one 
minute and allow to settle. Dilute.9.0 ml ofthe supernatant to 
10 ml with 0. IM hydrochloric acid. The solution so obtained, 
when examined in the range of250 nm to 300 nm (2.4.7) shows 
absorption maxima and minima at the same wavelengths as 
that of a similar preparation of loperamide hydrochloride IPRS1-

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
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Medium. 900 of 0.01 M hydrochloric.acid, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Test Solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. A solution of loperamide hydrochloride 
IPRS in the dissolution medium containing the same 
concentration of loperamide hydrochloride as that expected 
in the dissolution medium in the vessel.

Determine by liquid chromatography (2.4.14) using the 
chromatographic system described under Assay.

Calculate the content of C29H33C1N2O2, HCI in the medium.

Q. Not less than 80 per cent of the stated amount of 
G9H33aN2O2,HCL

Uniformity of content. Complies with the test stated under 
Tablets.

Test solution. Disperse 1 tablet to a 200-ml volumetric flask. 
Add 4 ml of a 5 per cent w/v solution of phosphoric acid and 
20 ml of methanol shake and dilute to volume with 'water.

Reference solution. Dissolve an accurately weighed quantity 
of loperamide hydrochloride IPRS m methanol to obtain a 
solution having a known concentration of about 2 mg per ml. 
Quantitatively dilute the solution with water to obtain a 
solution having a known concentration of about 0.2 mg per 
ml. To 10.0 ml of the solution add 4.0 ml of 5 per cent phosphoric 
acid solution and 20 ml of methanol, dilute with -water, to 
200.0 ml and mix.

Determine by liquid chromatography (2.4.14) using the 
chromatographic system described under Assay.

Calculate the content of C29H33C1N2O2, HCI in the tablet.

Other tests. Comply with the tests stated under Tablets, 

Assay.. Determine by. liquid chromatography (2.4.14). ■ 

Buffer solution: To 3.0 g of triethylamine hydrochloride and 
1.0 of phosphoric acid add 550 ml of water and mix.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity ofthe powder containing about 16 mg of Loperamide 
Hydrochloride, to a 200-ml volumetric flask. Add 4 ml of a 5 per 
cent w/v solution of phosphoric acid and 20 ml of methanol, 
dilute with water to volume and mix. To 10.0 ml ofthe solution, 
add 2.0 ml of 5 per cent w/v solution of orthophosphoric acid 
and 10 ml of methanol and dilute to 100.0 ml with water.

Reference solution. Dissolve an accurately weighed quantity 
of loperamide hydrochloride IPRS in methanol to obtain a 
solution having a known concentration of about 2 mg per ml. 
Quantitatively dilute this solution with water to obtain a 
solution having a known concentration of about 0:2 mg per 
ml. Transfer 10.0 ml ofthe solution to a 250-ml volumetric 

flask, add 5.0 ml of 5 per cent phosphoric acid solution and 
25 ml of methanol, dilute with water to volume and mix.

Chromatographic system
- a stainless steel column 8 cm x 4 mm, packed with 

octylsilane chemically bonded to totally porous silica
' particles (5 pm)j

- mobile phase: a mixture of 45 volumes of acetonitrile 
and 55 volumes of buffer solution,

; ■- flow rate: .2 ml per minute, ...
- spectrophotometer set at 214 nm, , 
- injection volume: 20 pl.

Inject the reference solution. The tailing factor is not more 
than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C29H33ClN20i,HCl in the tablets.

Lopinavir

C37IUNTL Mol. Wt. 628.8

Lopinavir is (a*S)-/V-[(15',35,,41S)-4-[[(2,6-dimethyl- 
phenoxy)acetyl] amino-3-hydroxy-5-phenyl-1-(phenyl- 
methyl)pentyl]tetrahydro-a-( 1-methylethyl)-2-oxo- ;
l-(2H)-pyrimidineacetamide.' ' 1 :

Lopinavir contains not less than 98.0 per cent and not more 
than 102.0 per cent of C37H48N4O5, calculated on the anhydrous 
basis. ' ' ■' '

Category. Antiretroviral.

Description. A white or almost white powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lopinavir IPRS 
or with the reference spectrum of lopinavir.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to lopinavir in the chromatogram obtained with the reference 
solution. '
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Tests ■ ’

Specific optical rotation (2.4.22). 26.0” to~22.0°, determined 
in a 0.4 per cent w/v solution in methanol and calculated on 
the anhydrous basis.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 70 volumes of a buffer solution prepared by 
dissolving 2.72 g of potassium dihydrogen phosphate in 900 
ml of water, adjusted to pH 2.5 with phosphoric acid and 
diluting to 1000 ml with water and 30 volumes of acetonitrile.

Test solution. Dissolve 15 mg of the substance under 
examination in 100.0 ml of the solvent mixture.

Reference solution; AO.015 per cent w/v solution of lopinavir 
IPRS wt the solvent mixture. Dilute 1.0 mlof the solution to 
100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), .
- mobile phase: A. buffer solution pH 2.5,

B. acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 1 mlperminute, \
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 70 30
30 30 70
40. 20 80 . .
50 20 80

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the lopinavir peak is not 
less than 5000 theoretical plates and the tailing factor -is not 
more than 1.5.

Inject the reference solution and the test solution.; In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than 0.3 times the area of the peak 
in the chromatogram obtained with the reference solution 
(0.3 per cent) and sum of areas of all the secondary peaks is 
not more than the area of the peak in the chromatogram 
obtained with the reference solution (1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm)."'

Sulphated ash (2.3.18). Not more than 0.2 per cent/

Water (2.3.43). Not more than 4.0 per cent, determined on 
0.1 g. ' • :• : ■ :

Assay. Determine by liquid chromatography (2.4.14). 2
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Solvent mixture. 70 volumes of a buffer solution prepared by 
dissolving 2.72 g of potassium dihydrogen orthophosphate 
in 900 ml of water, adjusted to pH 2.5 with orthophosphoric 
acid and diluting to 1000 ml with water and 30 volumes of 
acetonitrile. '

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 nil with 
the solvent mixture. Dilute 10.0 ml of the solution to 50.0 with 
the solvent mixture.

Reference solution. A 0.02 per cent w/v solution of lopinavir 
IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (5 mm),

- mobile phase: 55 volumes of solution B prepared by 
mixing 80 volumes of acetonitrile and 20 volumes of 
methanol and 45 volumes of 0.05 M potassium 
dihydrogen phosphate, adjusted to pH 3.0 with dilute 
phosphoric acid, . .

- flow rate: 1.5 mlperminute, ■
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test, is not valid unless the 
column efficiency determined .from the lopinavir peak is not 
less than 1500 theoretical plates, the tailing factor is not more 
than 2.0 and, the relative standard deviation for replicate 
injections is not more than 2.0 per cent.
Inject the’reference solution and the test solution!

Calculate the content of C37H48N4O5.
Storage. Store protected from light and moisture.

Lopinavir and Ritonavir Capsules
Lopinavir and Ritonavir Capsules contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of lopinavir, C37H4SN4O5 and ritonavir, C37H4SN6O5S2.

Usual strength. Lopinavir 200 mg and Ritonavir 50 mg.

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the peaks in the chromato­
gram obtained with the reference solution. -

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),.
Medium. 900.ml ofa solution prepared by dissolving ! 5.7 g of 
polyoxyethylene 10-lauryl ether in 1000 ml of a 0.85 per cent 
v/v.solution of hydrochloric acid,
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Speed and time. 7 5 rpm and 120 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14)
Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.
Reference solution. Asolution containing 0.15 per cent w/v of 
lopinavir IPRS and 0.04 per cent w/v of ritonavir IPRS in 
methanol. Dilute 5.0 ml of the solution to 50.0 ml with the 
dissolution medium.
Use the chromatographic system given in the Assay.
Inject the reference solution and the test solution.
Calculate the contents ofC37H4gN4O5 and C37H48NsO5S2 in the 
medium.
Q. Not less than 75 per cent of the stated amounts of 

and ‘
Related substances. Determine by liquid chromatography 
(2.4.14). .
For Lopinavir — ’
Solvent mixture. 40 volumes of buffer solution and 60 volumes 
of acetonitrile.
Test solution. Weigh accurately a quantity of the contents of 
the capsules containing 100 mg of Lopinavir, disperse in 
100 ml of the solvent mixture and filter. -
Reference solution (a). A0.1 per cent w/v solution of/opmavir 
IPRS in the solvent mixture.
Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to lOO.Omlwiththesolventmixture.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
, , octadecylsilane bonded to porous silica (5 pm),

- mobile phase: A. a mixture of 45 volumes of acetonitrile 
and 55 volumes of a buffer solution prepared by 
dissolving 1.36 g of potassium dihydrogen ortho­
phosphate dihydrate in 1000 ml of water and adjusted 
to pH 4.0 with orthophosphoric acid,

B. a mixture of 80 volumes of acetonitrile 
and 20 volumes of the buffer solution,

- a gradient programme using the conditions given below,
- flowrate: 1 mlperminute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent y/v)

0 100 0
,80 100 0 .

90 0 100 •
120 . 0 100 ■ .
130 100 0
140 100 0

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with the reference solution (b) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than twice the area of the peak in the chromatogram 
obtained with the reference solution (b) (2.0 per cent).

For Ritonavir —

Solvent mixture. . 40 volumes of the buffer solution and 
60 volumes of acetonitrile.

Test solution. Weigh accurately a quantity of the contents of 
the capsules containing 50 mg of Ritonavir, disperse in 100 ml 
of the solvent mixture and filter.

Reference solution (a). A 0^05 per cent w/v solution of 
ritonavir IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to lOO.Omlwiththesolventmixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

silica gel consisting of porous spherical particles with 
chemically bonded butyl group (3 pm) (Such as YMC

- column temperature: 60°,.
- mobile phase: A. a mixture, of 69 volumes of buffer 

solution prepared by dissolving 4.1 g of monobasic 
potassium phosphate in 1000 ml of distilled water and 
filtering and 18 volumes of acetonitrile, 8 volumes of 
tetrahydrofuran and 5 volumes of n-Butanol.

B. a mixture of 40 volumes of the buffer 
solution, 47 volumes of acetonitrile, 8 volumes of 
tetrahydrofuran and 5 volumes of n-Butanol,

- a gradient programme using the conditions given below, 
- flow rate: 1 mlperminute, .
- spectrophotometer set at 240 nm,
- injection volume: 50 pl.

130 100 0

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 100 0
60 100 0

120 0 100

155 100 0

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates and 
the tailing factor is not more than 2.0.
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Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 2.5 times the area of the peak 
in the chromatogram obtained with the reference solution (b) 
(2.5 per cent) and the sum of areas of all the secondary peaks 
is. not more than 5 times the area of the peak in the 
chromatogram obtained with the reference solution (b) 
(5.0 per cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the contents of 20 capsules. Weigh 
accurately a quantity of the mixed contents containing 70 mg 
of Lopinavir and disperse in 100.0 ml of methanol and filter. 
Dilute 5.0 ml ofthe filtrate to 50.0 ml with the mobile phase.

Reference solution. A solution containing 0.070 per cent w/v 
of lopinavir IPRS and 0.0175 per cent w/v of ritonavir IPRS 
in methanol. Dilute, 10.0 ml ofthe solution to 100,0 ml with the 
mobilephase.

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm, packedr with 

octadecylsilane bonded to porous silica ( 5 pm),
- mobile phase: a mixture of 45 volumes of buffer 'solution 

prepared by dissolving 6.8 g of potassium dihydrogen
■ orthophosphate dihydrate in 1000 ml with water and 

adjusted to pH 3.0 with'orthophosphoric acid, 42.5 
volumes of acetonitrile and 12.5 volumes of methanol, 

■ flow rate: 1 mlperminute, ' ■
- spectrophotometer set at 210 nm,
- injection volume: 10 pl.

Inject the reference solution. The. test is not valid unless the 
resolution between lopinavir and ritonavir peak is not less 
than 2.5,,the column efficiency for each component is not less 
than 2000 theoretical plates, the tailing factor is. not more than 
2.0 and the relative standard deviation for replicate injections 
is not more than 2.0 percent.

Inject the reference solution and the test solution.

Calculate the contents of C37H48N4O5 and C37H48N6O5S2 in the 
capsules.

Storage. Store protected from moisture in a refrigerator 
(2° to 8°).

Lopinavir and Ritonavir Tablets
Lopinavir and Ritonavir Tablets contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of lopinavir, C37H48N4O5 and ritonavir,

Usual strength. Lopinavir 200 mg and Ritonavir 50 mg. :

Identification
In the Assay, the principal peaks in the chromatogram obtained 
with test solution correspond to the peaks in the 
chromatogram obtained with the. reference solution. .

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of a solution prepared by dissolving 15.7 g of 
polyoxyethylene 10 lauryl ether in 1000 ml of a 0.85 per cent 
v/v solution of hydrochloric acid,
Speed and time. 75 rpm and 120 minutes.

Withdraw a suitable volume of the medium and filter.
Determine by liquid chromatography (2.4.14)

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.
Reference solution. A solution containing 0.22 per cent w/v of 
lopinavir IPRS and 0.055 per cent w/v of ritonavir IPRS in 
methanol. Dilute 5 ml of the solution to 50 ml with.the 
dissolution medium.
Use the chromatographic system described under Assay.
Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.
Inject the reference solution and the test solution.
Calculate the contents of and C37H4sN6O5S2 in the
medium.
Q. Not less than 70 per cent of the stated amounts of 
C37H4sN4O5andC37H48N6O5S2. ■
Related substances. Determine by liquid chromatography 
(2.4.14). ' : '■ ' '

For Lopinavir — /
Test solution. Disperse, accurately a quantity of the powdered 
tablets containing 100 mg ofLopinavir in 100 ml ofthe mobile 
phase.
Reference solution (a). A.0.1 per cent w/v solution of 
lopinavir IPRS in the mobile phase.
Reference solution (b). Dilute 1:0 ml of re fere nee solution (a) 
to 100.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobilephase: amixture of 55 volumesofa buffer solution 
prepared by dissolving 1.36 g ofpotassium dihydrogen 
orthophosphate in 1000 rid of water and adjusted to pH 
4.0 with orthophosphoric acid and 45 volumes of 
acetonitrile,

- flow rate: 1.5 ml per minute,
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- spectrophotometer set at 210 nm, 
- injection volume: 20 jil.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in the 
chromatogram obtained with the reference solution (b) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than twice the area of the peak in the chromatogram 
obtained with the reference solution (b) (2.0 per cent).

For Ritonavir —

Solvent mixture. A mixture of 40 volumes of a buffer solution 
prepared by dissolving 4.1 g of potassium dihydrogen 
phosphate in 1000 ml of wa/er and 60 volumes of acetonitrile, 

Test solution.. Disperse an accurately weighed.quantity of the 
powdered tablets containing 100 mg of Ritonavir in 100 ml of 
the solvent mixture.

Reference solution (a). A 0.1 per cent w/y solution of ritonavir 
IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

silica gel consisting of porous spherical particles with 
chemically bonded with butyl group (3 pm) (Such as 
YMCC4),

- column temperature: 60°,
- mobile phase: A. a mixture of 69 volumes of a buffer 

solution prepared by dissolving 4.1 g of potassium 
dihydrogen phosphate in 1000 ml of water, 18 volumes 
of acetonitrile, 8 volumes of tetrahydrofuran and 
'5 volumes of m- butanol,

B. a mixture of 40 volumes of buffer 
solution, 47 volumes of acetonitrile, 8 volumes of 
tetrahydrofuran and 5 volumes of n-butanol,

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,

7 ~ .injection volume: 50 pl.

Time Mobile phase A Mobile pha^e B
(in min.) .. . (per cent w/v)- (per cent, w/v)

' 0 '■ 100 ■ 0 '
60 100 0

: . 120 0 100

121 . 100 . ■ 0

135 100 0

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 2.5 times the area ofthe peak 
in the chromatogram obtained with the reference solution (b) 
(2.5 per cent) and the sum of areas of all the secondary peaks 
is not more than 5 times the area of the peak in the 
chromatogram obtained with the reference solution (b) 
(5.0 per cent).

Water (2.3.43). Not more than 6.0 per cent, determined on 
0.5 g.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 200 mg of Lopinovir in 250.0 ml of 
methanol. Dilute 5.0 ml of the resulting solution to 50.0 ml 
with the mobile phased

Reference solution. 5.0 ml of each of a 0.08 per cent w/v 
solution of lopinavir IPRS and a 0.02 per cent w/v solution of 
ritonavir IPRS in methanol, diluted to 50.0 ml with the mobile 
phase, ■ ■

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. a mixture of 80 volumes of acetonitrile 

and 20 volumes of met/mno/, ;
B. admixture of 45 volumes of a buffer 

solution prepared by dissolving 6.8 g of potassium 
dihydrogen orthophosphate anhydrous in 1000 ml of 
water arid adjusted to pH 3.0 with orthophosphoric 
acid and 55 volumes of mobile phase A.

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl-

Inject the reference solution. The test is not valid unless the 
resolution between the peak due to lopinavir (retention time, 
about 6 minutes) and the peak due to ritonavir (retention time, 
about 5 minutes) is less than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per 
cent.

Inject the reference solution and the test solution.

Calculate the contents of C37ll.1sN.1Ch and C37H4SN6O5S2. in the 
tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.
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Loratadine

CzzH^CINA- ■ : MoLWt.382.9

Loratadine is ethyl 4-(8-chloro-5,6-dihydro-lIH- 
benzo[5,6]cyclohepta[l,2-£>]pyridin-l 1-ylidene) piperidine-1- 
carboxylate.

Loratadine contains not less than 98.5 per cent and not more 
than 101.5 per cent of C22H23CIN2O2, calculated on the dried 
basis.

Category. Hi receptor antagonist; antihistamine.

Description. A white or almost white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with loratadine 
IPRS or with the reference spectrum of loratadine.

Tests

Appearance of solution. A 5.0 per cent w/v solution in 
methanol is clear (2.4.1) and not more intensely coloured than 
reference solution YS6 (2.4.1). >

Impurity H. Determine by gas chromatography (2.4.13).

Internal standard splution. A 0.025 per cent v/v solution of 
isoamyl benzoate in methylene .chloride. Dilute-5.0 ml ofthe 
solution to 50.0 ml with same solvent.

Test solution. Dissolve 25 mg of the substance under 
examination in methylene chloride add 1.0 ml of reference 
solution (a) and 1.0 ml of the internal standard solution and 
dilute to 5.0 .ml with methylene chloride.

Reference solution (a). A 0.0025 per cent w/v solution of 
loratadine impurity H IPRS (ethyl 4-oxopiperidine-1- 
carboxylate) in methylene chloride.

Reference solution fb). To .1.0 ml of reference solution (a) add 
1.0 ml of the internal standard solution and dilute to 5.0 ml 
with methylene chloride. - •

Chromatographic system
- a fused silica capillary column 25 m x 0.32 mm, packed 

with poly(dimethyl) siloxane (film thickness 0.52 um),:

- temperature:
column time temperature

(min.) (°)
0 80
1 . 80

23 300
33 300

- inlet port 260° and detector at 300°,
- split ratio. 1:30,
- flame ionization detector, .
- flow rate: 1.0 ml per minute, using helium/nitrogen as 

the carrier gas,
- injection volume: 1 pl.

Name ' Relative
; retention time

Loratadine Impurity H1 0.33
Isoamyl benzoate 037
Loratadine (Retention time is about 32 minutes) 1

‘timeethyl 4-oxopiperidine-1-carboxylate.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to impurity H and isoamyl 
benzoate is not less than 2.0, the signal to noise ratio is not 
less than 10 for impurity H peak..

Inject reference solution (b) and the test solution. Calculate 
the ratio of the area of the peak due to impurity H to the area of 
the peak due to isoamyl benzoate: from the chromatogram 
obtained with reference solution (b); from the chromatogram 
obtained with the test,solution, calculate the ratio ofthe area 
of the peak due to impurity H to the area of the peak due to 
isoamyl benzoate this ratio is not more than twice (0.1 per 
cent).
Related substances. Determine by liquid chromatography 
(2.4.14). ‘ ’

Test solution. Dissolve 25 mg of the substance under 
examination ip the mobile phase and dilute to 25.0 ml with the 
mobile phase.
Reference splution(a). A 0.002 per cent w/y solution of 
loratadine impurity F IPRS in the mobile phase.

Reference solution (b). Dissolve 5 mg of loratadine for system 
suitability IPRS (containing impurity A arid impurity E) in the 
mobile phase, add 0.5 ml of reference solution (a) and dilute to 
5.0 ml with the mobile phase.
Reference solution (c). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm * 4.6 mm, packed with 

end-capped octadecylsilane bonded to porous silica 
(5 pm),
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- column, temperature: 40°,
- mobile phase: a mixture of 3 0 volumes of methanol, 3 5 

volumes of a buffer solution prepared by dissolving 6.8 
g ofpotassium dihydrogen orthophosphate in 1000 ml 
of water, adjusted to pH 2.8 with orthophosphoric acid 
and 40 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- inj ection volume: 20 pl.

!8-chloro-l l-(piperidin-4-ylidene)-6,1 l-dihydro-5/7-benzo[5,6] 
cycIohepta[l,2-A]pyridine,

:8-chloro-5,6-dihydro-l lH-benzo[5,6]cyclqhepta[l,2-i>]pyridine-l 1- 
one,

3ethyl 4-[(l lRS)-8-chIoro-ri-fludro-6,l l-dihydro-5/f-benzo[5,6] 
cyclohepta[l,2'Z>]pyridin-l l-yl]piperidine-I-carboxylate,

4ethyl 4-[.(I lj?5)-8-chloro-6,l l-dihydro-5H-benzo[5,6] cyclohepta 
[ 1,2-£>]pyridin-1 l-y]]-3,6-dihydropyridine-l(277)-carboxylate,

sethyl 4-[( 11 AS)-8-chloro-l 1-hydroxy-6,11-dihydro-577“benzo[5,6] 
cyclohepta[l,2-6]pyridin-l l-yl]piperidine-1-carboxylate,

6ethyl 4-(4,8-dichloro-5,6-dihydro-l l#-benzo[5,6]cyclohepta[l,2- 
6]pyridine-l l-ylidene)piperidine-l-carboxylate.

Name Relative 
retention time

Correction 
factor

Loratadine impurity D1 0.2 —
Loratadine impurity B2 0.4 —

Loratadine impurity F3 0.9 1.6
Loratadine (Retention time is 
about 12 minutes) 1.0 —

Loratadine impurity E4 1.1 1.9
Loratadine impurity A5 •, 2.4 1.7 ■
Loratadine impurity C6 2.7 —

Inject reference solution (b). The.test is not valid unless the 
peak-to-valley ratio is not less than 2.5, where Hp is the 
height above the baseline of the peak due to impurity E and 
Hv is the height above the baseline of the lowest point of the 
curve separating this peak from the peak due to loratadine.

Inject reference solution (c) and the test solution. Run the 
chromatogram 5 times the retention times ofthe principal peak 
for test solution. In the chromatogram obtained with the test 
solution, the area of any peak due to impurity F is not more 
than twice the area ofthe principal peak in the chromatogram 
obtained with reference solution (c) (0.2 per cent), the area of 
any peak due to impurity A,B,C,D and E for each impurity are 
not more than the area of the principal peak’ in the 
chromatogram obtained with reference solution (c) (0.1 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (c) (0.1 per cent) and the sum of the 
areas of all secondary peaks is not more than 5 times the area 

of the principal peak in the chromatogram obtained with the 
reference solution (c) (0.5 per cent). Ignore any peaks with an 
area 0.5 times the area of the principal peak in the chromatogram 
obtained with the reference solution (c) (0.05 per cent).

Sulphates (2.3.17). Ignite 1.0 g at 800± 25° and takeup the 
residue with 20.0 ml of distilled water. Filter, if necessary. The 
filtrate compiles with the limit test for sulphates (150 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
onl.O g by drying in an oven at 105°.

Assay. Weigh about 0.3 g and dissolve in 50 ml of anhydrous 
glacial acetic acid and titrate with 0.1 M perchloric acid, 
determining the end point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03829 g of 
C22H23C1N2O2.

Loratadine Tablets
Loratadine Tablets contains not less than 95.0 per cent and 
not more than 105.0 per cent of C22H23C1N2O2.

Usual strengths. 5 mg; 10 mg.

Identification

Extract a quantity ofthe powdered tablets containing 50 mg of 
loratadine with 20 ml of acetone, filter and evaporate the filter 
to dryness. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with loratadine 
IPRS or with the reference spectrum of loratadine. • .

Tests

Impurity H. Determine by gas chromatography (2.4.13).

Internal standard solution. A 0.002 per cent w/v solution of 
isoamyl benzoate in dichloromethane.

Test solution. Shake a quantity of powdered tablets containing 
20 mg of loratadine with 5.0 ml of dichloromethane filter. 
To the filtrate, add 1.0 ml of the internal standard solution and 
1.0 ml of reference solution (a) and dilute to 10.0 ml with 
dichloromethane.

Reference solution (a). A 0.002 per cent w/v solution of 
loratadine impurity H IPRS (ethyl 4-oxopiperidine-1- 
carboxylate) in dichloromethane.

Reference solution (b). To 1.0 ml of internal standard solution 
add 1.0 ml of reference solution (a) and dilute to 10.0 ml with 
dichloromethane.
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Chromatographic system
•; - a fiised silica capillary column-25 m x 0.32 mm, packed 

with poly(dimethyl) siloxane (film thickness 0.52 pm)
(Such as HP 1),

- temperature:
column time temperature

(min.) 0
0 80
1 80

23 300
33 300

- inlet port 260° and detector at 300°,
- splitratio. 1:30,
- flame ionization detector,
- flow rate: 1 ml per minute, using helium as the carrier 

gas,
- injection volume: 1 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to impurity H and isoamyl 
benzoate is not less than 2.0. Calculate the ratio of the area of 
the peak due to impurity H to the area of the of the peak due to 
isoamyl benzoate from the chromatogram obtained with 
reference solution (b).

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the ratio of the 
area of any peak due to impurity H to the area of the peak due 
to isoamyl benzoate is not more than twice the ratio of the 
peaks obtained .with reference.solution (b).(0.1 percent). ■ .

Related substances. Determine by liquid chromatography 
(2.4.14). •• ' ■

Test solution (a).. Disperse a quantity of powdered tablets 
containing 20 mg of loratadine with 10.0 ml of methanol and 
filter. Dilute 1.0 ml of the filtrate to 2.0 ml with the mobile 
phase.

Test solution (b). Dilute 1.0 ml of test solution (a) to 100.0 ml 
and further dilute 1.0 ml to 5.0 ml with the mobile phase.

Reference solution. A 0.1 percent w/v solution of loratadine 
impurity standard IPRS in the mobile phase.

Chromatographic system
- a stainless steel columm 25 cm * 4.6 mm, packed with 

end-capped octadecylsilane bonded to porous silica 
(5 pm) (Such as ODS-3 V),

- column temperature: 40°,
- mobile phase: a mixture of 30 volumes of methanol, 

3 5 volumes of 0.05 M-potassium dihydrogen ortho­
phosphate, adjusted to pH 2.8 with orthophosphoric 
acid and 40 volumes of acetonitrile, - ?

- flow rate: 1.5 m! per minute, •
- spectrophotometer set at 220 nm, , y:
- injection volume: 20 pl. , . \

'ethyl 4-[(l 17?S)-8-cMoro-l l-fluoro-6,1 l-dihydro-5H-benzo[5,6] 
cyclohepta[l,2-6]pyridin-I l-yl]piperidine-l-carboxylate,

Name ;'Relative. . 
retention time

Correction 
factor

Loratadine Impurity F1 0.9 1.6
Loratadine Impurity E2 1.1 1.9
Loratadine Impurity A3 2.4 1.7

2ethyl 4-[(l l.RS)-8-chIoro-6,l l-dihydro-5H-benzo[5,6]cyclohepta[l,2- 
6]pyridin-l l-yl]-3,6-dihydropyridine-l(2/7)"c^rt|Oxylate,

3ethyl 4-[(l l/fS)-8-chloro-11 -hydroxy-6,1 l-dihydro-5/Z-benzo[5,6] 
cyclohepta[l,2-h]pyridin-l l-yl]piperidine-l-carboxylate.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to impurity E and loratadine 
is not less than 1.5.

Inject test solution (a) and (b). In the chromatogram obtained 
with test solution (a), the area of any secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with test solution (b) (0.2 per cent) and the sum of 
the areas of all secondary peaks is not more than 2.5 times the 
area of the peak in the chromatogram obtained with test 
solution (b) (0.5 per cent). Ignore any peak with an area less 
than 0.25 times the area of the principal peak in the 
chromatogram obtained with test solution (b) (0.05 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), using the 
chromatographic conditions and reference solution (a) as 
described under Assay.

Test solution. Transfer one tablet in 10-ml volumetric flask, 
disperse in minimum quantity of water and add sufficient 
quantity of methanol, shake for 10 minutes, filter. Dilute the 
filtrate, with mobile phase to obtain a solution containing 0.01 
per cent w/v of loratadine.

Calculate the content of C22H23CIN2O2 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 20 mg of Loratadine with 
20.0 ml of methanol and filter. Dilute 1.0 ml of the filtrate to 
10.0 ml with the mobile phase.

Reference solution(a). A 0.01 per cent w/v solution of 
loratadine IPRS in the mobile phase.
Reference solution (b). A 0.1 per cent w/v solution of 
loratadine impurity standard IPRS in the mobile phase.

Use chromatographic system as described under Related 

substances. -
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Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to loratadine and impurity E 
is not less than 1.5. ' «.•••-.:

Inject reference solution (a) and the test solution.

Calculate the content of C22H23CIN2O2 in the tablets.

Lorazepam

C15H{oC12N202 Mol. Wt. 321.2

Lorazepam is (3R5)-7chloro-5-.(2-chlorophenyl)-3-hydroxy- 
1,3-di hydro-2//-1,4-benzodiazepin-2-one.

Lorazepam contains not less than 98.0 per cent and not more 
than 102.0 per cent of C15H10C12N2O2, calculated on the dried 
basis. , . . •

Category. Antianxiety.

Description. A white or almost white, crystalline powder. It 
shows polymorphism (2.5.11).

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lorazepam IPRS 
or with the reference spectrum of lorazepam. .

B. In the Assay, the principal peak' in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests '

Related substances. Determine by liquid chromatography 
(2.4.14). ■ , • • ;

Solvent, mixture. 75 volumes of methanol and 25 volumes of 
water.

Test solution. Dissolve 32 mg of substance under examination 
.in 100.0 ml of the solvent mixture.

Reference solution (a). A 0.0032 per cent w/v solution of 
lorazepam IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.32.per.cent 
w/v of lorazepam IPRS and 0.0032 per cent w/v, each of, 
lorazepam related compound A IPRS, lorazepam related 
compound B IPRS, lorazepam related compound C IPRS, 
lorazepam related compound D IPRS and lorazepam related 
compound E IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) ( Such 
asYMC-PackODS-A),

- column temperature: 5°,
- sample temperature: 4°,
- mobile phase: a mixture of 50 volumes of acetonitrile, 

50 volumes of water and 1.2 volumes of glacial acetic 
acid,

- flow rate: 1 mlper minute,
- spectrophotometer set at 230 nm,
- injection volume: 100 pl.

16-chioro-4-(O-chlorophenyi)-2-:quinazolinecarboxylic acid, 
27-chloro-5-(O-chlorophenyl)-1,3-dihydro-3-acetoxy-2//-l ,4- 
benzodiazepin-2-one, 
36-chloro-4-(0-chlorophenyi)-2-quiriazoline methanol,
46-chloro-4-(0-chlorophenyl)-2-quinazolinecarboxaIdehyde,

52-amino~2', 5-dichlorobenzophenone.

Name Relative Correction
retention time factor

Lorazepam 1.0

Lorazepam related compound D1 1.4 —

Lorazepam related compound A2 1.7 —

Lorazepam related compound E3 1.9 0.77
Lorazepam related compound C4 2.1 —

Lorazepam related compound B5 5.5 —

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to lorazepam related 
compound A and lorazepam related compound E is not less 
than 1.2 in the chromatogram obtained with reference solution 
(b), the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not. more, than 
5.0 per cent in the chromatogram obtained with reference 
solution (a).

Inject reference solution (a) and the test solution. Run the 
chromatogram 7 times the retention time ofthe principal peak 
for the test solution. The area of any peak corresponding to 
lorazepam related compound D and lorazepam related 
compound E, each of, is not more than 0.15 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.15 per cent), the area of any peak corresponding 
to lorazepam related compound Ais not more than 0.1 times 
the area of the principal peak in the chromatogram obtained 
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with reference solution (a) (0.1 per cent), the area of any peak 
corresponding to lorazepam related compound C is not more 
than 0.3 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent), the area of 
any peak corresponding to lorazepam related compound B is 
not more than 0.01 times the area ofthe principal peak in the 
chromatogram obtained with reference solution (a) (0.01 per 
cent), the area of any other secondary peak is not more than 
0.1 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the sum 
of the areas of all the secondary peaks is not more than 0.75 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.75 per cent).

Sulphated ash (2.3.18). Not more than 0.3 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g under vacuum at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances with the following 
modifications.

Test solution. Dissolve 100 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture. Dilute 1.0 ml of the solution to 10.0 ml 
with the solvent mixture.

Reference solution. A 0.01 per cent w/v solution of lorazepam 
IPRS in the solvent mixture.

- injectionvolume:5pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C15Hi0Cl2N2O2.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Lorazepam Injection
Lorazepam Injection is a sterile solution of Lorazepam in a 
suitable solvent.

Lorazepam Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of lorazepam, 
C15H10Cl2N2O2.

Usual strengths. 2 mg per ml; 4 mg per ml.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Lorazepam related compound B. Not more than 0.1 per cent.

Determine by liquid chromatography (2.4.14).

Buffer solution. 0.05 M ammonium dihydrogen phosphate, 
adjusted to pH 6.5 with ammonium hydroxide.

Solvent mixture. Equal volumes of methanol and buffer 
solution.

Test solution. Dilute a volume of the injection containing 16 
mg of Lorazepam to 100.0 ml with the solvent mixture.

Reference solution. A 0.0016 per cent w/v solution of 
lorazepam related compound B IPRS in the solvent mixture. 
Dilute 1.0ml ofthe solution to 100.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asLunaC18),

- mobile phase: a mixture of 55 volumes of methanol and 
45 volumes of buffer solution,

- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 50 pl.

Inject the reference solution, the test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent and signal-to-noise ratio is not less than 10.

Inject the reference solution and the test solution.

Calculate the content of lorazepam related compound B.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a volume of the injection containing 16 
mg of Lorazepam to lOO.Omlwiththemobilephase.

Reference solution (af A 0.1 per cent w/v solution of 
lorazepam IPRS in methanol. Dilute a suitable volume with 
the mobile phase to obtain a solution containing 0.016 per 
cent w/v of Lorazepam.

Reference solution (b). A solution containing 0.00032 per cent 
w/v, each of, lorazepam related compound C IPRS and 
lorazepam related compound D IPRS in the mobile phase.

Reference solution (c). A solution containing 0.004 per cent 
.w/v of lorazepam IPRS and 0.0032 per cent w/v, each of, 
lorazepam related compound CIPRS and lorazepam related 
compoundD IPRS in the mobile phase..

Chromatographic system
- a stainless steel column 10-15 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (Such as Spherisorb ODS),
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- mobile phase: a mixture of 50 volumes of methanol and 
50 volumes of 0.05M ammonium dihydrogen 
phosphate, adjusted to pH 6.5 with ammonium 
hydroxide,. ■

- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pi.

Name Relative
retention time

Lorazepam related compound D1 0,7
Lorazepam 1.0

Lorazepam related compound C2 2.7-

'6-chIoro-4-(o-chlorophenyl)-2-quinazotinecarboxyHc acid, 

26-chloro-4-(o-chloropheny[)-2-quinazolinecarboxaldehyde.

Inject reference solution (a) and (c). The test is not valid unless 
the resolution between the peaks due to lorazepam related 
compound D and lorazepam is not less than 1.2 and resolution 
between the peaks due to lorazepam and lorazepam related 
compound C is not less than 1.2 in the chromatogram obtained 
with reference solution (c) and the relative standard deviation 
for replicate injections is not more than 2.0 per cent in the 
chromatogram obtained with reference solution (a).

Inject reference solution (b) and the test solution. The sum of 
all the secondary peaks is not more than 4.0 per cent.

NOTE — Do not include as an impurity any peak from the 
test solution that has a retention time less, than that of the 
lorazepam related compound D peak from reference solution

Bacterial endotoxins (2.2.3). Not more than 100.0 Endotoxin 
Units per mg of lorazepam.

Other tests. Comply with the tests' stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject reference solution (a) and the test solution.

Calculate the content of CN1 inCkb^CL in the injection.

Storage. Store in single dose or multiple dose containers, 
preferably of Type-1 glass, protected from light and in a 
refrigerator (2° to 8°).

Lorazepam Tablets
Lorazepam Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of lorazepam, 
C15HIOC12N202. \ ; ? 1

Usual strengths. 1 mg; 2 mg.

Identification

A. Disperse a quantity ofthe powdered tablets containing 15 
mg of Lorazepam with 40 ml of acetone, with the aid of 
ultrasound for 5 minutes and filter. Evaporate the filtrate to 
dryness on a water-bath in a current of air. Dissolve the residue 
in 1ml of acetone and add 20 ml of 2,2,4-trimethylpentane; 
Heat the solution on a hot plate and evaporate to a volume of 
about 10 ml. Remove the solution from hot plate and evaporate 
to dryness in a current of air. Dry the residue under vacuum at 
60° for 1 hour. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with lorazepam IPRS treated in the same manner or 
with the reference spectrum of lorazepam.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 500 ml of water,
Speed and time. 100 rpm and 30 minutes, 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve a quantity of lorazepam IPRS in 
minimum amount of ethanol and dilute with the dissolution 
medium to obtain a solution of known concentration similar to 
the expected concentration of the test solution.

Chromatographic system .
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
asLunaC18),

- mobile phase: a mixture of 40 volumes of acetonitrile, 
60 volumes of water and 0.4 volume of glacial acetic 
acid, ......

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 50 pl.

Inject the reference solution and the test solution.

Calculate the content of C15HioC12N202 in the medium.

Q. Not less than 60 per cent of the stated amounts of 
CuHjoClaNaOj in 30 minutes and not less than 80 per cent of 
the stated amount of C15Hi0C12N2O2 in 60 minutes.

Related substances. Determine by liquid chromatography 
(2.4.14).
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Solvent mixture. 75 volumes of methanol and 25 volumes of a 
buffer solution prepared by dissolving 67.7 g of sodium acetate 
trihydrate in 1000 ml of water, adjusted to pH 5.0 with glacial 
acetic acid.

Test solution. Transfer a quantity of powdered tablets 
containing 20 mg of Lorazepam in 25,-ml volumetric flask, add 
20 ml ofthe solvent mixture and stir for 15 minutes. Centrifuge 
the solution at 2000 rpm for 15 minutes and pass the 
supernatant through 0.45 pm polyethersulfone membrane filter. 
Dilute the filtrate with the solvent mixture to obtain a solution 
containing of 0.016 per cent w/v of lorazepam. ... . ,.

Reference solution (a). A 0.00016 per cent w/v- solution of 
lorazepam IPRS in the solvent mixture. . —

Reference solution (b), Asolution containing 0.016 per cent 
w/v of lorazepam IPRS and 0.00016 per cent w/v, each of, 
lorazepam related compound A IPRS, lorazepam related 
compound B IPRS, lorazepam related compound C IPRS, 
lorazepam related compound D IPRS and lorazepam related 
compound E IPRS in the solvent mixture. ,;,

Chromatographic system ■ • /
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as YMC-Pack ODS-A),'

- column temperature: 5°, .. / . ■ .■/'
- sample temperature: 4°,
- mobile phase: a mixture of 50 volumes of acetonitrile, 
' 50 volumes of water andl .2 volumes of glacial acetic 

acid, 
flow rate: 1ml per minute,

- spectrophotometer set at 230 nm, .
- injection volume: 20 pl. ; ■

Name Relative Correction
retention time factor

Lorazepam 1.0 --
Lorazepam related compound D’ 1.4 ' ' —
Lorazepam related compound A2-’ 1,7 . —
Lorazepam related compound E3 1.9 ; 0.77.
Lorazepam related compound C4 2.1 ~.
Lorazepam related compound B5 5.5 ' —

*Process impurity included for identification and not be included in the 
total impurities calculation.
l6-chloro-4-(t?-chlorophenyl)-2-quinazoiinecarboxylic acid, z r.-m' 
27-chloro-5-(<2-chIorophenyl)-1,3-dihydro-3-acetoxy-22/~l,4- 
benzodiazepin-2-one, 
36-chloro-4-((9-chlorophenyl)’2-quinazoline methanol, - 
46-chloro-4-((9-chlorophenyl)-2-quinazolinecarboxaldehyde, ..r 

s2-amino-2',5-dichlorobenzophcnone. ■■ rr:

Inject reference solution (a) and (b).: The'test is not valid 
unless the resolution between the peaks due to lorazepam 

related compound A and lorazepam related'compound E is not 
less than L2 in the chromatogram Obtained'with reference 
solution (b), the tailing factor is not more than 2.0 and the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent in the chromatogram obtained with reference 
solution (a).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak, corresponding to lorazepam related compound D and 
lorazepam related compound E, each of, is not more than 0.5 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent), the area of 
any peak corresponding to lorazepam related compound C is 
not more , than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (3.0 per 
cent), the area of any peak corresponding to lorazepam related 
compound B is not more than 0.1 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent), the area of any other secondary peak is not 
more than 0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.2 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than 4 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (4.0 per 
cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modifications. ■

Test solution. Transfer one intact tablet in 10-ml volumetric 
flask. Add 5 ml of the solvent mixture, disperse with the aid of 
ultrasound for 10 minutes and shake'mechanically for 20 
minutes and dilute to volume with the solvent mixture, mix and 
centrifuge the solution at 2000 rpm for 10 minutes. Dilute the 
supernatant with the solvent mixture to obtain a solution 
containing 0.01 per cent w/v of lorazepam.

Inject the reference solution and the test solution.

Calculate the content of C15H|0CI2N2O2 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid, chromatography (2.4.14).
Solvent mixture. 85 volumes of methanol and 15 volumes of 
water.
Test solution. Weigh 20 intact tablets and transfer to 100-ml 
volumetric flask. Add 50 ml of the solvent mixture, disperse 
with the aid of ultrasound for 10 minutes and shake, 
mechanically for 20 minutes and dilute to volume with the 
solvent mixture, mix and centrifuge the solution at 2000 rpm 
for 10 minutes. Dilute the supernatant with the solvent mixture 
to obtain a solution containing 0.01 per cent w/v of lorazepam- 
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Reference solution. A 0.01 per cent w/v solution of lorazepam 
IPRS in the solvent mixture.

Chromatographic system as described under Dissolution with 
the following modifications.

- injection volume: 20 Lil.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci5H10C12N2O2 in the tablets.

Storage. Store protected from light and moisture.

Losartan Potassium

Description. A white to off-white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with losartan 
potassium IPRS or with the reference spectrum of losartan 
potassium.

B. When examined in the range 200 to 400 nm (2.4.7), a 
0.001 per cent w/v solution of methanol and compares with 
the absorbance obtained with a solution of losartanpotassium 
IPRS prepared in a similar manner.

C. It gives reaction (A) of potassium (2.3.1).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Cl

CaHaCIKNeO Mol. Wt. 461.0

Losartan Potassium is monopotassium salt of 2-butyl- 
4-chloro-1 -[ [2'-(I//-tetrazol-5-yl)[ 1,1 '-biphenyl]-4-yl]methyl]- 
l/f-imidazole-5-methanol.

Losartan Potassium contains not less than 98.0 per cent and 
j not more than 102.0 per cent of C22H22C1KN6O, calculated on 
j the anhydrous basis.
j Category. Antihypertensive.

i Production

1 As Nitrosamines are classified as probable human.carcinogens, 
j their presence in losartan potassium should be avoided or 
j limited as much as possible. For this reason, manufacturers

of losartan potassium for human use are expected to perform 
3 an assessment of the risk of W-nitrosamine formation and 
j contamination during their manufacturing process; if this 
j assessment identifies a potential risk, the manufacturing' 
| process should be modified to minimise contamination and a 
3 control strategy implemented to detect and control N- 
| : ■ liitrosamirie impurities in losartan potassium. The general 
| chapter 5.11. Nitrosamine Impurities is available to assist 
I ■ :■ manufacturers.'

Test solution. Dissolve 30 mg of the.substance under 
examination in 100.0 ml of methanol

Reference solution (a). A 0.03 per cent w/v solution of losartan 
potassium IPRS and 0.0002 per cent of triphenyl-meth'anol in 
methanol.

Reference solution (b). A 0.0003 per cent w/v solution of 
losartan potassium IPRS in methanoli

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. 0.1 per cent w/v solution of 

orthophosphoric acid in water and filter,
B. acetonitrile,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute, . ..
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time 
(in min.) 

0
35

50
55

Mobile phase A 
(per cent y/v)

. 75
10

75
75

Mobile phase B 
(percentv/v) 

25
90

25
25

The relative retention times are about 1.0 for losartan and 1.9 
for triphenylmethanol.

Inject reference solution (a). The test is not valid unless the 
tailing factor for losartan is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 0.5 times the area ofthe peak 
in the chromatogram obtained with reference solution (b) 
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(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the area of the peak in the chromatogram 
obtained with the reference solution (b) (1.0 per cent). :

Heavy metals (2.3.13). 1.0 g complies with limittest for heavy 
metals, Method B (20 ppm).

Water (2.3.43). Not more than 0.5 per cent, determined oh 
1.0 g.

Assay. Determine by liquid chromatography (2:4.14).

Test solution. Dissolve 25 mg of the substance under, 
examination in 100.0 ml of methanol.

Reference solution. A 0.025 per cent w/v solution of losartan 
potassium IPRS in methanol.

Chromatographic system
- a stainless steel column.25 cm x 4.0 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: A. 0.1 per cent w/v solution of ortho­

phosphoric acid in water and filter,
B. acetonitrile,

- a. gradient programme using the conditions given below,
- flow rate: 1 mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Time Mobile phase A . Mobile phase B
(in min.) (per cent v/v) ( per cent v/v)

0 75 25 V

35 10 • 90

50 75 .25
60 75 25

Inject the reference solution. The test.is not valid unless the 
column efficiency in not less than.5000 theoretical plates, the 
tailing factor is not more than 1:5 and the relative standard 
deviation for replicate injections is not more than2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H22C1KN6O.

Storage. Store protected from moisture.

Losartan Tablets
Losartan Potassium Tablets

Losartan Tablets contain Losartan' Potassium. ' ;

Losartan Tablets contain not less than 90.0 per cent and not 
more than IT0.0 per cent of the stated amount of losartan 
potassium, C22H2?(TKN6(). ' '

Usual strength. 50 mg. ■

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the chromato­
gram obtained with the reference.solution.

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50 rpm for 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the medium if necessary, at the maximum at about 250 nm 
(2.4.7). Calculate the content of C22H22C1KN6O in the medium 
from the absorbance obtained from a solution of known 
concentration of losartan potassium IPRS in the same medium.

Q. Not less than 75 per cent of the stated amount of 
C22H22CIKN6O.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 100 mg of Losartan 
Potassium in water and dilute to 100.0 ml of water and filter.

Reference solution (a). A 0.1 per cent w/v solution of losartan 
potassium IPRS in water.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0ml with water.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm packed with 

octylsilane bonded to porous silica (5 pm), (Such as 
Lichrosphere RP8e),

- mobile phase: a mixture of 75 volumes of buffer solution 
prepared by mixing 770 mg of ammonium acetate in 
1000 ml of water, add 2.0 ml of triethylamine, adjust pH 
to 6.5 with glacial acetic acid and 25 volumes of 
acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the. 
column efficiency is not less than 1000 theoretical plates and 
the tailing factor is not more than 3.0.
Inject reference solution (b); and the test solution. In the. 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the peak in. the-, 
chromatogram obtained with reference solution (b) (1-0 per 
cent) and the sum of areas of all the secondary peaks is not 
more than 2 times the area of the peak in the chromatogram 
obtained with the reference solution (b) (2.0 per cent).
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Other tests. Comply with the tests stated under Tablets.
Assay. Determine by liquid chromatography (2.4.14).
Test solution. Transfer intact tablets in a suitable volumetric 
flask, dissolve in mobile phase and disperse completely. Dilute 
with mobile phase to obtain a final concentration of 0.0125 per 
cent w/v.
Reference solution. AO. 125 per cent w/v solution of losartan 
potassium IPRS in mobile phase. Dilute 10.0 ml of the solution 
to 100.0ml with mobile phase.
Chromatographic system

- a stainless steel column 25 cm x 4.0 mm packed with 
octylsilane bonded to porous silica (5 gm), (Such as 
Lichrosphere RP8e)

- mobile phase: a mixture of 65 volumes of 0.005 M 
ammonium acetate, 30 volumes of acetonitrile, 
5 volumes of methanol and 0.2 volumes of 
triethylamine, adjusted to pH 6.6 with glacial acetic 
acid and filter,

- flow rate: 1 ml per minute,
- spectrophotometer set at 237 nm,
- injection volume: 20 gl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 5000 theoretical plates, the 
tailing factor is not more than 2.0 and'the relative standard 
deviation for replicate injections is not more than 2 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H33C1KN6O in the tablets.

Storage. Store protected from light and moisture.

Labelling. The label states the strength of Losartan 
Potassium.

Losartan Potassium and Amlodipine 
Tablets
Amlodipine and Losartan Potassium Tablets; Losartan 
Potassium and Amlodipine Besylate Tablets; Losartan 
Potassium and Amlodipine Besilate Tablets
Losartan Potassium and Amlodipine Tablets contains not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amounts of losartan potassium, C22H22CIKN6O and 
amlodipine besylate equivalent to amlodipine, C20H25ClN2O5.
Usual strength. Losartan 50 mg and amlodipine 5 mg.

Identification
In the Assay, the two principle peaks in the chromatogram 
obtained with the test solution corresponds to the peaks due 
to losartan potassium and amlodipine in the chromatogram 
obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.01 M sodium acetate solution, adjusted 
to pH 4.5 with glacial acetic acid,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described under Assay, except 
using injection volume: 50 gl.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution (a). A solution containing 0.25 per cent 
w/v of losartan potassium IPRS and 0.035 per cent w/v of 
amlodipine besylate IPRS in methanol.

Reference solution (b). Take a suitable quantity of reference 
solution (a) to obtain a solution having a known concentration 
similar to expected concentration of the test solution, in the 
dissolution medium.

Inject reference solution (b) and the test solution.

Calculate the contents of C20H25ClN2O5 and C22H22C1KN6O in 
the medium.

Q. Not less than 70.0 per cent of the stated amounts of 
C22H22C1KN6O and C20H35ClN3O5.

Uniformity of content. For amlodipine — Complies with the 
test stated under Tablets.

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described under Assay.

Test solution. Transfer 1 tablet to a 100-ml volumetric flask. 
Add 5 ml of water and sonicate for 10 minutes. Add 70 ml of 
the mobile phase, sonicate for 10 minutes and dilute to the 
volume with the mobile phase, filter.

Reference solution. A 0.007 per cent w/v solution of amlodipine, 
besylate IPRS in the mobile phase..

Inject the reference solution and the test solution. .

Calculate the content of C20H25ClN2O5.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh 10 intact tablets and transfer to 250-ml 
volumetric flask. Add 20 ml of water and sonicate for 10 minutes. 
Add about 170 ml of.the mobile; phase and sonicate for 
10 minutes. Make up the volume with the mobile phase, mix 
and centrifuge. Dilute 5 ml ofthe supernatant to 25 ml with the 
mobile phase and filter.
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Reference solution. A 0.0055 per cent w/v solution of 
amlodipine besylate IPRS and 0.04 per cent w/v solution of 
losartan potassium IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of phosphate 

buffer pH 5.0, prepared by dissolving 0.6S g of potassium 
dihydrogen orthophosphate and 4:0 ml of triethylamine 
in 1000 ml of water, adjusted to pH 5.0 with dilute 
orthophosphoric acid, 22 volumes of aceton itrile' and 
18 volumes of methanol,

. - flowrate: 1.5mlperminute,.
- spectrophotometer set at 237 nm,
- inj ection volume: 20 pl.

Inject the reference solution. The test is not valid unless The 
tailing factor for both the peaks due to amlodipine and losartan 
potassium is not more than 2.0, the relative standard deviation 
for replicate injections for each of the peaks corresponding to 
losartan potassium (first peak) and amlodipine (second peak) 
is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content C20H25ClN2O5 and C22H22C1KN6O in the 
tablets.

1 mg of Amlodipine besylate is equivalent to 0.000721 g of 
Amlodipine.

Storage. Store protected from light and moisture.

Labelling. The quantity of Amlodipine besylate is mentioned 
in the equivalent terms of Amlodipine.

Losartan Potassium and 
Hydrochlorothiazide Tablets
Hydrochlorothiazide and Losartan Potassium Tablets

Losartan Potassium and Hydrochlorothiazide Tablets contain 
not less than 90.0 per cent and not more thanl 10.0 per cent of 
the stated amount of losartan potassium, C22 H22C1KN6O and 
hydrochIorothiazide,C7H8ClN3O4S2.

Usual strengths. Losartan, 25 mg and hydrochlorothiazide, 
5 mg; Losartan, 50 mg and hydrochlorothiazide, 12.5 mg; 
Losartan, 25 mg and hydrochlorothiazide, 12.5 mg.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the peaks in the 
chromatogram obtained with reference solution (c) of losartan 
potassium and hydrochlorothiazide. ' ■ ;

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle), 
Medium. 900 ml ofwatez;
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution (a). A 0.05 per cent w/v solution of losartan 
potassium IPRS in dissolution medium.

Reference solution (b). Dissolve about 25 mg of 
hydrochlorothiazide IPRS in 10 ml of acetonitrile and dilute 
to lOO.Omlwithdissolutionmedium.

Reference solution (c). Dilute 10.0 ml of reference solution (a) 
and 5.0 ml of reference solution (b) to 100.0 ml with dissolution 
medium.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 60 volumes of buffer solution 

prepared by dissolving 0.78 g.of sodium dihydrogen 
orthophosphate in 500 ml of water, adjusted to pH 2.5 
with orthophosphoric acid and 40 volumes of 
acetonitrile,

- flow rate: 1 mlperminute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject reference solution (c ).The test is not valid unless the 
tailing factor of both the principal peaks is not more than 2.0 
and the relative standard deviation for replicate injections is 
not more than 2.0 per cent.

Inject reference solution (c) and the test solution.

Calculate the content of C22H22C1KN6O and C7HSC1N3C>4S2 in 
the medium.

Q. Not less than 70 per cent of the stated amount of 
C22H22CIKN6O and C7HgC1^3O4S2.

Uniformity of content; Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), using the 
chromatographic system as described under Dissolution.

For Hydrochlorothiazide.—

Test solution. Disperse 1 whole tablet in 100 ml of the mobile 
phase. Dilute 5 ml of the solution to 50 ml with the mobile 
phase.

2794

https://nhathuocngocanh.com/



IP 2022 LOVASTATIN

Reference solution. A 0.025 per cent w/v. solution of 
hydrochlorothiazide IPRS in the mobile phase. Dilute 5.0 ml 
of the solution to 100.0 ml with the mobile phase;

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C7H8C1N3O4S2 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14). .

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing about 50 mg of Losartan Potassium and 
12.5 mg of Hydrochlorothiazide in lOO.O.mlofthe mobile phase, 
filter. Dilute 5.0 ml of the filtrate to 50.0 ml with the mobile 
phase.

Reference solution (a). A 0.05 per cent w/v solution, of 
losartan potassium IPRS in the mobile phase. . .

Reference solution (b). A 0.025 per cent w/v solution of 
hydrochlorothiazide IPRS in the mobile phase.

Reference solution (c). Dilute 10.0 ml of reference solution (a) 
and 5;0 ml of reference solution (b) to 100.0 ml with the mobile 
phase. . •

Use chromatographic system as described under Dissolution.

Inject reference solution (c).-The test is not valid unless the 
tailing factor is not more than 2.0 and relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject reference solution (c) and the test solution.

Calculate the content of C22H22C1KN6O and C7rL( 'IN ;O4S2 in 
the tablets.

Storage. Store protected from light and moisture.

Lovastatin

CWkA : Mol. Wt. 404.5

/ Lovastatin is butanoic acid, 2-methyl-,l .2,3,7,8,8a-hcxahydro-
3,7-dimethyl-8-[2-(tetrahydro-4-hydroxy-6-oxo-2//-pyran-2“. 

yl)-ethyl]-l-naphthalenyl ester, [lS-[la(R*),3a,7P,8p 
(2S*,4S*).Sajj]J; (S)-2-methylbutyric acid, 8-ester with(4J?,67?)~ 
6-[2-[(lS,  25,6R,85,8a/?)-l,2,6,7,8,8a-hexahydro-8-hydroxy-2,6- 
dimethyl-1-naphthyl] ethyl] tetrahydro-4-hydroxy-2ZZ-pyran- 
2-one.

Lovastatin contains not less than 98.5 per cent and not more 
than 101.0 per cent of C24H36O5, calculated on the dried basis.

Category. Antihyperlipidemic.

Description. A white to off-white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained from lovastatin IPRS 
or with the reference spectrum of lovastatin.

B. When examined in the range 200 to 400 nm (2.4.7), a 0.001 
per cent w/v solution in acetonitrile shows an absorption 
maxima at the same wavelength as shown by the reference 
solution.

Tests
Specific optical rotation (2.4.22). + 324° to+338°, determined 
in a 0.5 per cent w/v solution in acetonitrile.

Limit of lovastatin related compound A. Determine by liquid 
chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 25.0 ml of the acetonitrile.

Reference solution(a). A solution containing 0.0002 per cent 
w/v of lovastatin IPRS and lovastatin related compound A 
IPRS in acetonitrile.

Reference solutionfb). A 0.0002 per cent w/v solution of 
lovastatin IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 65 volumes of acetonitrile 

and 35 volumes of 0.01 Mortho phosphoric acid,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 200 nm,
- injection volume: 10 pl.

Name Relative Correction
. retention time factor

Lovastatin related compound A 1.3 0.62
Lovastatin 1.0 —

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between lovastatin and lovastatin related 
compound A is not less than 6.0 and the relative standard 
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deviation for replicate injections is not more than 5.0 per cent 
with reference solution (b).

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
lovastatin related compound Ais not more than 2.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent).

Chromatographic purity. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 25.0 ml of the acetonitrile.

Reference solution(a). A solution containing 0.0002 per cent 
w/v of lovastatin IPRS and compactin in acetonitrile.

Reference solution(b), A 0.0002 per cent w/v solution of 
lovastatin IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 12.5 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (4 pm),
- column temperature: 40°,
- mobilephase: A. 0.001 M orthophosphoric acid, 

adjusted to pH 4.1Owith I Msodium hydroxide, .■ - 
B. acetonitrile,

■ a gradient programme using the conditions given below, 
™ flow rate: 1.5 ml per minute,
- spectrophotometer set at 238 nm,
- injectionvolume: 10 pl.

Time Mobile phase A Mobile phase B
(in min;). (per cent v/v) (per cent v/v)

0 60 40
2 60 40
5 . 45 55
8 45 ■ 55 ■ ■ .
16 10 90 ;

. 25 10 90
27 60. 40 '
35 60 40

Name Relative Correction
retention time factor

Compactin 0.85 —
Lovastatin 1.0
Unknown impurity 0.73 0.71 ■

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between lovastatin and compactin is not. less 
than 3.5, the relative standard deviation for replicate injections 
is not more than 5.0 per cent with reference solution (b).
Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 

in the chromatogram obtained with reference solution (b) (0.2 
per cent) and the sum of areas of all the secondary peaks is 
not more than 5 times the area of principal peak in the 
chromatogram obtained with reference, solution (b) (1.0 per 
cent). Ignore any peak with an area less than 0.2 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.04 per cent).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Loss on drying (2.4.19). Not more than 0.3 per cent, determined 
on 1.0 g by drying in an vacuum oven at 60° at a pressure not 
exceeding 0.7 kPa for 3 hours. ,

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 30 mg of the substance under 
examination in 100.0 ml of acetonitrile.

Reference solution. A 0.03 per cent w/v solution of lovastatin 
IPRS in acetonitrile:

Chromatographic system
- a stainless steel column 25 'em x’ 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 35 volumes of a buffer solution 

prepared by dissolving 1 ml of orthophosphoric acid in 
, 1000 ml of water and 65 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 238 nm,
- injection volume: 10 gl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 1.4 and the relative standard 
deviation for replicate injections is not more than 1.0 per cent.

Inject the reference solution and the test solution. ■ .

Calculate the content of C24H36O5.

Storage. Store protected from moisture, under nitrogen, at a 
temperature between 2° to 8°.

Lovastatin Tablets
Lovastatin Tablets contain not less than 90.0 per cent and not 
more than 110.0 per ,cent of the stated amount of lovastatin, 
C^HjgOs.
Usual strengths. 10 mg; 20 mg; 40 mg. ■

Identification
A. in the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.
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B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with- silica gel G.F254.

Test solution. Disperse a quantity of powder containing 16 
mg of lovastatin, add 0.4 ml of wa ter and 1.6 ml of acetonitrile 
with the aid of ultrasound. Centrifuge for 4 minutes and use 
the clear supernatant.

Reference solution. A 0.8 per cent w/v solution of lovastatin 
IPRS in acetonitrile.

Mobile phase. A mixture of 5 volumes of cyclohexane 
2 volumes of chloroform and 1 volume of isopropyl alcohol.

Apply to the plate 5 pl of each solution . After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. The principal spot in the chromatogram obtained with the 
test solution corresponds to that in the chromatogram obtained 
with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of a solution prepared by dissolving 1.38 g of 
monobasic sodium phosphate and 20 g of sodium lauryl 
sulphate in 900 ml of water, adjusted to pH 7.0 with IMsodium 
hydroxide and dilute 1000 ml with water, 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necesssary with the 
dissolution medium.

Reference solution. Dissolve a quantity of lovastatin IPRS in 
sufficient methanol and dilute with the dissolution medium to 
obtain a solution having a known concentration similar to the 
expected concentration of the test solution.

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 30 volumes of a buffer solution 

prepared by dissolving 3.45 g of monobasic sodium 
phosphate in 900 ml of water and adjusting the pH 4.0 
with orthophosphoric acid and dilute with water to 
1000 ml, 50 volumes of acetonitrile and 10 volumes of 
methanol,

- flow rate: 2 ml per minute,
- spectrophotometer set at 23 0 nm,
- injection volume: 10 Lil.

Inject the reference solution and the test solution.

Calculate the content of C24H36O5 in the medium.

LOVASTATIN TABLETS

Q. Not less than 80 per cent ofthe stated amount of C24H36O5.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), as described 
under Assay with the following modification.

Test solution. Transfer one tablet in 50-mI volumetric flask, 
disperse in minimum quantity of water and add sufficient 
quantity of solvent mixture, sonicate and filter. Dilute with 
solvent mixture to obtain a similar concentration as the 
reference solution.

Calculate the content of C24H36O5 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.17).

Solvent mixture. 20 volumes of a buffer solution prepared by 
dissolving 3 ml of glacial acetic acid in 900 ml of water, 
adjust to a pH of 4.0 withsoc/mm hydroxide solution dilute to 
1000 ml with water and 80 volumes of acetonitrile.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 40 mg of Lovastatin with 150 ml of 
solvent mixture with the aid of ultrasound for 20 minutes, cool 
to room temperature and stand for 30 minutes, dilute to 
200.0 ml with the solvent mixture, centrifuge a portion ofthe 
solution. Dilute 5.0 ml of supernatant liquid to 25.0 ml with the 
solvent mixture.

Reference solution. A0.004 per cent w/v solution of lovastatin 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 45°,
- mobile phase: a mixture of 30 volumes of a buffer solution 

prepared by dissolving 3.45 g of monobasic sodium 
phosphate in 900 ml of water and adjusting the pH 4.0 
with orthophosphoric acid and dilute to 1000 ml with 
water, 50 volumes of acetonitrile and 10 volumes of 
methanol,

- flowrate: 1.5mlperminute,
- spectrophotometer set at 230 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C24H36OS in the tablets.

Storage. Store protected from light and moisture.
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Lubiprostone

Fl I
HOJ JL / 0
F F

C2;)Ik,F2O5 Mol Wt. 390.5

Lubiprostone is 7-[(17?,37?,62?,7/f)-3-(l,l-Difluoropentyl)- 
3-hydroxy~8-oxo-2-oxabicyclo[4.3.0]non-7-yl]heptanoic acid.

Lubiprostone contains not less than 98.0 per cent and not 
more than 102.0 per cent of C2riH?2F2O5. calculated on the dried 
basis.

Category. Constipation agent ,Gastro intestinal drug.

Description. A white to off white crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2,4.6). 
Compare the spectrum with that obtained with lubiprostone 
IPRS or with the reference spectrum of lubiprostone.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine:by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of water and acetonitrile.

Test solution. Dissolve 25 mg; of the substance under 
examination in the solvent mixture and dilute to 25.0 ml with 
the solventmixture.

Reference solution. A 0.001 per cent w/v solution of 
lubiprostone IPRS in the solvent mixture.: 

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of. 0.01 per cent 

v/v solution of triflouroaceticacid in water aoA 50 
volumes of acetonitrile,

- flow rate: 1 ml per minute, "■■■
- spectrophotometer set at 294 nm, . '
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not. less than 30.00. theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 

scondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than the two times the area ofthe principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent). Ignore any peak due to lubiprostone tautomer 
at relative retention time 0.65 with respect to lubiprostone.

Heavy metals (2.3.13). 1.0 g complies with limittest for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 45° for 30 minutes under 
vacuum at 0.7 kPa.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of water and acetonitrile.

Test solution. Dissolve 25 mg of the substance under 
examination in the solvent mixture and dilute to 25.0 ml with 
the solvent mixture.

Reference solution. A 0.1 per cent w/v solution of 
lubiprostone IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5: pm),
- mobile phase: a mixture of 50 volumes of 0.01 per cent 

v/v solution of triflouroaceticacid in water and 50 
volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 294 nm,
- injection volume: 100 pl.

Inject the reference solution. The test is’not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C20H32F2O5.

Luliconazole

C14ILC12N3S2 Mol Wt. 354.3

Luliconazole is (2E)[4-(2,4-Dichlorophenyl)-l,3-dithiolan-2- 
ylidene] (1 H-imidazol-1 -yl)acetonitrile.
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Luliconazole contains not less than 98.5 per cent and not 
more than 102.0 per cent of the stated amount of luliconazole, 
Ci4H9Cl2N3S2, calculated on the dried basis.

Category. Antifungal.

Description. An off white to pale yellow, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with luliconazole 
IPRS or with the reference spectrum of luliconazole.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Appearance of solution. A 5.0 per cent w/v solution in acetone 
is clear (2.4.1) and not more intensely coloured than reference 
solution BYS5 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE ■— Protect the solutions from light.

A. For Luliconazole S-E form —

Test solution. Dissolve 100 mg of the substance under 
examination in 70 ml of acetonitrile with the aid of ultrasound 
and dilute tb 100.0 ml with the same solvent.

Reference solution. A solution containing 0.002 per cent w/v 
each of luliconazole IPRS and luliconazole S-E form IPRS 
((2E)-[(4S)-4-(2,4-dichlorophenyl)-l,3-dithiolan-2- 
ylidene](IH-imidazol-l-yl)ethanenitrile) in acetonitrile.

Chromatographic system
: - a stainless steel'column 25 cm x 4.6 mm, packed with 

OD-H (5 pm) (Such as Chiralcel OD-H),
- column temperature: 40°,
- mobile phase, a mixture of 20 volumes of 7.0 per cent 

w/v solution of sodium perchlorate monohydrate and 
80 volumes of methanol,

- flow rate: 0.6 ml per minute,
- spectrophotometer set at 295 nm,
- injectionvolumerlOpl.

The relative retention time with reference to luliconazole for 
luliconazole S-E form is about 1.18.

Inject the reference solution. The test is not valid unless the 
resolution between luliconazole peak and luliconazole S-E form 
peak is not less than 2.0.'

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak due to luliconazole S-E form is not more than 0.5 times 

the area of corresponding peak in the chromatogram obtained 
with the reference solution (1.0 per cent).

B. For Luliconazole Z form and other related substances

Test solution. Dissolve 100 mg of the substance under 
examination in 70 ml of acetonitrile with the aid of ultrasound 
and dilute to 100.0 ml with acetonitrile.

Reference solution. A solution containing 0.004 per cent w/v 
each of luliconazole IPRS and luliconazole Zform IPRS ((2Z)~ 
[4-(2,4-dichlorophenyl)-l,3-dithiolan-2-ylidene](lH- 
imidazol-I~yl)ethanenitrile) in acetonitrile.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil ODS-2),

- column temperature: 40°,
- mobile phase :a mixture of 54 volumes of a buffer solution 

prepared by dissolving 2.4 gm of sodium 1-undecane 
sulphonate in 1000 ml of water, 45 volumes of 
acetonitrile and 1 volume of glacial acetic acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 295 nm,
- injection volume: 10 pl.

The relative retention time with reference to luliconazole for 
luliconazole Z form is about 0.86.

Inject the reference solution.The test is not valid unless the 
resolution between luliconazole peak and luliconazole Z form 
peak is not less than 2.0.

Inject the reference solution and the test solution.. In the 
chromatogram obtained with test solution the area of peak 
due to luliconazole Z form is not more than 0.025 times the 
area of corresponding peak in the chromatogram obtained 
with the reference solution (0.1 per cent) and the. sum of the 
areas of all other secondary peaks other than Z form is not 
more than 0.025 times the area of the principal peak in the 
chromatogram obtained with the reference solution.(0.1 per 
cent).

Heavy metals (2.3.13).2.0g complies with the test for heavy 
metals, MethodB (10 ppm).

Sulphated ash (2.4.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 105° for 2 hours.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light.

Internal standard solution. A 0.05 per cent w/v solution of 
ethyl 4-aminobenzoate in acetonitrile.

Test solution. Dissolve 100 mg of the substance under 
examination in 70 ml of acetonitrile with the aid of ultrasound 
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and dilute to 100:0 ml with the same solvent. Transfer 10.0 ml 
of the solution to 50-ml volumetric flask, add 10.0 ml-of the 
internal standard solution and dilute to volume with 
acetonitrile.

Reference solution, A 0.1 per cent w/v solution of luliconazole 
IPRS in acetonitrile. Transfer 10.0 ml of the solution to 50-ml 
volumetric flask, add 10.0 ml of the internal standard solution 
and dilute to volume with acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

OD-H (5 pm) (Such as Chiralcel OD-H),
- column temperature: 40°,
- mobile phase: a mixture of 60 volumes of n-hexane, 

40 volumes of propan-2-ol and 0.1 volume of 
diethylamine,

- flow rate: 1 ml per minute,
- spectrophotometer set at 295 nm, 

' - inj ection volume: 5 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to the internal standard 
and luliconazole is not less than 10 and the relative standard 
deviation of the ratio of peak area of luliconazole to that of 
peak area of the internal standard, for replicate injections is 
not more than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Cl4H9Cl2N3S2 using ratio of the peak 
area of luliconazole to that of peak area of the internal standard.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Luliconazole Cream
Luliconazole Cream contains not less than 90.6 per cent and 
not more than 110.0 per cent of the stated amount of 
luliconazole, Ci4H9C12N3S2.

Usual strength. 1.0 per cent w/w.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 3.5 to 7.0, determined in 10 per cent w/v solution of 
cream.

Related substances. Determine by liquid chromatography 
(2.4.14). ■

NOTE — Protect the solutions from light.

A. For Luliconazole S-E form —

Test solution. Disperse a quantity of cream containing 10 mg 
of Luliconazole in 70 ml of acetonitrile, with the aid of 
ultrasound, for 10 minutes with intermittent shaking and dilute 
to 100.0 ml with acetonitrile, mix and filter.

Reference solution. A 0.001 per cent w/v solution, each of 
luliconazole IPRS and luliconazole S-Eform IPRS (f2E)- 
[(4S)-4-(2,4-dichlorophenyl)-l,3-dithiolan-2-ylidene](lH- 
imidazol-l-y I) ethanenitrile)) in acetonitrile.

Chromatographic system
: - a stainless steel column 25 cm x 4.6 mm, packed with 

OD-H (5 pm) (Such as Chiralcel OD-H),
- column temperature: 40°,
- mobile phase: a mixture of 20 volumes of 7.0 per cent 

w/v solution of sodium perchlorate monohydrate and 
80 volumes of methanol,

- flow rate: 0.6 ml per minute,
- spectrophotometer set at 295 nm,
- injection volume: 10 pl.

The relative retention time with reference to luliconazole for 
luliconazole S-E form is about 1.17.

Inject the reference solution. The test is not valid unless the 
resolution between luliconazole peak and luliconazole S-E form 
peak is not less than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to luliconazole S-E form is not more than 0.25 times 
the area of the corresponding peak in the chromatogram 
obtained with the reference solution (2.5 per cent).

B. For Luliconazole Zform and other related substances.

Test solution. Disperse a quantity of cream containing about 
10 mg of Luliconazole in 70 ml of acetonitrile, with the aid of 
ultrasound for 10 minutes with intermittent shaking and dilute 
to 100.0 ml with acetonitrile, filter.

Reference solution. A 0.001 per cent w/v solution each of 
luliconazole IPRS and luliconazole Z form IPRS ((2Z)~[4- 
(2,4-dichlorophenylfl ,3-dithiolan-2~ylidene] (IH-imidazol- 
1-yl)ethanenitrile))vn acetonitrile.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil ODS-2),

- column temperature: 40°,
- mobile phase: a mixture of 54 volumes of a buffer solution 

prepared by dissolving 2.4 gm of sodium I- 
undecanesulphonate in 1000 ml of water, 45 volumes of 
acetonitrile and 1 volume of glacial acetic acid, ';

- flow rate: 1ml per minute,
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- spectrophotometer set at 295 nm,
- injection volume: 10 pl.

The relative retention time with reference to luliconazole for 
luliconazole Z form is about 0.86.

Inject the reference solution. The test is not valid unless the 
resolution between luliconazole peak and luliconazole Z form 
peak is not less than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to luliconazole Z form is not more than 0.03 times the 
area of the corresponding peak in the chromatogram obtained 
with the reference solution (0.3 per cent) and sum of the areas 
of all other secondary peaks is not more than 0.03 times the 
area of the luliconazole peak in the chromatogram obtained 
with the reference solution (0.3 per cent).

Other tests. Comply with the tests stated under Creams. .

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light.

Internal standard solution. A 0.2 per cent w/v solution of 4- 
chlorobenzophenone in acetonitrile.

Test solution. Disperse a quantity of cream containing 10 mg 
of Luliconazole in 50 ml of acetonitrile, add 10.0 ml of the 
internal standard solution and dilute to 100.0 ml with 
acetonitrile.

Reference solution. A0.1 per cent w/v solution of luliconazole 
IPRS in acetonitrile. To 10.0 ml of the solution, add 10.0 ml of 
the internal standard solution and dilute to 100.0 ml with 
acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

OD-H (5 pm) (Such as Chiralcel OD-H 5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 20 volumes of 7.0 per cent 

w/v solution of sodium perchlorate monohydrate and 
80 volumes of methanol,

- flow rate: 0.6 ml per minute,
- spectrophotometer set at 295 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to the internal standard and 
luliconazole is not less than 9 and the relative standard 
deviation of the ratio of peak area of luliconazole to that of 
peak area of the internal standard, for replicate injections, is 
not more than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C^HgCy^Sz in the. cream using ratio 
of the peak area of luliconazole to that, of peak area of the 
internal standard.

Storage. Store at a temperature not exceeding 30°.

Luliconazole Lotion
Luliconazole Lotion contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
luliconazole, C^CljNsSa.

Usual strength. 1.0 per cent w/v.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Protect the solutions from light.

A. For Luliconazole S-E form —

Test solution. Disperse a quantity of lotion containing 10 mg 
of Luliconazole in 70 ml of acetonitrile, with the aid of 
ultrasound for 10 minutes with intermittent shaking and dilute 
to 100,0 ml with acetonitrile, mix and filter.

Reference solution. A 0.001 per cent w/v solution, each of 
luliconazole IPRS and luliconazole S-E form IPRS ((2E)~ 
[(4S)-4-(2,4-dichlorophenyl)-l, 3 -dithiolan-2-ylidene](1H- 
imidazol-l-yl)ethanenitrile)) in acetonitrile. '

Chromatographic system
- a stainless steel column 25 cm x 4.6.rom, packed with 

OD-H (5 pm) (Such as Chiralcel OD-H), r
- column temperature: 40°,
- mobile phase: a mixture of 20 volumes of 7.0 per cent 

w/v solution of sodium perchlorate monohydrate and 
80 volumes of methanol,

- flow rate: 0.6 ml per minute,
- - spectrophotometer set at 295 nm,
- injection volume: 10 pl.

The relative retention time with reference to luliconazole for 
luliconazole S-E form is about 1.17.

Inject the reference solution. The test is not valid unless the 
resolution between luliconazole peak and luliconazole S-E form 
peak is not less than 2.0:

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to luliconazole S-E form is not more than 0.4 times 
the area of the corresponding peak in the chromatogram 
obtained with the reference solution (4.0 per cent).
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B. For Luliconazole Zform and other related substances

Test solution. Disperse a quantity of lotion containing about 
10 mg of Luliconazole in 70 ml of acetonitrile, with the aid of 
ultrasound for 10 minutes with intermittent shaking and dilute 
to 100.0 ml with acetonitrile, mix and filter.

Reference solution. A 0.001 per cent w/v solution each of 
luliconazole IPRS and luliconazole Z form IPRS ((2Z)-[4- 
(2,4-dichlorophenyl)-l, 3-dithiolan-2-ylidene] (1 H-imidazol- 
I-yl)ethanenitrile)) in acetonitrile.

Chromatographic system
- a stainless steel column 15 cm * 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Inertsil ODS-2),

- column temperature: 40°,
- mobile phase: a mixture of 54 volumes of a buffer solution 

prepared by dissolving 2.4 gm of sodium 1-undecane 
sulphonate in 1000 ml of water, 45 volumes of 
acetonitrile and 1 volume of glacial acetic acid,

- flow rate: 1 mlperminute,
- spectrophotometer set at 295 nm,
- injection volume: 10 pl.

The relative retention time with reference to luliconazole for 
luliconazole Z form is about 0.86.

Inject the reference solution. The test is not valid unless the 
resolution between luliconazole peak and luliconazole Z form 
peak is not less than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak due to luliconazole Z form is not more than 0.05 times the 
area of the corresponding peak in the chromatogram obtained 
with the reference solution (0.5 per cent) and sum ofthe areas 
of all other secondary peaks is not more than 0.04 times the 
area of the luliconazole peak in the chromatogram obtained 
with the reference solution (0.4 per cent).

Other tests. Comply with the tests stated under Lotions.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light.

Internal standard solution. A 0.2 per cent w/v solution of 
4- chlorobenzophenone in acetonitrile.

Test solution. Disperse a quantity of lotion containing 10 mg 
of Luliconazole in 50 ml of acetonitrile, add 10.0 ml of the 
internal standard solution and dilute to 100.0 ml with 
acetonitrile.

Reference solution. A 0.1 per cent w/v solution of luliconazole 
IPRS in acetonitrile. To 10.0 ml of the solution, add 10.0 ml of 
the internal standard solution and dilute to 100.0 ml with 
acetonitrile. -

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

OD-H (5 pm) (Such as Chiralcel OD-H),
- column temperature: 40°,
- mobile phase: a mixture of 20 volumes of 7.0 per cent 

w/v solution of sodium perchlorate monohydrate and 
80 volumes of methanol,

- flow rate: 0.6 ml per minute,
- spectrophotometer set at 295 nm, .
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to the internal standard 
and luliconazole is not less than 9 arid the relative standard 
deviation of the ratio of peak area of luliconazole to that of 
peak area of the internal standard, replicate injections is not 
more than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Cj4H9Cl2N3S2 in the lotion using ratio 
of the peak area of luliconazole to that of peak area of the 
internal standard.

Storage. Store at a temperature not exceeding 30°.

Lumefantrine

C3oH32C13NO Mol. Wt 528.9

Lumefantrine is (±)-2,7-Dichloro-9-[(z)-p-chlorobenzylidine]- 
a[(dibutylamino)methyl]-fluorene-4-methanol.

Lumefantrine contains not less than 98.0 per cent and not 
more than 102.0 per cent of C3qH32C13NO.

Category. Antimalarial.

Description. Ayellow Crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lumefantrine 
IPRS or with the reference spectrum of lumefantrine.
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B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Appearance of solution. A 10 per cent w/v solution in 
dichloromethane is not more opalescent than opalescence 
standard OS 1 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modification.

Reference solution (d). Dissolve 5 mg of lumefantrine IPRS 
in 10 ml of dichloromethane and dilute to 100.0 ml with 
acetonitrile. Dilute 1.0 ml of the solution to 50.0 ml with 
acetonitrile.

i(z)-2-(Butylamino)-l-(2,7-dichloro-9-(4-chlorobenzylidene)-9H- 
fluoren-4-yl)ethanol.

Name Relative 
retention time

Correction 
factor

Desbutyl lumefantrine1 0.68 0.91
Lumefantrine 1.0 — .■

Inject reference solution (d) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
desbutyl lumefantrine peak is not more than the 0.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (d) (0.05 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (d) 
(0.1 per cent) and the sum of areas of all the secondary peaks 
is not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (d) (0.3 per 
cent). Ignore any peak other than, desbutyl lumefantrine peak 
with an area less than 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (d) 
(0.05 percent).

Heavy metals (2.3.13). 1.0 g complies with limit test for 
heavymetals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 100 mg of the substance under 
examination in 10 ml of dichloromethane and dilute to 
100.0 ml with acetonitrile.

Reference solution (a). Dissolve 100 mg of lumefantrine IPRS 
in 10 ml of dichloromethane and dilute to 100.0 ml with 
acetonitrile.

Reference solution (b). Dissolve 5 mg of lumefantrine related 
compound A IPRS in 10 ml of dichloromethane and dilute to

10 0.0 ml with acetonitrile. Dilute 2.0 ml of the solution to 
10.0 ml with acetonitrile.

Reference solution (c). Dissolve 10 mg of lumefantrine IPRS 
in 1 ml of dichloromethane, add 1.0 ml of reference solution 
(b) and dilute to 10.0 ml with acetonitrile.

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm, packed with 

octadecylsilanebonded to porous silica (1.8 pm),
- column temperature: 5 0°,
- mobile phase: A. a mixture of 3 0 volumes of acetonitrile 

and 70 volumes of a buffer solution prepared by 
dissolving 5.65 g of sodium 1-hexanesulphonate and 
2.75 g of monobasic sodium phosphate in 900 ml of 
water, adjusted to pH 2.3 with phosphoric acid and 
dilute to 1000 ml with water,

B. a mixture of 54 volumes of acetonitrile 
and 46 volumes of 2-propanol,

- a gradient programme using the conditions given below, 
- flow rate: 2.5 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 2.5 pl.

](R.St Z)-2-(Dibutylamino)-2-(2,7-dichloro-9-(4-chlorobenzyIidene)- 
9H-fluoren-4-yi) ethanol).

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 65 35
1.2 65 35
6.0 50 ' 50
6.4 30- 70
10 25 75
15 10 90

15.1 65 35
20 65 35

Name . Relative 
retention time

Lumefantrine related compound A1 0.9
Lumefantrine 1.0

Inject reference solution (a) and (c). The test is not valid unless 
the resolution between the peaks due to lumefantrine and 
lumefantrine related compound A is not less than 1.3 in the 
chromatogram obtained with reference solution (c), the tailing 
factor is not more than 2.0 and the relative standard deviation 
for replicate injections is not more than 1.0 per cent in the 
chromatogram obtained with reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of C30H32CI3NO.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.
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Lynoestrenol
Lynestrenol

C2oH280 Mol. Wt. 284.4

Specific optical rotation (24.22). -11.0° to - 9.5°, determined 
in a 3.6 w/v solution in ethanol (95per cent).

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of n-heptane and 
20 volumes of acetone.

Test solution (a). Dissolve 0.5 g of the substance under 
examination in 100.0 ml oichloroform.

Test solution (b). Dissolve 0.25 g of the substance under 
examination in 100.0 ml of chloroform.

Lynoestrenol is 19-nor-17cc-pregn-4-en-20-yn-l 7[3-ol.

Lynoestrenol contains not less than 98.0 per cent and not 
more than 102.0 per cent of C20H28O, calculated on the dried 
basis.

Category. Progestogen.

Description. A white or almost white, crystalline powder.

Identification
Test A may be omitted if tests B and C are carried out. Tests B 
and C may omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with lynoestrenol 
IPRS or with the reference spectrum of lynoestrenol.

B. In the test of Related substances, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (b).

C. Melting range. 161° to 165° (2.4.21).

Tests
Appearance of solution. A 2.0 per cent w/v solution in ethanol 
(95per cent) is clear (2.4.1) and colourless (2.4.1).

Reference solution (a). A 0.0025 per cent w/v solution of the 
substance under examination in chloroform.

Reference solution (b). A 0.25 per cent w/v solution of 
lynoestrenol IPRS in chloroform.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and spray with 0.25 M ethanolic sulphuric 
acid, heat at 105° for 10 minutes and examine under ultraviolet 
light at 365 nm. Any secondary spot in the chromatogram 
obtained with test solution (a) is not more intense than the 
spot in the chromatogram obtained with reference 
solution (a).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 0.5g by drying in an oven at 105°.

Assay. Weigh 0.15 g, dissolve in 40 ml of tetrahydrofuran, 
add 5 ml of a 10 per cent w/v solution of silver nitrate. T itrate 
with 0.1 M sodium hydroxide, deter-mining the end-point 
potentiometrically (24.25). Carry out a blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.02844 g of 
C20H28O.

Storage. Store protected from light and moisture.
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Magaldrate
AlsMg10(OH)31(SO4)2;xH2O Mol. Wt. 1097.4 (anhydrous)

Magaldrate is a chemical combination of aluminium and 
magnesium hydroxides and sulphates corresponding 
approximately to the formula MjMg^OH^SO^xI^O.

Magaldrate contains not less than 90.0 per cent and not more 
than 105.0 percent ofAl5Mg10(OH)3i(SO4)2, calculated on the 
dried basis.

Category. Antacid.

Description. A white or almost white, crystalline powder.

Identification

A. Dissolve 0.8 g in 20 ml of 3 Mhydrochloric acid, dilute 
with water to 50 ml, add 3 drops of methyl red solution and 
heat to boiling. Add dilute ammonia solution until the colour 
changes to just yellow, continue boiling for 2 minutes and 
filter; the filtrate gives the reactions of magnesium salts (2.3.1).

B. Wash the precipitate obtained in test A with 50 ml of a hot 
2 per cent w/v solution of ammonium chloride, then dissolve 
the precipitate in 15 ml of 3 Mhydrochloric acid', the solution 
gives the reactions of aluminium salts (2.3.1).

Tests

Arsenic (2.3.10). To 1.0 g add 15 ml of hydrochloric acid, 
0.1 ml oi stannous chloride solution AsT and 5 ml ofpotassium 
iodide solution and allow to stand for 15 minutes. The resulting 
solution complies with the limit test for arsenic (10 ppm).

Heavy metals (2.3.13). Dissolve 0.33 g in 10 ml of 3 Mhydro­
chloric acid, filtering to get a clear solution and diluting to 
25 ml with water. The solution complies with the limit test for 
heavy metals, Method A (60 ppm).

Soluble chloride. Boil 1.0 g, weighed, with 50.0 ml of water for 
5 minutes, cool, add water to the original volume, mix and 
filter. To 25.0 ml of the filtrate add 0.1 ml ofpotassium chromate 
solution and titrate with 0.1 M silver nitrate until a persistent 
pink colour is obtained; Not more than 5.0 ml of 
0.1 Msilver nitrate is required (3.5 per cent).

Soluble sulphate. Dilute 2.5 ml of the filtrate obtained in the 
test for Soluble chloride to 40 ml with water in a Nessler 
cylinder, add 1 ml of 3 M hydrochloric acid and 3 ml of barium 
chloride solution, dilute to 50.0 ml, mix and allow to stand for 
10 minutes; any turbidity produced is not greater than that 
produced by treating 1.0 ml of 0.01 M sulphuric acid in the 
same manner (1.9 per cent).

Sodium. Transfer 2.0 g, weighed, to a 100-ml volumetric flask, 
place in an ice-bath, add 5 ml of nitric acid and swirl to 
dissolve. Allow to warm to room temperature, dilute with water 

to volume and mix. Filter, if necessary, to obtain a clear solution. 
Dilute 10.0ml ofthe filtrate with w^zerto 100.0 ml. The emission 
intensity of the solution, determined by flame photometry 
(2.4.4), at about 589 nm and corrected for background 
transmission at about 580 nm, is not greater than that produced 
by treating similarly a standard solution containing 2.2 pg of 
Sodium per ml.

Aluminium hydroxide. 32.1 to 45.9 per cent of A1(OH)3, 
calculated on the dried basis and determined by the following 
method. Dissolve about 100 mg, weighed, in 3 ml of dilute 
hydrochloric acid and dilute to 30.0 ml with water. Add with 
stirring 25.0 ml of 0.05 Mdisodium edetate, mix and allow to 
stand for 5 minutes. Add 20 ml of acetic acid-ammonium 
acetate buffer, 60 ml ethanol (95 per cent) and 2 ml of dithizone 
solution and titrate with 0.05 M zinc sulphate to a bright 
rose-pink colour. Repeat the procedure without the substance 
under examination. The difference between the titrations 
represents the amount of disodium edetate required.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0039 g of 
A1(OH)3.

Magnesium hydroxide. 49.2 to 66.6 per cent of Mg(OH)2, 
calculated on the dried basis and determined by the following 
method. Dissolve about 100 mg, weighed, in 3 ml of dilute 
hydrochloric acid and dilute with water to about 
200 ml. Add with stirring 1 g of ammonium chloride, 20 ml of 
triethanolamine, 10 ml of ammonia-ammonium chloride buffer 
and 0.1 ml of eriochrome black T solution and titrate with 
0.05 Mdisodium edetate to a blue colour. Repeat the procedure 
without the substance under examination. The difference 
between the titrations represents the amount of disodium 
edetate required.

I ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 
Mg(OH)3.

Sulphates. 16.0 to 21.0 per cent, calculated on the dried basis 
and determined by the following method. Weigh 0.875 g, 
transfer to a 25-ml volumetric flask, dissolve in 10 ml of water 
and 5 ml of glacial acetic acid, dilute to volume with water 
and mix. Transfer 5.0 ml of the solution to a glass 
chromatographic column, 1 cm in internal diameter, prepared 
by filling with 15 ml of a strongly acidic styrene-divinylbenzene 
cation exchange resin (50 to 100 mesh) (such as Dowex 50W- 
X8 or Amberlite 120) and washing the resin with 30 ml of 
water. Elute the column with 15 ml of water and collect the 
eluate in a 125-ml conical flask. To the eluate add 5 ml of a 
5.38 per cent w/v solution of magnesium acetate and 32 ml of 
methanol. Titrate with 0.05 Mbarium chloride using a 0.2 per 
cent w/v solution of sodium alizarin sulphonate as the 
indicator and adding about 5 ml of the titrant in the beginning 
and continuing the titration slowly thereafter until the yellow 
colour disappears and a pink tinge is visible.
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1 ml of 0.05 M barium chloride is equivalentto 0.004803 g of 
Sulphates.

Microbial contamination (2.2.9). 1.0 gis free Escherichia
coli.

Loss on drying (2.4.19). 10.0 to 20.0 per cent, determined on 
0.5 g by drying in an oven at 200° for 4 hours.

Assay. Weigh 3.0 g and transfer to a 250-ml conical flask. Add 
100.0 ml of 1 Mhydrochloric acid and stir well until a clear 
solution is obtained. Titrate the excess acid with 1 Msodium 
hydroxide to a pH of 3.0, determined potentiometrically 
(2.4.25). Repeat the procedure without the substance under 
examination. The difference between the titrations represents 
the amount of hydrochloric acid required.

1 ml of 1 M hydrochloric acid is equivalent to 0.0354 g 
of Al5Mgi0 (OH)3 ;(Stiff.

Storage. Store protected from moisture.

Magaldrate Oral Suspension
Magaldrate Suspension

Magaldrate Oral Suspension contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
anhydrous magaldrate, AlsMg^CfrffitSOff.

Usual strength. The equivalent of 800 mg of anhydrous 
magaldrate per 5 ml.

Identification

A. Dissolve an amount of the suspension containing about 
0.8 g of anhydrous magaldrate in 20 ml of 3 Mhydrochloric 
acid, dilute with water to 50 ml, add 3 drops of methyl red 
solution and heat to boiling. Add dilute ammonia solution 
until the colour changes to just yellow, continue boiling for 
2 minutes and filter; the filtrate gives the reactions of 
magnesium salts (2.3.1).

B. Wash the precipitate obtained in test A with 50 ml of a hot 
2 per cent w/v solution of ammonium chloride, then dissolve 
the precipitate in 15 ml of 3 Mhydrochloric acid-, the solution 
gives the reactions of aluminium salts (2.3.1).

Tests

Aluminium hydroxide. 32. T to 45.9 per cent of the stated 
content of anhydrous magaldrate, determined by the following 
method. To a quantity containing about Lb g: of magaldrate 
add 30 ml of dilute hydrochloric acid, shake to dissolve, 
dilute to 100.0 ml with water and mix (solution A): To 10.0 ml'of 

the solution add 20 ml of water and Add with stirring 25.0 ml 
of 0.05 M disodium edetate, mix and allow to stand for 5 
minutes. Add 20 ml of acetic acid-ammonium acetate buffer, 
60 ml ethanol (95 per cent) and 2 ml of dithizone solution and 
titrate with 0.05 M zinc sulphate to a bright rose-pink colour. 
Repeat the procedure without the substance under 
examination. The difference between the titrations represents 
the amount of disodium edetate required.

1 ml of 0.05 M disodium edetate is equivalent to 0.0039 g of 
A1(OH)3.

Magnesium hydroxide. 49.2 to 66.6 per cent of the stated 
content of anhydrous magaldrate, determined by the following 
method. Take 10.0 ml of solution A and dilute with water to 
about 200 ml. Add with stirring 1 g of ammonium chloride, 
20 ml of triethanolamine, 10 ml of ammonia-ammonium 
chloride buffer and 0.1 ml oieriochrome black Tsolution and 
titrate with 0.05 Mdisodium edetate to a blue colour. Repeat 
the procedure without the substance under examination. The 
difference between the titrations represents the amount of 
disodium edetate required.,

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 
Mg(OH)2.

Neutralising capacity. To a weighed quantity of the well- 
shaken suspension containing 0.8 g of anhydrous magaldrate 
in a 250-ml beaker add water to make a total volume of about 
70 ml, heat to 37° and stir continuously, maintaining the 
temperature at 37°. Add 30.0 ml of 1 M hydrochloric acid 
previously heated to 37° and maintain at 37° for 15 minutes, 
stirring continuously. Titrate the excess acid with 1 Msodium 
hydroxide to a pH of 3.5. Not more than 12 ml of 7 Msodium 
hydroxide is required.

Microbial contamination (2.2.9). Total microbial count is not 
more than 102 CFU per ml. 1 ml is free from Escherichia coli.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. To, a measured volume containing about 3.0 g of 
anhydrous magaldrate in a beaker add 100.0 ml of 
/ Mhydrochloric acid and stir well until a solution is obtained. 
Titrate the excess acid with 1Msodium hydroxide to a pH of 
3.0, determined potentiometrically (2.4.25). Repeat the 
procedure without the substance under examination. The 
difference between the titrations represents the amount of 
hydrochloric acid required.

1 -ml of 1 M hydrochloric acid is equivalent to 0.0354 g of 
AI5Mgl0(OH)3l(SOff. '■ •

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of mg of 
anhydrous magaldrate per 5 ml.
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Magaldrate Tablets
Magaldrate Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
anhydrous magaldrate, AI5A4g: 0(OI I)3, (SO4)2.

Usual strength. The equivalent of 800 mg of anhydrous 
magaldrate.

Identification

To a quantity ofthe powdered tablets containing about 2 g of 
anhydrous magaldrate, add about 60 ml of water, shake for 
3 minutes, centrifuge and discard the supernatant solution. 
Repeat the washing with three more quantities, each of 60 ml, 
of water. Transfer the residue to a beaker and heat on a water- 
bath to dryness.

A. Dissolve 0.8 g ofthe residue in 20 ml of 3 Mhydrochloric 
acid, dilute with water to 50 ml, add. 3 drops of methyl red 
solution and heat to. boiling. Add dilute ammonia solution 
until the colour changes to just yellow, continue boiling for 
2 minutes and filter; the filtrate gives the reactions of 
magnesium salts (2.3.1).

B. Wash the precipitate obtained in test A with 50 ml of a hot 
2 per cent w/v solution of ammonium chloride, then dissolve 
the precipitate in 15 ml of 3 Mhydrochloric acid; the solution 
gives the reactions of aluminium salts (2.3.1).

Tests

Aluminium hydroxide. 32.1 to 45.9 per cent of the stated 
content of anhydrous magaldrate, determined by the following 
method. Weigh and finely powder 20 tablets. To a weighed 
quantity of the powder containing about 1.0 g of anhydrous 
magaldrate add 30 ml of dilute hydrochloric acid, shake well 
to dissolve, dilute to 100,0 ml with water and mix (solution A). 
To 10.0 ml of the solution add 20 ml of water and add with 
stirring 25.0 ml of 0.05 M disodium edetate, mix and allow to 
stand for 5 minutes. Add 20 ml of acetic acid-ammonium 
acetate buffer, 60 ml ethanol (95 per cent) and 2 ml of dithizone 
solution and titrate with 0.05 M zinc sulphate to a bright 
rose-pink colour. Repeat the procedure without the substance 
under examination. The difference between the titrations 
represents the amount of disodium edetate required.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0039 g of 
A1(OH)3.

Magnesium hydroxide. 49.2 to 66.6 per cent of the stated 
content of anhydrous magaldrate, determined by the following 
method. Take 10.0 ml of solution A and dilute with water to 
about 200 ml; Add with stirring 1 g of ammonium chloride, 
20 ml of triethanolamine, 10 ml of ammonia-ammonium 
chloride buffer and 0.1 ml of eriochrome black Tsolution and 
titrate with 0.05 M disodium edetate to a blue colour. Repeat 

the procedure without the substance under examination. The 
difference between the titrations represents the amount of 
disodium edetate required.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 
Mg(OH)2.

Neutralising capacity. To a weighed quantity ofthe powdered 
tablets containing 0.8 g of anhydrous magaldrate in a 250-ml 
beaker add about 75 ml of water heat to 37° and stir 
continuously, maintaining the temperature at 37°. Add 30.0 ml 
of 1 M hydrochloric acid previously heated to 37° and 
maintain at 37° for 15 minutes, stirring continuously. Titrate 
the excess acid with 1 Msodium hydroxide to a pH of 3.5 
determined potentiometrically (2.4.25). Not more than 12 ml of 
1 M sodium hydroxide is required.

Disintegration (2.5.1). 2 minutes for tablets labelled to be 
swallowed.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and finely powder 20 tablets. Disperse a quantity 
of the powder containing about 3.0 g of anhydrous magaldrate 
in a 200-ml volumetric flask add 100.0 ml of 1 Mhydrochloric 
acid, shake well for 30 minutes. Dilute to volume and filter. 
Transfer 100.0 ml to a conical flask. Titrate the excess acid 
with 1 M. sodium hydroxide to a pH of 3.0, determined 
potentiometrically (2.4.25). Repeat the procedure without the 
substance under examination. The difference between the 
titrations represents the amount of hydrochloric acid required.

1 ml of 7 Mhydrochloric acid is equivalent to 0.03540 g of 
Al5Mgl0(OH)31(SO4)2.

Storage. Store protected from moisture.

Labelling. The label states (1) the strength in terms of the 
equivalent amount of anhydrous magaldrate; (2) whether the 
tablets are to be swallowed or chewed.

Magaldrate and Simethicone 
Chewable Tablets
Magaldrate and Simethicone Chewable Tablets contain not 
less than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of anhydrous magaldrate [Al5Mg10 
(OH)31(SO4)2] an(l polydimethylsiloxane[-(CH3)2SiO-]n not less 
than 85.0 per cent and not more than 115.0 per cent of the 
stated amount of simethicone.

Usual strength. Magaldrate 400 mg and Simethicone 60 mg.

Identification

Transfer a quantity of powdered tablets containing 2 g of 
magaldrate in to a 100 ml centrifuge tube. Add about 60 ml of 
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water, cap, and shake for 3 minutes. Centrifuge the suspension, 
and discard the supernatant liquid. Repeat the washing with 
three more 60-ml portions of water Transfer the residue to a 
250-ml beaker, and heat on a water-bath to dryness. The residue 
complies with the following tests.

A. Dissolve about 0.6 g of magaldrate in 20 ml of 
3 M hydrochloric acid, dilute with water to 50.0 ml, add 3 
drops of methyl red solution and heat to boiling. Add dilute 
ammonia solution until the colour changes to yellow, continue 
boiling for 2 minutes and filter; the filtrate gives the reactions 
of magnesium salts (2.3.1).

B. Wash the precipitate obtained in test Awith 50.0 ml of hot 
0.002 per cent w/v solution of ammonium chloride, then 
dissolve the precipitate in 15 ml of 3 Mhydrochloric acid', the 
solution gives the reactions of aluminium salts (2.3.1).

C. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
polydimethylsiloxane IPRS or with the reference spectrum of 
polydimethylsiloxane by using the test solution as described 
under Assay.

Tests
Neutralising capacity. To a weighed quantity of the powdered 
tablets containing 0.8 g of anhydrous magaldrate in a 250-ml 
beaker add about 75 ml of water heat to 37° and stir 
continuously, maintaining the temperature at 37°. Add 30.0 ml 
of 1 M hydrochloric acid previously heated to 37° and 
maintain at 37° for 15 minutes, stirring continuously. Titrate 
the excess acid with 1 Msodium hydroxide to a pH of 3.5 
determined potentiometrically (2.4.25). Not more than 12 ml of 
1 Msodium hydroxide is required.

Magnesium hydroxide. 49.2 to 66.6 per cent of Mg(OH)2, of 
the stated content of anhydrous magaldrate, determined by 
the following method.

Weigh and powder 20 tablets. Disperse accurately weighed 
about 1.0 g of powder in 30 ml of 0.01 M hydrochloric acid 
and dilute to 100.0 ml with water (solution A). Transfer 10.0 ml 
of solution A to 400-ml beaker, and dilute to about 200 with 
water. Add with stirring 1 g of ammonium chloride, 20 ml of 
triethanolamine, 10 ml oiammonia-ammonium chloride buffer 
and 0.1 ml of eriochrome black T solution and titrate with 
0.05 Mdisodium edetate to a blue colour. Repeat the procedure 
without the substance under examination. The difference 
between the titrations represents the amount of disodium 
edetate required.

1 ml of 0.05 M disodium edetate is equivalent to 0.002916 g of 
Mg(OH)2.

Aluminium hydroxide. 32.1 to 45.9 per cent ofAI(OH)3, of the 
stated content of anhydrous magaldrate, determined by the 
following inethod.

To 10.0 ml of the solution prepared for the test of magnesium 
hydroxide, this solution add 20 ml of water and add with stirring 
25.0 ml of 0.05 Mdisodiumedetate, mix and allow to stand for 
5 minutes. Add 20 ml of acetic acid-ammonium acetate buffer, 
60 ml ethanol (95 per cent) arid 2 ml of dithizone solution and 
titrate with 0.05 Mzinc sulphate to a bright rose-pink colour. 
Repeat the procedure without the substance under 
examination. The difference between the titrations represents 
the amount of disodium edetate required.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0039 g of 
A1(OH)3.

Other tests. Comply with the tests stated under Tablets.

Assay.

Magaldrate — Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 6.0 g of Magaldrate with 
100 ml of 2 M hydrochloric acid, sonicate for 30 minutes and 
dilute 200.0 ml with water, filter it. Transfer 100.0 ml of the 
filtrate to a beaker. Titrate with 1 Msodium hydroxide to pH 
of 3.0, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration.

1 ml of 1 M hydrochloric acid is equivalent to 0.0354 g of 
Al5Mg10(OH)31(SO4)2.

Poly dimethylsiloxane —

Test Solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 20 mg of Simethicone, to a 
60-ml separator. Add 10.0 ml of hexanes and 25 ml of 6 M 
hydrochloric acid, cap the separator, and shake by mechanical 
means for not less than 2 hours. Allow to stand for about 10 
minutes, and drain off as much of the lower, aqueous layer as 
possible without removing any of the unseparated interphase. 
Add 25 ml of 4 M sodium hydroxide to the separator, cap it, 
and shake by mechanical means for 1 hour. Transfer the mixture 
from the separator to a 50-ml centrifuge tube, cap, and 
centrifuge to obtain clear layer. Transfer not less than 5 ml of 
the clear upper hexanes layer to a test tube containing about 
0.5 g of anhydrous sodium sulphate. Cap the tube, shake 
vigorously, and allow to stand to obtain a clear supernatant 
liquid.

Reference solution (a). A solution containing 0.16 per cent 
w/v of polydimethylsiloxane IPRS prepare same as that of 
test solution.

Reference solution (b). A solution containing 0.2 per cent 
w/v of polydimethylsiloxane IPRS prepare same as that of 
test solution.

Reference solution (c). A solution containing 0.24 per cent 
w/v of polydimethylsiloxane IPRS prepare same as that of 
test solution.
NOTE — Between each measurement, rinse the cell with 
heptane, empty, and dry it.
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Measure the absorbance by using 0.5 mm cell at the 
wavelength of maximum absorbance at about 1260 cm-1 with 
an IR spectrophotometer, using hexane as the blank. Prepare 
a standard curve by plotting the absorbance for the standard 
preparation and draw the straight line best fitting the three 
plotted points. From this standard curve, determine 
concentration in mg per ml of sodium polydimethylsiloxane.

Calculate the quantity in mg of [-(CH3)2SiO-]n in the tablets by 
multiplying concentration by 10.

Storage. Store in tightly-closed containers.

Labelling. The Chewable Tablets to indicate that they are to 
be chewed before being swallowed. The strength in terms of 
equivalent amount of anhydrous magaldrate.

Magaldrate and Simethicone Oral 
Suspension
Magaldrate and Simethicone Oral Suspension is a mixture of 
Magaldrate and Simethicone. It may contain suitable aqueous 
flavoured vehicle.

Magaldrate and Simethicone Oral Suspensions contain not 
less than 90.0, per cent and not more than 110.0 per cent of the 
stated amount of anhydrous magaldrate [AlsMg10(OH)3! 
(SO4)2] andpolydimethylsiloxane[-(CH3)2SiO-]tl is not less than 
85.0 per cent and not more than 115.0 per cent of the stated 
amount of Simethicone.

Usual strength. Magaldrate 400 mg and Simethicone 60 mg 
per 5 ml.

Identification
A. Dissolve an amount of Oral Suspension, containing 0.8 g 
of Magaldrate in 20 ml of 3 M hydrochloric acid, dilute with 
water to about 50.0 ml, add 3 drops of methyl red solution, 
heat to boiling. Add 6 Mammonium hydroxide until the colour 
changes'to just yellow, continue boiling for 2 minutes and 
filter; the filtrate gives the reactions of magnesium salts (2.3.1).

B. Wash the precipitate obtained in test A with 0.002 per cent 
w/v solution of hot ammonium chloride and dissolve the 
precipitate in hydrochloric acid. Divide the resulting solution 
into two equal portions. The dropwise addition of 6 M 
ammonium hydroxide to one portion (Solution 1) yields a 
gelatinous white precipitate, which does not dissolve in an 
excess of 6 M ammonium hydroxide. The dropwise addition 
of 1 M sodium hydroxide to the second portion (solution 2) 
yields a gelatinous white precipitate, which dissolves in an 
excess of 1 M sodium hydroxide, leaving some turbidity.

C. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
poly dimethylsiloxane IPRS or with the reference spectrum of 

polydimethylsiloxane by using the test solution as described 
in Assay.

Tests

Neutralising capacity. To a weighed quantity of the well- 
shaken suspension containing 0.8 g of anhydrous magaldrate 
in a 250-ml beaker add water to make a total volume of about 
70 ml, heat to 37° and stir continuously, maintaining the 
temperature at 37°. Add 30.0 ml of 1 M hydrochloric acid 
previously heated to 37° and maintain at 37° for 15 minutes, 
stirring continuously. Titrate the excess acid with 1Msodium 
hydroxide to a pH of 3.5. Not more than 12 ml of I M sodium 
hydroxide is required.

Magnesium hydroxide. 49.2 to 66.6 per cent of Mg(OH)2, of 
the stated amount of anhydrous magaldrate determined by 
the following method.

To a measured volume containing about 1.0 g of the 
Magaldrate, in 30 ml of dilute hydrochloric acid (1 in 10) and 
dilute with water to about 100 ml (solution A). Transfer 10.0 ml 
of solution Ato 400-ml beaker, and dilute to about 200 with 
water. Add with stirring 1 g of ammonium chloride, 20. ml of 
triethanolamine, 10 ml oiammonia-ammonium chloride buffer 
and 6.1 ml of eriochrome black T solution and titrate with 
0.05 Mdisodium edetate to a blue colour. Repeat the procedure 
without the substance under examination. The difference 
between the titrations represents the amount of disodium 
edetate required.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 
Mg(OH)2.

Aluminium hydroxide. 32.1 to 45.9 per cent of A1(OH)3 per g 
of the stated amount of anhydrous magaldrate, determined 
by the following method.

Take 10.0 ml of solution Aand 20 ml of water to a250 ml beaker 
and add with stirring 25.0 ml of 0.05 M disodium edetate, mix 
and allow to stand for 5 minutes. Add 20 ml of acetic acid- 
ammonium acetate buffer, 60 ml ethanol (95 per cent) and 
2 ml of dithizone solution and titrate with 0.05 Mzinc sulphate 
to a bright rose-pink colour. Repeat the procedure without the 
substance under examination. The difference between the 
titrations represents the amount of disodium edetate required.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.0039 g of 
A1(OH)3.

Microbial contamination (2.2.9). The total aerobic viable count 
is not more than 100 CFU per ml. It meets the requirements of 
the tests for the absence of Escherichia coli.

Other tests. Comply with the tests stated under Oral liquids.

Assay

Magaldrate — To a measured volume containing about 3.0 g 
of Magaldrate in a beaker add 100.0 ml of 1 M hydrochloric
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acid and stir well until a solution is obtained. Titrate the excess 
acid with 1 Msodium hydroxide to a pH of 3.0, determined 
potentiometrically (2.4.25). Repeat the procedure without the 
substance under examination. The difference between the 
titrations represents the amount of hydrochloric acid required.

1 ml of 1 M hydrochloric acid is equivalent to 0.0354 g of 
A]5Mg10(OH)31(SO4)2.

Poly dimethylsiloxane —

Test Solution. Transfer an accurately measured quantity of 
Oral Suspension containing about 250 mg of Simethicone, to 
a 200-ml centrifuge tube. Add an equal volume cA hydrochloric 
acid, swirl to dissolve the Oral Suspension, add 25.0 ml of 
hexane, and immediately close the bottle securely with a cap 
having an inert liner. Shake the bottle for 30 minutes, and 
centrifuge the mixture until a clear supernatant layer is obtained.

Reference solution (a). A solution containing 1.0 per cent 
w/v of polydimethylsiloxane IPRS in the hexane.

Measure the absorbance by using 0.1 mm cell at the 
wavelength of maximum absorbance at about 7.9 pm and at 
the wavelengths of minimum absorbance at about 7.5 pm and 
8.3 pm, with a suitable IR spectrophotometer, using hexane as 
the blank. Draw a linear baseline between the two minima, and 
determine the absorbance for the reference preparation and 
the test preparation with respect to the baseline, making any 
necessary correction for the blank. Calculate the quantity, in 
mg, of [-(CH3 )2SiO-]n in the portion of Oral Suspension taken 
by the formula: • .

• 25’G x — 
AS •

in which C is the concentration, in mg per ml of reference and 
AU and AS are the absorbance of the test preparation and the 
reference preparation, respectively.

Storage. Store in tightly-closed containers.

Labelling. The strength in terms of equivalent amount of 
anhydrous magaldrate.

Magnesium Hydroxide
Mg(OH)2 Moi. Wt. 58.3

Magnesium Hydroxide contains not less than 95.0 per cent 
and not more than 100.5 per cent of Mg (OH)2, calculated on 
the dried basis.

Category. Antacid; osmotic laxative.

Description, Abulky white powder,
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Identification

Dissolve about 15 mg in 2 ml of 2 M nitric acid and neutralise 
with 2 M sodium hydroxide. The resulting solution gives 
reaction (A) of magnesium salts (2.3.1).

Tests

Appearance of solution. Dissolve 5.0 g in a mixture 50 ml of 
5 M acetic acid and 50 ml oidistilled.water, not more than a 
slight effervescence is produced. Boil for 2 minutes, cool and 
dilute to 100.0 ml with 2 M acetic acid. Filter, if necessary, 
through a previously ignited and weighed porcelain or silica 
crucible of a suitable porosity to give a clear filtrate (solution 
A). Reserve any residue (residue R) for the test for Substances 
insoluble in acetic acid. Solution A is not more intensely 
coloured than reference solution BS3 (2.4.1).

Arsenic (2.3.10). Dissolve 2.5 g in 18 ml of brominated 
hydrochloric acid and 42 ml of water and remove the excess 
of bromine with a few drops of stannous chloride solution 
AsT. The resulting solution complies with the limit test for 
arsenic (4 ppm).

Heavy metals (2.3.13). To 20 ml of solution A add 15 ml of 
7 M hydrochloric acid and shake with 25 ml of 4-methyl- 
pentan-2-one for 2 minutes; Separate the layers, evaporate 
the aqueous layer to dryness, dissolve the residue in 1 ml of 
5 Macetic acid and dilute to 20.0 ml with water. 12 ml of the 
resulting solution complies with the limit test for heavy metals, 
Method D (40 ppm), using 10 ml of lead standard solution 
(2ppm Pb).

Iron (2.3.14). Dissolve 0.2 g in 7 ml of 2 Mhydrochloric acid 
and dilute to 20.0 ml with water. 5 ml of the resulting solution 
complies with the limit test for iron (0.08 per cent).

Chlorides (2.3.12). 5.0 ml of solution A diluted to 15 ml with 
distilled water complies with'the limit test for chlorides 
(0.1 percent).

Sulphates (2.3.17). 0.6 ml of solution A diluted to 15 ml with 
distilled water complies with the limit test, for sulphates 
(0.5 per cent).

Calcium. Not more than 1.5 per cent.

Determine by atomic absorption spectrophotometry (2.4.2), 
measuring at 422.7 nm using nitrous oxide-acetylene flame 
and calcium hollow-cathode lamp. .

Lanthanum solution. Dissolve 58.65 g of lanthanum oxide in 
400 ml water and add gradually250 ml hydrochloricacid, stir 
and dilute to 1000.0 ml with water.

Blank solution. -Dilute.4.0 ml of lanthanum solution and 10.0 
ml of dilute hydrochloric acid ip 200.0 ml with water.

Test solution.. Dissolve 0.25 g of substance under examination, 
previously dried, in 30 ml of dilute Hydrochloric acid, stir
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and heat if necessary. Transfer the solution in a 200-ml 
volumetric flask containing 4 ml of lanthanum solution, dilute 
to volume with water and mix.

Reference solutions. Dissolve 0.2497 g calcium carbonate, 
previously dried at 300° for 3 hours and cooled in a desiccator 
for 2 hours, in a minimum amount of hydrochloric acid and 
dilute to 100.0 ml with water. Dilute 1.0 ml, 5.0 ml, 10.0 ml and 
15.0 ml of the solution to separate 1000-ml volumetric-flasks, 
each containing 20.0 ml of lanthanum solution and 40.0 ml of 
dilute hydrochloric acid, dilute with water to volume.

Soluble substances. Mix 2.0 g with 100 ml of water, boil for 
5 minutes, filter whilst hot through a sintered-glass filter 
(porosity No. 3), allow to cool and dilute to 100.0 ml with 
water. Evaporate 50.0 ml of the filtrate to dryness and dry the 
residue at 105°; the residue weighs not more than 10 mg 
(l.Opercent).

Substances insoluble in acetic acid. Residue R when washed, 
dried and ignited, at 600°, weighs not more than 5.0 mg 
(0.1 percent).

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Dissolve 75 mg, previously dried, in 2 ml of 3 M 
hydrochloric acid, and swirl to dissolve. Add 100 ml of water, 
adjust the solution to pH 7 with 1 M sodium hydroxide (using 
pH indicator  paper), add 5 ml of ammonia ammonium chloride 
buffer and titrate with 6.05 M disodium edetate to a blue 
endpoint, using about 0.15 ml of eriochrome black Tsolution 
as indicator. Carry out a blank titration.

1 ml of 0.05 Mdisodium edetate is equivalent to 0.002916 g of 
Mg(OH)2.

Storage. Store protected from moisture.

Magnesium Hydroxide Oral
Suspension
Magnesium Hydroxide Mixture; Milk of Magnesia; 
Cream of Magnesia

Magnesium Hydroxide Oral Suspension is an aqueous 
suspension of hydrated magnesium oxide. It may be prepared 
from a suitable grade of Light Magnesium Oxide.

Magnesium Hydroxide Oral Suspension contains not less than 
7.0 per cent and not more than 8.5 per cent w/w of hydrated 
magnesium oxide, calculated as Mg(OH)2.

Description. A white, uniform suspension, which does not 
separate readily on standing.

Identification

A solution of 1 ml of oral suspension in 2 ml of dilute 
hydrochloric acid gives the reactions of magnesium salts 
(2.3.1).

Tests

Soluble alkalis. Filter about 25 ml and discard the first 10 ml of 
the filtrate. Dilute 5 ml of the filtrate with 40 ml of water, add 
0.05 ml of methyl red solution and titrate with 0.05 Msulphuric 
acid to a persistent pink colour. Not more than 1.0 ml of 
0.05 M sulphuric acid is required.

Soluble salts. To 5 ml of the clear filtrate obtained in the test 
for Soluble alkalis add 0.15 ml of sulphuric acid, evaporate to 
dryness on a water-bath and then ignite gently to constant 
weight; the residue does not weigh more than 12 mg.

Heavy metals (2.3.13). Dissolve 12.5 g in 10 ml oihydrochloric 
acid and 20 ml of water, add 0.5 ml of nitric acid, boil to 
remove any carbon dioxide and filter. To the cooled filtrate 
add 2 g of ammonium chloride and 2 g of ammonium 
thiocyanate and extract with two successive quantities, each 
of 10 ml, of ether. To the aqueous layer add 2 g of citric acid 
and sufficient water to produce 50 ml. 12 ml of the solution 
complies with the limit test for heavy metals, Method D 
(4 ppm). Use lead standard solution (1 ppm Pb) to prepare 
the standard.

Sulphates (2.3.17). Dissolve 2.5 ml in 20 ml of hydrochloric 
acid and dilute to 500.0 ml with water. 15 ml of the resulting 
solution, filtered if necessary, complies with the limit test for 
sulphates (0.2 per cent).

Microbial contamination (2.2.9). Total microbial count is not 
more than 102 CFU per ml. 1 ml is free from Escherichia coli.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Weigh 10.0 g, mix with 50 ml of water, add 50.0 ml of 
0.5 M sulphuric acid and titrate the excess of acid with 1 M 
sodium hydroxide using methyl orange solution as indicator.

1 ml of 0.5 M sulphuric acid is equivalent to 0.02916 g of 
hydrated magnesium oxide calculated as Mg(OH)2.

Storage. Store protected from moisture. Do not keep in a 
refrigerator.

Magnesium Stearate
Magnesium Stearate consists mainly of magnesium stearate 
(Ci7H35CO2)2Mg with variable proportions of magnesium 
palmitate, (CnHfiCC^Mg and magnesium oleate, 
(C17H33CO2)2Mg.
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Magnesium Stearate contains not less than 3.8 per cent and 
not more than 5.0 per cent of Mg, calculate on the dried basis. 
The fatty acid fraction contains not less than 40.0 per cent of 
stearic acid and the sum of stearic acid and palmitic acid is not 
less than 90.0 per cent.

Category. Pharmaceutical aid (lubricant).

Description. A very fine, light, white powder; unctuous and 
free from grittiness.

Identification

To 5.0 g add 50 ml ofperoxide-free ether, 20 ml of dilute nitric 
acid and 20 ml of water and heat under a reflux condenser 
until dissolution is complete. Allow to cool. In a separating 
funnel, separate the aqueous layer and shake the ether layer 
with 2 quantities, each of 4 ml, of water. Combine the aqueous 
layers, wash with 15 ml of peroxide-free ether and dilute to 
50.0 ml with water (solution A). Evaporate the organic layer 
to dryness and dry the residue at 105°.

A. The residue obtained in the preparation of solution A has a 
freezing point (2.4.11) not less than 53°.

B. The acid value of the fatty acids is 195 to 210, determined 
on 0.2 g of the residue obtained in the preparation of solution 
A, dissolved in 25 ml of the prescribed mixture of solvents 
(2.3.23). . :

C. In the test for fatty acid composition, the principal peaks in 
the chromatogram obtained with the test solution corresponds 
to the peak in the chromatogram obtained with the reference 
solution.

D. 1 ml of solution A gives the reaction ofmagnesium (2.3.1).

Tests

Appearance of solution. Solution A is not more intensely 
coloured than reference solution YS6 (2.4.1).

Appearance of solution of the fatty acids. Dissolve 0.5 g of the 
residue obtained in the preparation of solution A in 10 ml of 
chloroform. The solution is clear (2.4.1), and not more intensely 
coloured than reference solution YS5 (2.4.1).

Acidity or alkalinity. Mix 1.0 g with 20 ml of carbon dioxide- 
free water, boil for 1 minute, shaking continuously, cool and 
filter. To 10 ml of filtrate add 0.05 ml of bromothymol blue 
solution. Not more than 0.05 ml of 0.1 Mhydrochloric acid or 
0.1 M sodium hydroxide is required to change the colour of 
the solution.

Acid value of the fatty acids. 195 to 210, determined on 0.2 g of 
the residue obtained in the preparation of solution A, dissolved 
in 25 ml of the prescribed mixture.of solvents (2.3.23).

Free stearic acid; Not more than 3 per cent, determined by the 
following method. Weigh 1.0 g into a stoppered flask, add 

50 ml of chloroform, stopper the flask and shake well. Filter 
into a beaker through two thicknesses of filter paper taking 
care to avoid evaporation of the solvent. Wash the filter with 
10 ml of chloroform and collect the washings in the beaker. 
Evaporate the chloroform on a water-bath in a current of air. 
Dissolve the residue in about 10 ml of ethanol (95 per cent) 
previously neutralised to phenolphthalein solution and titrate 
with 0.1 M sodium hydroxide usingphenolphthalein solution 
as indicator.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.0284 g of 
stearic acid.

Zinc stearate. Heat 5.0 g with shaking in a mixture of 50 ml of 
water and 50 ml of dilute sulphuric acid until the fatty acids 
separate as an oily layer. Cool, filter the aqueous layer and 
wash the residue with two successive quantities, each of 5 ml, 
of hot water, combine the filtrate and the washings and dilute 
to 100.0 ml with water. To 5 ml of the resulting solution add 
0.5 ml of ammonium mercurithiocyanate solution and 0.05 ml 
of copper sulphate solution. Scratch the walls of the container 
with a glass rod and allow to stand for 15 minutes; no violet 
precipitate is formed.

Heavy metals (2.3.13). Heat 5.0 g with 40 ml of 2 Macetic acid 
and allow to cool. Filter, wash the residue with two quantities, 
each of 5 ml, of warm water and dilute to 100.0 ml with water. 
12 ml of the resulting solution complies with the limit test for 
heavy metals, Method D (20 ppm). Use 10.0 ml of lead standard 
solution (1 ppm Pb) to prepare the standard.

Chlorides (2.3.12). 10.0 ml of solution A diluted to 15 ml 
complies with the limit test for chlorides (250 ppm).

Sulphates (2.3.17). Dilute 5.0 ml of solution Ato 50.0 ml with 
water. 2.5 ml of the solution diluted to 15 ml with water complies 
with the limit test for sulphates (0.6 per cent)

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.75 g, add 50 ml of a mixture of equal volumes 
of 1-butanol and ethanol, 5 ml of strong, ammonia solution, 
3 ml of ammonia buffer pH 10.0, 30.0 ml of 0.1 M disodium 
edetate and 15 mg of mordant black II mixture, heat to 45° to 
50° and titrate with 0.1 Mzinc sulphate until the colour changes 
from blue to violet. Repeat the operation without the substance 
under examination. The difference between the titrations 
represents the amount of disodium edetate required.

1 ml of 0.1 Mdisodium edetate is equivalent to 0.002431 g of 
Mg.

Fatty acid composition. Determine by gas chromatography 
(2.4.13).

Test solution. Dissolve 100 mg of the substance under 
examination in 5 ml of boron trifluoride solution. Boil under a 
reflux condenser for 10 minutes, add 4.0 ml of heptane through 
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the condenser, and add 20.0 ml of a sodium chloride solution. 
Shake and allow the layers to separate. Dry the organic layer 
over 0.1 g of anhydrous sodium sulphate. Dilute 1.0 ml of the 
solution to 10.0 ml with heptane.

Reference solution. Dissolve 50 mg each of palmitic acid 
IPRS and stearic acid IPRS in 5.0 ml of boron trifluoride 
solution. Boil under a reflux condenser for 10 minutes, add 4.0 
ml of heptane through the condenser and add 20.0 ml of a 
sodium chloride solution. Shake and allow the layers to 
separate. Dry the organic layer over 0.1 g of anhydrous sodium 
sulphate. Dilute 1.0 ml of the solution to 10.0 ml with heptane.

Chromatographic system
- a capillary column 30 m x 0.32 mm, packed with fused 

silica coated with macrogo1 20000 (film thickness 
0.5. pm);

- temperature:
column time temperature

(min) (°)
0-2 70

2-36 70-240
36-41 240

- inlet port at 220° and detector at 260°,
- flame ionization detector,
- flow rate:- 2.4 ml per .minute, helium or nitrogen as the 

carrier gas.

Inject Jul of the reference solution. The relative retention with 
reference to methyl stearate for methyl palmitate is about 0.9. 
The test is not valid unless the resolution between the peaks 
due to methyl stearate and methyl palmitate is not less 
than 5.0.

Inject 1 pl of the reference solution and the test solution.

Calculate , the percentage content of stearic acid and palmitic 
acid.

Maleic Acid

H COOH

H^COOH

QIA Mol. Wt. 116.1

Maleic Acid is (Z)-butenedioic acid.

Maleic Acid contains not less than 99.0 per cent and not more 
than 101.0 per cent of C4H4O4, calculated on the anhydrous 
basis.

Category. Pharmaceutical aid.

Description. A white or almost white, crystalline powder.

Identification
A. In the test for fumaric acid, the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (a).

B. Dissolve 0.1 g of the substance under examination in 10 ml 
of water. To 0.3 ml of the solution add a solution of 10 mg of 
resorcinol in 3 ml of sulphuric acid. Heat on a water-bath for 
15 minutes, no colour develops. Further to 3 ml of the solution, 
add 1 ml of bromine water. Heat on a water-bath for 15 minutes 
to remove the bromine, heat to boiling and cool. To 0.2 ml of 
the solution add a solution of 10 mg of resorcinol in 3 ml of 
sulphuric acid. Heat on a water-bath for 15 minutes. A violet­
pink colour develops.

Tests
Appearance of solution. A 10.0 per cent w/v solution is clear 
(2.4.1) and not more intensely coloured than reference solution 
YS7(2.4.1).

Fumaric acid. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 12 volumes of anhydrous formic 
acid, 16 volumes of chloroform, 32 volumes of butanol and 
44 volumes of heptane.

Test solution (a). Dissolve about 0.5 g of the substance under 
examination in 5.0 ml of acetone.

Test solution (b). Dilute 1.0 ml of test solution (a) to 50.0 ml 
with acetone.

Reference solution (a). A 0.2 per cent w/v solution of maleic 
acid IPRS in acetone.

Reference solution (b). A 0.15 per cent w/v solution offumaric 
acid IPRS in acetone.

Reference solution (c). A mixture of 5 ml each of reference 
solution (a) and (b).

Apply to the plate 5 pl of the test solution (a), (b), reference 
solution (a) and (b) and 10 pl of reference solution (c). Allow 
the mobile phase to rise 10 cm. Dry the plate at 100° for 
15 minutes and examine under ultraviolet light at 254 nm (2.4.7). 
Any secondary spot in the chromatogram obtained with test 
solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (1.5 per 
cent). The test is not valid unless the chromatogram obtained 
with reference solution (c) shows two clearly separated spots.

Iron (2.3.14). To 10 ml of a 10 per cent w/v solution in water, 
add 2 ml of dilute hydrochloric acid and 0.05 ml of bromine 
water. After 5 minutes, remove the excess of.bromine by 
passing a current of air and add 3 ml of potassium thiocyanate 
solution and shake., Prepare reference solution at the same 
time and in the same manner, using a mixture of 5 ml of iron 
standard solution (1 ppm Fe), 1 ml of dilute hydrochloric
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acid, 6 ml of water and 0.05 ml of bromine water. Allow both 
solutions to stand for 5 minutes. Any red colour in the test 
solution is not more intense than that in the reference solution 
(5ppm).

Heavy metals (2.3.13). Weigh in a silica crucible 2 g of the 
substance under examination, mix with 0.5 g of magnesium 
oxide. Ignite to dull redness until a homogeneous white or 
greyish-white mass is obtained. After 30 minutes of ignition if 
mixture remains coloured, allow to cool, mix using a fine glass 
rod and repeat the ignition. If necessary repeat the operation. 
Heat at 800° for about 1 hour. Dissolve the residue in 5 ml of 
a mixture of equal volumes of hydrochloric acid and water. 
Add 0.1 ml of phenolphthalein solution and then 
concentrated ammonia until a pink colour is obtained. Cool, 
add glacial acetic acid until the solution is decolourised and 
add 0.5 ml in excess. Filter if necessary and wash the filter. 
Dilute to 20 ml with water, 12 ml of the resulting solution 
complies with the limit test for heavy metals, Method D (10 
ppm), using 10 ml of lead standard solution (1 ppm pb) in a 
mixture of equal volumes of hydrochloric acid and water.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 2.0 per cent, determined on 1.0 g.

Assay. Dissolve 0.5 g in 50 ml of water. Titrate with 1Msodium 
hydroxide using 0.5 ml of phenolphthalein solution as 
indicator.

1 ml of 1 Msodium hydroxide is equivalent to 0.05804 g of 
C4H4O4.

Storage. Store protected from light.

Malic Acid
o 

hoJVY°H 
OH O

CH A Mol. Wt. 134.1

Malic Acid is (7?5)-hydroxybutanedioic acid.

Malic Acid contains not less than 99.0 per cent and not more 
than 101.0 per cent of C4H6O5, calculated on the anhydrous 
basis.

Category. Pharmaceutical aid.

Description. A white or almost white, crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with malic acid 
IPRS or with the reference spectrum of malic acid,

2820 ■■■■IO

Tests
Appearance of solution. A 20.0 per cent w/v solution is clear 
(2.4.1) and colourless (2.4.1).
Optical rotation (2.4,22). -0.10° to + 0.10°, determined on 20.0 
per cent w/v solution in water.
Water insoluble substances. Not more than 0.1 per cent.
Dissolve 25.0 g of the substance under examination in 100 ml 
of water, filter the solution through, a tared sintered-glass 
filter, wash the filter with hot water and dry at 1050 to constant 
weight. The residue weighs a maximum of 25 mg;
Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Dissolve about 100 mg of the substance under 
examination in 100.0 ml of the mobile phase.
Reference solution (a). Dissolve 10 mg offumaric acid and 
4 mg of maleic acid in 50.0 ml of the mobile phase.
Reference solution (b). Dilute 2.5 ml of reference solution (a) 
to 100.0 ml with the mobile phase.
Reference solution (c). Dissolve 20 mg of the substance under 
examination in the mobile phase, add 1.0 ml of reference 
solution (a) and dilute to 20.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 30 cm x 7.8 mm, packed with 
ion-exclusion resin (9 pm),

- column temperature: 37°,
- , mobile phase: 0.005 Msulphuric acid,
- flow rate: 0.6 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to malic acid and malic acid 
impurity B is not less than 2.5. The relative retention time with 
reference to malic acid for fumaric acid (malic acid impurity A) 
is about 1.5 and for maleic acid (malic acid impurity B) is 
about 0.8.
Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of the peak due to fumaric acid is not more than twice the area 
of the corresponding peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent), the area of the peak due 
to maleic acid is not .more than 0.25 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent), the area of any other 
secondary peak is not more than 0.5 times the area of the peak 
due to maleic acid in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of the areas of all 
secondary peaks is not more than 2,5 times the area of the 
peak due to maleic acid in the chromatogram obtained with 
reference solution (b) (0.5 per cent). Ignore any peak with an
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area less than 0.1 times the area of the peak due to maleic acid 
in the chromatogram obtained with reference solution (b) 
(0.02 per cent).

Heavy metals (2.3.13). Not more than 20 ppm, determined by 
the following method .Weigh 1 g of the substance under 
examination in a 100-ml long necked combination flask. Clamp 
the flask at an angle of 45°, add a sufficient volume of a mixture 
of 8 ml of sulphuric acid and 10 ml of nitric acid to moisten 
the substance, warm gently until the reaction starts, allow the 
reaction to subside and add additional portions of the same 
acid mixture, heating after each addition. Increase the amount 
of heat and boil gently until the solution darkens. Cool, add 
2 ml of nitric acid and heat again until the solution darkens. 
Continue the heating, followed by the addition of nitric acid 
until no further darkening occur, then heat strongly until dense, 
white fumes are produced. Cool, add 5 ml of water, boil gently 
until dense, white fumes are produced and continue heating 
to reduce to 2-3 ml. Cool and add 5 ml of water and examine 
the colour of the solution. If the colour is yellow, cautiously 
add 1 ml of strong hydrogen peroxide solution and again 
evaporate until dense, white fumes are produced and reduce 
to a volume of 2 to 3 ml. If the solution is still yellow in colour, 
repeat the addition of 5 ml of water and 1 ml of strong hydrogen 
peroxide solution until the solution is colourless. Cool, and 
dilute to 25.0 ml with water into a 50-ml Nessler cylinder. 
Adjusted to pH 3.0 with concentrated ammonia, dilute with 
water to 40 ml and mix. Add 2 ml of buffer solution pH 3.5, mix 
and add 1.2 ml of thioacetamide reagent mix immediately and 
dilute to 50.0 ml with water and. Any colour produced is not 
more intense than that produced by treating 2 ml of lead 
standard solution (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 2.0 per cent, determined on 1.0 g.

Assay. Weigh 0:5 g, dissolved in 50 ml of water. Titrate with 
1 M sodium hydroxide determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 7 M sodium hydroxide is equivalent to 0.06705 g of

Maltitol

CuHmOu Mol. Wt. 344.3

Maltitol is a-D-glucopyranosyl-l,4-D-glucitol.

Maltitol contains not less than 98.0 per cent and not more 
than 102.0 per cent of CuH^On, calculated on the anhydrous 
basis.

Category. Pharmaceutical aid.

Description. A white or almost white crystalline powder.

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with maltitol IPRS 
or with the reference spectrum of maltitol.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 10 volumes of water, 20 volumes 
of ethyl acetate and 70 volumes of propanol.

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml of water.

Reference solution (a). A0.25 per cent w/v solution of maltitol 
IPRS in water.

Reference solution (b). A solution containing 0.25 per cent 
w/v each of maltitol IPRS and sorbitol IPRS in water.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 17 cm. Dry the plate in air, spray with 
4-aminobenzoic acid solution. Remove the plate and. place it 
in a current of cold air until the acetone is removed. Heat at 
105° for 15 minutes and allow to cool, spray with a 0.2 per cent 
w/v solution of sodium periodate. Dry in a current of cold air. 
Heat at 100° for 15 minutes. The principal spot in the 
chromatogram obtained with the test solution corresponds to that in 
the chromatogram obtained with reference solution (a). The test is 
not valid unless the chromatogram obtained with reference solution 
(b) shows two clearly separated principal spots.

C.Meltingpoint(2.4.21). 148°to 151°.

Tests

Appearance of solution. A10.0 per cent w/v solution in water 
is clear (2.4.1) and colourless (2.4.1).

Specific optical rotation (2.4.22). + 105.5° to + 108.5°, 
determined in a 5 per cent w/v solution in water, calculated on 
the anhydrous basis.

Reducing sugars. Not more than 0.2 per cent, expressed as 
glucose equivalent.

Dissolve 5.0 g in 6 ml of water with the aid of gentle heat. Cool 
and add 20 ml of cupri-citric solution and a few glass beads, 
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boil for 10 minutes. Cool rapidly and add 100 ml of a 2.4 per 
cent v/v solution of glacial acetic acid and 20.0 ml of 
0.025 M iodine. With continuous shaking, add 25 ml of a 
mixture of 6 volumes of hydroch loric acid and 94 volumes of 
water and, when the precipitate has dissolved, titrate the 
excess of iodine with 0.05 M sodium thiosulphate using 1 .ml 
of starch solution, added towards the end of the titration as 
indicator. Not less than 12.8 ml of 0.05 Msodium thiosulphate 
is required.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 5 g of the substance under examination 
in 100.0 ml of water.

Reference solution (a). A5.0 per cent w/v solution of maltitol 
IPRS in water.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with water.

Reference solution (c). Dilute 10.0 ml of reference solution (b) 
to 100.0 ml with water.

Reference solution (d). A solution containing 5.0 per cent 
w/v each of maltitol IPRS and sorbitol IPRS in water.

Chromatographic system
- a stainless steel column 30 cm * 7.8 mm, packed with 

strong cation exchange resin (calcium form) (9 pm),
- column temperature: 85°,
- mobile phase: water,
- flow rate: 0.5 ml per minute,
- refractive index detector, 
- injection volume: 20 pl.

The relative retention time with reference to maltitol for sorbitol 
(maltitol impurity A) is about 1.8, for maltotriitol (maltitol 
impurity B) is about 0,8.

Inject reference solution (d); The test is not valid unless the 
resolution between the peaks due to maltitol and maltitol 
impurity Ais not less than 2.0.

Inject reference solution (b), (c) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(2.0 per cent). Ignore any peak with the area less than the area 
of the principal peak in the chromatogram obtained with 
reference solution (c) (0.1 percent).

Lead (2.3.15). Not more than 0.5 ppm.

Nickel. Dissolve 10.0 g in sufficient water to produce 20 ml, 
add 3 ml of bromine water and 2 ml of a 20 per cent w/v 

solution of citric acid, mix and 10 ml of 6 M ammonia and 1 ml 
of a 1 per cent w/v solution of dimethylglyoxime in ethanol 
(95per cent). Mix, dilute 50.0 ml with water and allow to stand 
for 5 minutes; any colour produced is not more intense than 
that produced by treating in the same manner and at the same 
time 1.0 ml of nickel standard solution (10 ppm Ni) diluted to 
20.0 ml with water (1 ppm).

Water (2.3.43). Not more than 1.0 per cent, determined on 1 g. 

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 102 CFU per g and total fungal count is not more 
than 102 CFU per g determined by plate count. 1 g is free from 
Escherichia coli and 10 g is free from Salmonella and Shigella.

Bacterial endotoxins (2.2.3). Not more than 4 Endotoxin Unit 
per g for parenteral dosage forms having a concentration of 
less than 100 g per litre of maltitol and not more than 
2.5 Endotoxin Unit per g for parenteral dosage forms having a 
concentration of less than 100 g per litre or more of maltitol.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject reference solution (a) and the test solution.

Calculate the content of CpH^On.

Labelling. The label states (a) where applicable, the maximum 
concentration of bacterial endotoxins; (b) where applicable, 
that the substance is suitable for use in the manufacture of 
parenteral dosage forms.

Liquid Maltitol
Aqueous solution of a hydrogenated, partly hydrolysed 
starch, composed of a mixture of mainly 4-O-a-D- 
glucopyranosyl-D-glucitol (D-maltitol) with D-glucitol 
(D-sorbitol) and hydrogenated, oligo- and polysaccharides.

Liquid Maltitol contains not less than 50.0 per cent of 
D-maltitol, C^H^On, calculated on the anhydrous basis and 
95.0 per cent to 105.0 per cent of the content stated on the 
label; not more than 8.0 per cent of D-sorbitol, C6H]4O6 , 
calculated on the anhydrous basis; not less than 68.0 per cent 
and not more than 85.0 per cent, calculated on the anhydrous 
basis.

Category. Pharmaceutical aid.

Description. A clear, colourless and syrupy liquid.

Identification
Test A may be omitted if tests B and Q are carried out. Tests B 
and C may be omitted if test A is carried out.

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
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peak in the chromatogram obtained with reference solution 
(a).

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 10 volumes of water, 20 volumes 
of ethyl acetate and 70 volumes of propanol.

Test solution. Disperse a volume of solution containing about 
0.35 g of maltitol to 100.0 ml with water.

Reference solution (afASTI per cent w/v solution of maltitol 
IPRS in water.

Reference solution (b). A solution containing 0.2 per cent 
w/v each of maltitol IPRS and sorbitol IPRS in water.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 17 cm. Dry the plate in air, spray with 
4-aminobenzoic acid solution. Remove the plate and place it 
in a current of cold air until the acetone is removed. Heat at 
105° for 15 minutes and allow to cool, spray with a 0.2 per cent 
w/v solution of sodium periodate. Dry in a current of cold air. 
Heat at 100° for 15 minutes. The principal spot in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a). The test is not 
valid unless the chromatogram obtained with reference solution (b) 
shows two clearly separated principal spots.

C. To 3 ml of a freshly prepared 10 per cent w/v solution of 
pyrocatechol, add 6 ml of sulphuric acid while cooling in 
iced water. To 3 ml of the cooled mixture, add 0.3 ml bf solution 
A. Heat gently over a naked-flame for about 30 seconds, a 
pink colour is produced.

Tests

Appearance of solution. A 14.0 per cent w/v solution in water 
is clear (2.4.1) and colourless (2.4.1).

Conductivity (2.4.9). Not more than 10 pS cm-1, measured on 
undiluted liquid maltitol while gently stirring with a magnetic 
stirrer.

Reducing sugars. Not more than 0.2 per cent, calculated as 
glucose equivalent.

To 5.0 g add 6 ml of water, 20 ml of cupri-citric solution and a 
few glass beads. Heat so that boiling begins after 4 minutes 
and maintain boiling for 3 minutes. Cool rapidly and add 
100 ml of a 2.4 per cent v/v solution of glacial acetic acidand 
20.0 ml of 0.025 M iodine. With continuous shaking, add 
25 ml of a mixture of 6 volumes of hydrochloric acid and 
94 volumes of water and when the precipitate has dissolved, 
titrate the excess of iodine with 0.05 Msodium thiosulphate 
using 1 ml of starch solution, added towards the end of the 
titration, as indicator. Not less than 12:8 ml of 0.05 Msodium 
thiosulphate is required.

Lead (2.3.15). Not more than 0.5 ppm.

Nickel. Dissolve 10.0 g in sufficient water to produce 20 ml, 
add 3 ml of bromine water and 2 ml of a 20 per cent w/v 
solution of citric acid, mix and 10 ml of 6 M ammonia and 1 ml 
of a 1 per cent w/v solution of dimethylglyoxime in ethanol 
(95 per cent). Mix, dilute of 50 ml with water and allow to 
stand for 5 minutes; any colour produced is not more intense 
than that produced by treating in the same manner and at the 
same time 1.0 ml of nickel standard solution (10 ppm Ni) 
diluted to 20 ml with water(l ppm).

Water (2.3.43). 15.0 per cent to 32.0 percent, determined on 
0.1 g. Use as solvent a mixture of equal volumes of anhydrous 
methanol and formamide. Carry out' the titration at 
about 50°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a volume of solution containing about 
1.0 g of Maltitol in 50.0 ml of water.

Reference solution (a). A2.0 per cent w/v solution of maltitol 
IPRS in water.

Reference solution (bj. A 0.32 per cent w/v solution of sorbitol 
IPRS in water.

Reference solution (c). An equal mixture of reference solution 
(a) and reference solution (b).

Chromatographic system
- a stainless steel column 30 cm * 7.8 mm, packed with 

strong cation exchange resin (calcium form) (9 pm),
- . column temperature: 85°,
— mobile phase: water, 
- flow rate: 0.5 ml per minute, 
- refractive index detector, 
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to sorbitol and maltitol is 
not less than 2.0. The relative retention time with reference to 
maltitol for sorbitol is about 1.8.

Inject reference solution (c) and the test solution. Run the 
chromatograms 3 times the retention time of maltitol. .

Calculate the content of D-maltitol, Ci2H240n aw& D-sorbitol, 
QHA

Labelling. The label states the content of D-maltitol.

Maltodextrin
Maltodextrin is a mixture of glucose, disaccharides and 
polysaccharides, obtained by the partial hydrolysis of starch. 

The degree bf hydrolysis, expressed as dextrose equivalent 
(DE), is not more than 20 (nominal value).
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Category. Pharmaceutical aid.

Description. A white or almost white, slightly hygroscopic 
powder or granules.

Identification

A. Dissolve 0.1 g in 2.5 ml of water and heat with 2.5 ml of 
cupri-tartaric solution; a red precipitate is produced.

B. Dextrose equivalent (DE) (see Test).

Tests

Solution A. A 25 per cent w/v solution of the substance under 
examination in carbon dioxide-free water.

pH (2.4.24). 4.0 to 7.0, determined inmixture of 1 ml ofa 22.36 
per cent w/v solution of potassium chloride and 30 ml of 
solution A.

Sulphur dioxide (2.3.40). Not more than 20 ppm.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.5 percent.

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
on 1.0 g by drying in an oven at 105°. .

Dextrose equivalent (DE). Within 2 DE units of the nominal 
value.

Weigh an amount of the substance under examination 
equivalent to 2.85 to 3.15 g of reducing carbohydrates, 
calculated as dextrose equivalent, into a 500-ml volumetric 
flask. Dissolve in water and dilute to 500.0 ml with the same 
solvent. Transfer the solution to a 50 ml burette. Pipette 
25.0 ml of cupri-tartaric solution into a 250 ml flask add add 
18.5 ml ofthe test solution from the burette, mix and add a few 
glass beads. Place the flask on a hot plate, previously adjusted 
so that the solution begins to boil within 2 minutes ±15 
seconds. Allow to boil for exactly 120 seconds, add 1 ml of a 
0.1 per cent w/v solution of methylene blue and titrate with 
the test solution (Vj), until the blue colour disappears. Maintain 
the solution at boiling throughout the titration. Standardize 
the cupri-tartaric solution using a 0.6 per cent 
w/v solution of glucose (Vo).

300 xF0 xlQO
xMxD

Where, Iz0 = total volume of glucose standard solution, in 
millilitres,

Fj = total volume of test solution, in millilitres,
■M = sample mass, in grams,
D = percentage content of dry matter in the 

substance.

Microbial contamination (2.2.9). Total aerobic viable count is 
not more than 103 CFU per g and total fungal count is not more 
than 103 CFU per g determined by plate count. 1 g is free from 
Escherichia coli and 10 g is free from Salmonella and Shigella.

Labelling. The label states the dextrose equivalent (DE) 
(nominal value).

Mannitol
D-Mannitol

CH2OH
HO- —H
HO- —H

H——OH
H——OH

ch2oh

Mol. Wt. 182.2

Mannitol is D-mannitol, a hexahydric alcohol related to 
mannose.

Mannitol contains not less than 97.0 per cent and not more 
than 102.0 per cent of C6Hi4O6, calculated on the dried basis.

Category. Osmotic diuretic; diagnostic aid (for renal function).

Description. A white, crystalline powder or free-flowing 
granules.

Identification

A. Determine by infrared absorption spectrophotometery 
(2.4.6). Compare the spectrum with that obtained with mannitol 
IPRS or with the reference spectrum of mannitol.

B. To 1 ml of a saturated solution add 0.5 ml offerric chloride 
test solution followed by 0.25 ml of sodium hydroxide solution 
and shake well; a clear solution is obtained which remains 
clear on the further addition of sodium hydroxide solution.

C. Dissolve 5 g in sufficient carbon dioxide-free water 
prepared from distilled water to produce 50 ml (solution A). 
Add 0.3 ml of solution A to 3 ml of a cooled mixture prepared 
by adding 6 ml of sulphuric acid to 3 ml of a freshly prepared 
10 per cent w/v solution of catechol while cooling in ice. Heat 
gently over a naked flame for about 30 seconds; a pink colour 
is produced.

D. Melting range 165° to 170° (2.4.21).

Tests
Appearance of solution. Solution A is clear (2.4.1), and 
colourless (2.4.1).
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Acidity or alkalinity. To 5 ml of solution A add 5 ml oicarbon 
dioxide-free water and 0.05 ml of dilute phenolphthalein 
solution', not more than 0.2 ml of 0.01M sodium hydroxide is 
required to change the colour of the solution to pink. To a 
further 5 ml of solution A add 5 ml of carbon dioxide-free 
water and 0.05 ml of methyl red solution. Not more than 0.3 ml 
of 0.01 M hydrochloric acid is required to change the colour 
of the solution to red.

Specific optical rotation (2.4.22). + 23.0° to+25.0°, determined 
in a solution prepared by dissolving 2.0 g of the substance 
under examination and 2.6 g of sodium tetraborate in 20 ml of 
water previously heated at 30° and shaking continuously for 
15 to 30 minutes without further heating. Dilute the resulting 
clear solution to 25.0 ml with water.

Arsenic (2.3.10). Dissolve 5.0 g in 50 ml of water and add 10 ml 
of stannated hydrochloric acid. The resulting solution 
complies with the limit test for arsenic (2 ppm).

Chlorides (2.3.12). A solution of 5.0 g in 10 ml of water 
complies with the limit test for chlorides (50 ppm).

Sulphates (2.3.17). Asolution of 1.5 g in 15 ml of wafer complies 
with the limit test for sulphates (100 ppm).

Reducing sugars. Dissolve 5.0 g in 25 ml of wafer with the aid 
of gentle heat Cool and add 20 ml of cupri-citric solution and 
a few glass beads. Heat so that boiling begins 4 minutes later 
and continue to boil for 3 minutes. Cool rapidly and add 100 ml 
of a 2.4 per cent v/v solution ofglacial acetic acid and 20.0 ml 
of 0.025 M iodine. With continuous shaking add 25 ml of a 
mixture of 6 volumes of hydrochloric acid and 94 volumes of 
water and, when the precipitate has dissolved, titrate the 
excess of iodine with 0.05 M sodium thiosulphate using 1 ml 
of starch solution, added towards the end of titration, as 
indicator. Not less than 12.8 ml of 0.05 Msodium thiosulphate 
is required.

Sorbitol. Determine by thin-layer chromatography (2.4.17), 
coating the plate with a uniform 0.75 -mm layer of the following 
mixture. Mix 0.1 g of carbomer with 110 ml of water and allow 
to stand, with gentle stirring, for 1 hour. Adjusted to pH 7 by 
the gradual addition, with continuous shaking, of 2 Msodium 
hydroxide and add 30 g of silica gel H. Heat the plate at 110° 
for 1 hour, allow to cool and use immediately.

Mobile phase. A mixture of 85 volumes of 2-propanol and 
15 volumes of a 0.2 per cent w/v solution of boric acid.

Test solution. Shake 0.5 g of the substance under examination, 
in fine powder, with 10.0 ml of ethanol (95 per cent) for 
30 minutes and filter.

Reference solution. A 0.1 per cent w/v solution of sorbitol 
IPRS in ethanol (95 per cent).

Apply to the plate 2 pl of each solution. After development, 
dry the plate at 100° to 105° for 15 minutes, allow to cool, 

spray with a 0.5 per cent w/v solution of potassium 
permanganate in 1 Msodium hydroxide and heat at 100° for 
2 minutes. Any spot corresponding to sorbitol in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with the 
reference solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined 
on 2.0 g.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 5.0 g of the substance under 
examination in 25 ml of water and dilute to 100.0 ml with water.

Reference solution. Dissolve 0.5 g of mannitol IPRS in 2.5 ml 
of water and dilute to 10.0 ml with water.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm packed with 

strong cation-exchange resin (calcium form) (9 pm),
- column temperature: 85± 1°
- mobile phase: degassed water,
- flow rate: 0.5 ml per minute,
- refractometer at constant temperature, 
- injection volume: 20 pl.

Inject the reference solution and the test solution. Continue 
the chromatography for twice the retention time of mannitol.

Calculate the content of C6H14O6.

Mannitol intended for use in the manufacture ofparenteral 
preparations without a further appropriate procedure for 
removal of bacterial endotoxins complies with the following 
additional requirement.

Bacterial endotoxins (2.2.3). Not more than 4 Endotoxin Unit 
per g for parenteral preparation having a concentration of 
100 g per litre or less of mannitol, and less than 2.5 Endotoxin 
Unit per g for parenteral preparations having a concentration 
of more than 100 g per litre of mannitol.

Labelling. The label states where applicable, the maximum 
concentration of bacterial endotoxins; whether or not the 
substance is suitable for use in the manufacture of parenteral 
preparations.

Storage. Store protected from moisture.

Mannitol Injection
Mannitol Intravenous Infusion
Mannitol Injection is a sterile solution of Mannitol in Water 
for Injections.
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Mannitol Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of mannitol, 
c6h14o6.
Usual strengths. 10,15,20 and 25 per cent w/v.

Description. A colourless or almost colourless clear solution. 
Particle, if any, present should dissolve on warming.

Identification
A. Evaporate to dryness on a water-bath a volume containing 
2.0 g of Mannitol. The residue melts at 165° to 170° (2.4.21).

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with the silica gel G.

Mobile phase. A mixture of 10 volumes of water, 70 volumes 
of propan-l-o I and 20 volumes of ethyl acetate.

Test solution. Dilute a volume of inj ection containing 0.25 g of 
Mannitol to 100 ml with water.

Reference solution. A 0.25 per cent w/v solution of mannitol 
IPRS in water

Apply to the plate 2 p.1 of each solution. After development, 
dry the plate in air and spray with the 0.2 per cent w/v solution 
of sodium periodate. Dry the plate in air for 15 minutes and 
spray with a 2.0 per cent w/v solution of 4,4 ’-methylenebis- 
N,N-dimethylanaline in a mixture of 1 volume of glacial acetic 
acid and 4 volumes of acetone, heat all 05° for 30 minutes and 
examine under ultraviolet light at 365 nm. The principal spot in 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

C. Dissolve 0.5 g of the residue obtained in test A in sufficient 
carbon dioxide-free water prepared from distilled water to 
produce 5 ml (solution A). Add 0.3 ml of solution Ato 3 ml of 
a cooled mixture prepared by adding 6 ml of sulphuric acid to 
3 ml of a freshly prepared 10 per cent w/v solution of.catechol 
while cooling in ice. Heat gently over a naked flame for about 
30 seconds; a pink colour is produced.

Tests
pH (2.4.24). 4.5 to 7.0, determined in a solution containing not 
more than 16.0 per cent w/v solution of Mannitol, diluted if 
necessary with water and to which 0.3 ml of a saturated 
solution of potassium chloride has been added for each 
100 ml of solution.

Particulate contamination (2.5.9). When supplied in a 
container with a nominal content of 100 ml or more, complies 
with the limit test for particulate contamination.

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml of a solution containing not more than 10 per cent w/y 
of Mannitol. For solutions of higher strength, dilute the 
injection under examination with water BET so that the final 
solution contains 10 per cent w/v of Mannitol.
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Other tests. Comply with the tests stated under Parenteral 
Preparations (Intravenous Infusions).

Assay. Dilute a measured volume containing about 0.4 g of 
Mannitol to 100.0 ml with water, transfer 10.0 ml to a stoppered 
flask, add 20.0 ml of 0.1 M sodium periodate and 2 ml of 1M 
sulphuric acid and heat on a water-bath for 
15 minutes. Cool, add 3 g of sodium bicarbonate, in small 
quantities, and 25.0 ml of 0.1 Msodium arsenite, mix, add 5 ml 
of a 20 per cent w/v solution of potassium iodide and allow to 
stand for 15 minutes. Titrate with 0.05 Miodine until the first 
trace of yellow colour appears. Repeat the operation without 
the substance under examination. The difference between the 
titrations represents the amount of iodine required.

1 ml of 0.05 Miodine is equivalent to 0.001822 g of C6Hl4O6.

Storage. Store at temperatures between 20° and 30°. Exposure 
to lower temperatures may cause the deposition of crystals, 
which should be dissolved by warming before use.

Labelling. The label states (1) the strength as a percentage 
w/v of Mannitol; (2) that the injection should not be used if 
it contains visible solid particles that do not dissolve 
on wanning.

Mebendazole

C16Hi3N3O3 Mol. Wt. 295.3

Mebendazole is Carbamic acid,(5-benzyI-lH-binzimidazol-2- 
yl),methyl ester.

Mebendazole contains not less than 98.0 per cent and not 
more than 102.0 per cent of Ci6H]3N3O3, calculated on the 
dried basis.

Category. Anthelmintic.

Description. A white to slightly yellow, amorphous powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mebendazole 
IPRS or with the reference spectrum of mebendazole.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).
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Tests ^-Amino-S-benzoylbenzimidazole,

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of acetonitrile and water.

Test solution. Dissolve 10 mg of the substance under 
examination in 160 ml of the solvent mixture, with the aid of 
ultrasound for 10 minutes at about 50°, cool and dilute to 
200.0 ml with the solvent mixture.

Reference solution (a). Dissolve 10 mebendazole IPRS
in 160 ml of the solvent mixture, with the aid of ultrasound for 
10 minutes at about 50°, cool and dilute to 200.0 ml with the 
solvent mixture.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 100.0 ml with the solvent mixture.

Reference solution (c). A solution containing 0.005 per cent 
w/v of mebendazole IPRS and 0.00025 per cent w/v of 
mebendazole related compound D IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- column temperature: 40°,
- mobile phase: A. a 0.75 per cent w/v solution of 

ammonium acetate,
B. acetonitrile,

- flow rate: 1.2 ml per minute, 
- spectrophotometer set at 250 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20

15 70 30 .
20 10 90;
25 10 90
26. 80 20
30 80 20

Name Relative 
retention time

Correction 
factor

2-Amino mebendazole1 0.46 —

2-Hydroxy mebendazole2 0.53 —

2-Amino-l-methyl mebendazole3 0.67 —

Mebendazole 1.0 —

Mebendazole related
compound D . 1.1 —

Ethyl mebendazole4 .1.3 —

Toluoyl mebendazole5 1.4 —

Mebendazole dimer6 1.6 ■ . 1.41

:5-Benzoy 1-2-hydroxybenzimidazole,
32-Amino-5-benzoyl-l-methylbenzimidazole,
4Ethyl (5-benzoyl-lH-benzimidazol-2-yl)carbamate, 
’Methyl 5-(4-toluoyl)-1 H-benzimidazol-2-yIcarbamate,

61,3-Bis(5-benzoylbenzimidazol-2-yl)urea.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to mebendazole and 
mebendazole related compound D is not less than 5.0 and the 
relative standard deviation for replicate injections is not more 
than 1.0 per cent for mebendazole peak and not more than 5.0 
per cent for mebendazole related compound D.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to 2-amino mebendazole, 2-hydroxy 
mebendazole, 2-amino-1-methyl mebendazole, mebendazole 
related compound D, ethyl mebendazole and toluoyl 
mebendazole, each of, is not more than 0.05 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.25 per cent), the area of any peak corresponding 
to mebendazole dimer is not more than 0.1 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent), the area of any other secondary 
peak is not more 0.02 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than 0.2 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak with an area less than 0.01 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 percent).

Heavy metals (2.3.13). 1.0g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject reference solution (a) and (c). The test is not valid unless 
the resolution between the peaks due to mebendazole and 
mebendazole related compound D is not less than 5.0 in the 
chromatogram obtained with reference solution (c), the tailing 
factor is not more than 2.0 and the relative standard deviation 
for replicate injections is not more than 1.0 per cent in the 
chromatogram obtained with reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of C16Hl3N3O3.

Storage. Store protected from light and moisture.
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Mebendazole Tablets
Mebendazole Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
mebendazole, C16H33N3O3.

Usual strength. 100 mg.

Identification

A. Shake a quantity of the powdered tablets containing 50 mg 
of Mebendazole with 10 ml of a mixture of 10 volumes of 
anhydrous formic acid and 90 volumes of chloroform for 30 
minutes, filter, evaporate the filtrate to dryness and dry the 
residue at a pressure not exceeding 0.7 kPa.

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with mebendazole IPRS or with the reference 
spectrum of mebendazole.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid containing 1 per 
cent w/v of sodium lauryl sulphate,
Speed and time. 75 rpm and 2 hours.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Dissolve 25 mg of mebendazole IPRS in 
10 ml of formic acid and dilute to 5 0.0 ml with methanol. Dilute 
a volume of the solution with dissolution medium to obtain a 
solution having a known concentration similar to the expected 
concentration of the test solution.

Chromatographic system
- a stainless steel column 3 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
■ mobile phase: amixture of 70 volumes of buffer solution 

prepared by dissolving 4.0 g of sodium hydroxide in 
1000 ml of 'water, add 1.5 g of sodium lauryl sulphate 
and 10 ml of orthophosphoric acid, adjusted to pH 2.5 
with orthophosphoric acid and 30 volumes of 
acetonitrile, ■ '

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 mh,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C 46HBN3O3 in the medium.

Q. Not less than 75 per cent of the stated amount of 
C16H13N3O3.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Mebendazole in 20 ml of 
dimethylformamide, with the aid of ultrasound for 30 minutes 
and dilute to 50.0 ml with dimethylformamide.

Reference solution (a). A 0.02 per cent w/v solution of 
mebendazole IPRS in dimethylformamide. Dilute 1.0 ml of the 
solution to 100.0 ml with dimethylformamide.

Reference solution (b). Dissolve 100 mg of mebendazole IPRS 
and 2 mg of mebendazole related compound D IPRS in 100.0 
ml of dimethylformamide. Dilute 5.0 ml of the solution to 50.0 
ml with dimethylformamide.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- column temperature: 40°,
- mobile phase: A. a 0.75 per cent w/v of ammonium 

acetate,
B. acetonitrile,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 250 nm,
- injection volume: 10 pl.

'This is a process-related impurity and not included in the total impurities.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 80 20
15 70 30

20 10 90

25 10 90

26 . 80 20
30 80 20,

Name Relative 
retention time

Mebendazole 1.0

Mebendazole related compound D1 1.1

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to mebendazole and 
mebendazole related compound D is not less than 1.5 in the 
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chromatogram obtained with reference solution (b), and the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent in the chromatogram obtained with reference 
solution (a).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area bf the principal peak 
in the chromatogram obtained with the reference solution (a) 
(0.2 per cent) and the sum of the areas of all the secondary 
peaks is not more than 5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (1,0 
per cent). Ignore any peak with an area less than 0.25 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay.'Determine by liquid chromatography (2.4.14), as 
described under Related substances using the following 
solutions.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg of Mebendazole in 
dimethylformamide, with the aid of ultrasound for 30 minutes 
and dilute to 100.0 ml with dimethylformamide. Dilute 5.0 ml of 
the solution to 50.0 ml with dimethylformamide.

Reference solution. A 0.005 per cent w/v solution of 
mebendazole IPRS in dimethylformamide.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative, standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C16H13N3O3 in the tablets.

Storage. Store protected from light and moisture.

Mebeverine Hydrochloride

C25H35NO5,HC1 Mol. Wt. 466.0

Mebeverine Hydrochloride is (/?5’)-4-[ethyl(4-methoxy- 
a-methylphenethyl)amino] butyl veratrate hydrochloride.

MEBEVERINE HYDROCHLORDE

Mebeverine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of C25H3sNO5,HC1, 
calculated on the dried basis.

Category. Antispasmodic.

Description. A white or almost white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mebeverine 
hydrochloride IPRS or with the reference spectrum of 
mebeverine hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.003 per cent w/v solution in 0.1 Mhydrochloric acid shows 
an absorption maximum at about 263 nm and a less well-defined 
maximum at about 292 nm; absorbance at about 263 nm, about 
0.79 and at about 292 nm, about 0.41.

C. Dissolve 25 mg in 2 ml of water, acidify with 2 Mnitric acid 
and centrifuge. The supernatant liquid gives the reactions of 
chlorides (2.3.1).

Tests
pH (2.4.24). 4.5 to 6.5, determined in a 2,0 per cent w/v solution.

Ether-soluble extractive. Dissolve 40 mg in 25 ml of 2 Mhydro- 
chloric acid and shake with 50 ml of ether for 1 minute. Wash 
the ether layer with three quantities, each of 25 ml, of water, 
evaporate the ether to dryness using a rotary evaporator and 
dissolve the residue in sufficient methanol to produce 
20 ml; absorbance of the resulting solution at about 260 nm, 
not more than 0.23 (2.4.7).

N on-tertiary amine. Dissolve 0.5 g in 5 ml of pyridine, add 
5 ml of copper chloride-pyridine reagent and heat at 50° for 
30 minutes. Cool, add sufficient acetone to produce 50 ml and 
measure the absorbance of the resulting solution at about 
405 nm (2.4.7), using as the blank a solution obtained by 
treating 5 ml of pyridine in the same manner. The absorbance 
is not more than that obtained by repeating the test using 5 ml 
of a 0.006 per cent w/v solution oidi-n-bulylamine in pyridine 
and beginning at the words “add 5 ml of copper chloride­
pyridine reagent..

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel F254.

Mobile phase. A mixture of 50 volumes of ethanol, 50 volumes 
of chloroform and 1 volume of 18 M ammonia.

Test solution. Dissolve 0.2 g of the substance under exami­
nation in 10.0 ml of acetone.

Reference solution (a). Dissolve 10 mg of the substance under 
examination in 100.0ml ofacerbne.

Reference solution (b). A 0.002 per cent w/v solution of 
veratric acid in acetone.
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Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Expose the plate to iodine vapour for 1 hour. When 
viewed under ultraviolet light, any spot corresponding to 
veratric acid in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (b).Using both methods of 
visualisation any other secondary spot in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution 
(a).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 1 hour.

Assay. Dissolve 0.4 g in 75 ml of anhydrous glacial acetic 
acid and add 7 ml of mercuric acetate solution. Titrate with 
0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04660 g of 
C^NC^HCl.

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°.

Mebeverine Tablets
Mebeverine Hydrochloride Tablets
Mebeverine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
mebeverine hydrochloride, C25H35NO5,HC1. The tablets are 
coated.

Usual strength. 135 mg.

Identification

A. Suspend a quantity of the powdered tablets containing 
0.2 g of Mebeverine Hydrochloride in 20 ml of water, add 5 ml 
of 5 M sodium hydroxide and extract with two quantities, 
each of 25 ml, of chloroform. Dry the combined extracts over 
anhydrous sodium sulphate and evaporate to dryness using 
a rotary evaporator.

On the residue, determine by infrared absorption spectro­
photometry (2.4.6). Compare the spectrum with that obtained 
with mebeverine hydrochloride IPRS treated in the same 
manner or with the reference spectrum of mebeverine.

B. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained inthe Assay shows an absorption maximum 
at about 263 nm and a less well-defined maximum at about 
292nm.

Tests
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel F254.

Mobile phase. A mixture of 50 volumes of ethanol, 50 volumes 
of chloroform and 1 volume of 18 M ammonia.

Test solution. Disperse a quantity of the powdered tablets 
containing 0.2 g of Mebeverine Hydrochloride with 10.0 ml of 
acetone and fiIter.

Reference solution (a). Dilute 1 volume of the test solution to 
200 volumes with acetone.

Reference solution (b). A 0.01 per cent w/v solution of veratric 
acid in acetone.
Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. Expose the plate to iodine vapour for 1 hour. When 
viewed under ultraviolet light, any spot corresponding to 
veratric acid in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (b). Using both methods, of 
visualisation any other secondary spot in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution (a).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.5 g of Mebeverine 
Hydrochloride, dissolve in 100 ml of 0.1 Mhydrochloric acid 
and heat for 10 minutes on a water-bath, shaking occasionally. 
Cool, add sufficient 0.1 Mhydrochloric acid to produce 250.0 
ml and filter. To 10.0 ml of filtrate add sufficient 0.1 M 
hydrochloric acid to produce 100.0 ml and dilute 10.0 ml of the 
solution to 100.0 ml with the same solvent. Measure the 
absorbance of the resulting solution at the maximum at about 
263 nm (2.4.7). Calculate the content of C25H35NO5,HC1. taking 
263 as the specific absorbance at 263 nm.

Storage. Store protected from light and moisture.

Meclizine Hydrochloride
Meclizine Dihydrochloride; Meclozine Hydrochloride; 
Meclozine Dihydrochloride

C2SH27CIN2^HC1 Mol. Wt. 463.9 
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Meclizine Hydrochloride is . (/?)S)-l-(4-chlorobenzhydryl)- 
4-(3-methylbenzyl)piperazine dihydrochloride.

Meclizine Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of Cjj^CIN^HCI, calculated 
on the anhydrous basis.

Category. Antiemetic.

Description. A white or yellowish white, crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with meclizine 
hydrochloride IPRS or with the reference spectrum of meclizine 
hydrochloride.

B. When examined in the range 220 nm to 360 nm (2.4.7), a 
0.0015 per cent w/v solution in 0.1 Mhydrochloric acid shows 
an absorption maximum at about 232 nm and weak absorption 
without a defined maximum in the range 260 nm to 300 nm; 
absorbance at the maximum at about 232 nm, 0.51 to 0.57.

C. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution (b) corresponds 
to that in the chromatogram obtained with reference solution 
(b).

D. Dissolve about 15 mg in 2 ml of ethanol (95 per cent); the 
solution gives reaction (A) of chlorides (2.3.1).

Tests

Appearance of solution. A 2.0 per cent w/v solution in ethanol 
(95 per cent) is clear (2.4.1), and not more intensely coloured 
than reference solution YS6 (2.4.1).

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Solvent mixture. Equal volumes of dichloromethane and 
methanol.

Mobile phase. A mixture of 60 volumes of dichloromethane, 
30 volumes of toluene, 5 volumes ofmetAano/andO.5 volume 
of strong ammonia solution.

Test solution (a). Dissolve 0.5 g of the substance under exami­
nation in 10.0 ml of the solvent mixture.

Test solution (b). Dissolve 0.5 g of the substance under 
examination in 100.0 ml of the solvent mixture.

Reference solution (a). Dissolve 25.0 mg of the substance 
under examination in 100.0 ml ofthe solvent mixture.

Reference solution (b). A 0.5 per cent w/v solution of 
meclizine hydrochloride IPRS in the solvent mixture.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and spray with dilute potassium 
iodobismuthate solution. Any secondary spot in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a). Ignore any yellowish white spot on the 
line of application.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 5.0 per cent, determined on 0.2 g.

Assay. Dissolve 0.35 g in 50 ml of chloroform, add 50 ml of 
anhydrous glacial acetic acid, 5 ml of acetic anhydride and 
12 ml of mercuric acetate solution. Titrate with 0.1 M 
perchloric acid, using a 0.1 per cent w/v solution of quinaldine 
red in anhydrous glacial acetic acid as indicator. Carry out a 
blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02319 g of 
C^ON^HCl.

Storage. Store protected from light and moisture.

Meclizine Tablets
Meclizine Hydrochloride Tablets; Meclozine Tablets; 
Meclozine Hydrochloride Tablets; Meclizine 
Dihydrochloride Tablets; Meclozine Dihydrochloride 
Tablets.
Meclizine Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of meclizine 
hydrochloride, C25H27C1N2,2HC1.

Usual strength. 25 mg.

Identification

Triturate a quantity ofthe powdered tablets containing 0.5 g 
of Meclizine Hydrochloride with three quantities, each of, 15 
ml of chloroform. Filter the extracts and evaporate the clear 
filtrate to dryness on a water-bath. The residue complies with 
test A and C.

A. On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained vrdh. meclizine hydrochloride IPRS or with the 
reference spectrum of meclizine hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. Dissolve 15 mg of the residue in 2 ml of ethanol (95 per 
cent); the solution gives reaction (A) of chlorides (2.3.1).
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Tests

Dissolution (2.5,2).

Apparatus No. 1 (Basket),
Medium. 900 ml of 0.01 M hydrochloric acid, 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of the mobile phase and 
dissolution medium.

Test solution. Use the filtrate, dilute if necessary with the 
mobile phase.

Reference solution. Dissolve a quantity of meclizine 
hydrochloride IPRS in ethanol (not more than 1 per cent of 
volume of flask) and dilute with the solvent mixture to obtain 
a solution of known concentration similar to the expected 
concentration of the test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

irregular or spherical, totally porous silica gel, bonded 
with strongly acidic cation-exchange coating (3 to 
10 urn).

- mobile phase: a mixture of 55 volumes of water and 45 
volumes of methanol, containing 0.69 g of monobasic 
sodium phosphate, adjusted to pH 4.Q with 
orthophosphoric acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 100 llI.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C25H27C1N2,2HC1 in the medium.

Q. Not less than 75 per cent of the stated amount of 
G^CIN^HCI.

Related substances. Determine by liquid chromatography 
(2,4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 0.25 g Meclizine Hydrochloride in the mobile phase, 
with the aid of mechanical shaker for 30 minutes and dilute to 
100.0 ml with the mobile phase, filter.

Reference solution (a). A 0.0025 per cent w/v solution of 
meclizine hydrochloride IPRS in the mobile phase. ;

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl groups bonded to porous silica (5 pm),
- mobile phase: a mixture of 35 volumes of a buffer solution 

prepared by dissolving 1.32 g of dibasic ammonium 
phosphate in 1000 ml of water, adjusted to pH 7.5 with 
orthophosphoric acid, 32.5 volumes of methanol and 
32.5 volumes of acetonitrile,

- flow rate: 2 ml per minute,
- spectrophotometer set at 232 nm,
- injection volume: 20 pl.

The relative retention time with reference to meclizine 
hydrochloride for 4- chlorobenzophenone is about 0.23.

Inject reference solution (a) and (b). The test is not valid unless 
the column efficiency is not less than 1200 theoretical plate, 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent in the chromatogram obtained with 
reference solution (a) and the signal-to-noise ratio is not less 
than 10 for the principal peak in the chromatogram obtained 
with reference solution (b).

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 4-chlorobenzophenone, multiplied with 
correction factor of 1.39, is not more than 0.5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent), the area of any other secondary 
peak is not more than 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.5 
per cent), and the sum of areas of all the secondary peaks is 
not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.0 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a)) (0.1 per cent).

Assay, Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 12.5 mg of Meclizine Hydrochloride 
in the mobile phase, with the aid of mechanical shaker for 30 
minutes and dilute to 100.0 ml with the mobile phase, filter.

Reference solution. A0.0125 per cent w/v solution of meclizine 
hydrochloride IPRS in the mobile phase.

Use the chromatographic system as described under Related 
substances

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H27C1N2,2HC1 in the tablets.

Storage, Store protected from light and moisture.
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Medroxyprogesterone Acetate

Q4H34O4 Mol. wt. 386.5

Medroxyprogesterone Acetate is 6a-methyl-3,20-dioxo-prcgn- 
4-en-17a-yl acetate.

Medroxyprogesterone Acetate contains not less than 
97.0 per cent and not more than 103.0 per cent of C24H34O4, 
calculated on the dried basis.

Category. Progestogen.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B and C are carried. Test B may 
be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with medroxypro­
gesterone acetate IPRS or with the reference spectrum of 
medroxyprogesterone acetate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with.silica gel GF254,

Solvent mixture. 90 volumes of chloroform and 10 volumes of 
methanol

Mobile phase. A mixture of 70 volumes of toluene, 40 volumes 
of ethyl acetate and 10 volumes of light petroleum (50Q to 
70-'). '

Test solution. Dissolve 0.1 g of the substance under 
examination in 100.0 ml of the solvent mixture.

Reference solution (a). A 0.1 per cent w/v solution of 
medroxyprogesterone acetate IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.05 per cent 
w/v each of progesterone IPRS and medroxyprogesterone 
acetateIPRS inthe solvent mixture.

Apply to the plate. 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 

obtained with reference solution (a). The test is not valid unless 
the chromatogram obtained with reference solution (b) shows 
two clearly separated spots.

Spray with ethanolic sulphuric acid (20 per cent), heat at 
120° for 10 minutes or until spots appear and allow to cool. 
Examine the plate under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated spots.

C. Melting range 205° to 209° (2.4.21).

Tests

Specific optical rotation (2.4.22). +45.0° to +51.0°, determined 
in a 1.0 per cent w/v solution in dioxan.

Related substances. Determine by liquid chromatography 
(2.4.17).

Test solution (a). Dissolve 5 mg of the substance under 
examination in 100.0 ml of the mobile phase.

Test solution (b). Dissolve 0.25 g of the substance under 
examination in 100.0 ml of the mobile phase.

Reference solution. Evaporate 1 ml of a solution containing 
0.1 per cent w/v each of medroxyprogesterone acetate IPRS 
and megestrol acetate IPRS in ethanol, to dryness in a water­
bath at 45° and dissolve the residue in sufficient mobile phase 
to produce 25 ml.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 mm),
- mobile phase: a mixture of 60 volumes of acetonitrile 

and 40 volumes of water,
- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Equilibrate the column with the mobile phase at a flow rate of 
1 ml per minute for about 45 minutes. When the chromatograms 
are recorded under the conditions described above, the 
retention times are 12.5 minutes for megestrol acetate and 
13.5 minutes for medroxyprogesterone acetate.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to megestrol acetate and 
medroxyprogesterone acetate is at least 2.0. If this resolution 
is not achieved, adjust the concentration of acetonitrile in 
the mobile phase. Verify the repeatability by making five 
separate injections of test solution (a). The system is not 
suitable unless the relative standard deviation for the area of 
the principal peak in the chromatogram obtained with test 
solution (a) is less than 2.0 per cent.
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Inject test solution (a) and (b). Record the chromatograms for 
1.5 times the retention time of the principal peak. In the 
chromatogram obtained with test solution (b) the area of any 
secondary peak is not more than 0.5 times the area of the 
principal peak in the chromatogram obtained with test solution 
.(a) (1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than 0.75 times the area of the principal peak 
in the chromatogram obtained with test solution (a) (1.5 per 
cent). Ignore any peak with an area less than 0.025 tiines the 
area of the principal peak in the chromatogram obtained with 
test solution (a) (0.05 per cent).

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 25 mg in sufficient ethanol (95 per cent) 
to produce 100.0 ml, dilute 5.0 ml to 100.0 ml with ethanol 
(95 per cent) and measure the absorbance of the resulting 
solution at the maximum at about 241 nm (2.4.7). Calculate the 
content ofC^H^C^ taking 426 as the specific absorbance at 241 nm.

Storage. Store protected from light and moisture.

Medroxyprogesterone Injection
Medroxyprogesterone Acetate Injection
Medroxyprogesterone Injection is a sterile suspension bf 
Medroxyprogesterone Acetate in a suitable vehicle. ;

Medroxyprogesterone Injection contains not less than 
90.0 per cent and not more than 110.0 per cent 'of the stated 
amount of medroxyprogesterone acetate, C24H34O4.

Usual strength. 150mgperml.

Identification

Dissolve a volume of the injection containing about 50 mg of 
Medroxyprogesterone Acetate in 8 ml of light petroleum 
(Boiling range 40° to 60") and extract with three 8 ml of a 
mixture of 7 volumes of glacial acetic acid an$ 3 volumes of 
water. Wash the. combined extracts with 1.0 ml. of light 
petroleum. (Boiling range 40° to-60°), dilute with'water-until 
the solution becomes turbid. Allow to stand in, ice for two 
hours and filter. Wash the precipitate with Mtferand.dryat 
105°. Determine by infrared absorption spectrophotometry 
(2.4.6), on the residue. Compare the spectrum with that obtained 
with medroxyprogesterone acetate IPRS dr with the reference 
spectrum of medroxyprogesterone acetate. . ' '

Tests •

Impurity F (6a-methyl-3,20-dioxo-5|3-pregnan-l 7-yl acetate).
Determine by thin layer chromatography (2.4.17), coating the 
plate with silica gel G. ' .

Mobile phase. A mixture of 10 volumes of tetrahydrpfuran, 45 
volumes of 1,1-dimethylethyl methyl ether and 45 volumes of 
hexane.

Test solution. Dilute the injection with dichloromethane, if 
necessary, to obtain a 2.0 per cent w/v solution of 
Medroxyprogesterone Acetate.

Reference solution. A 0.01 per. cent w/v solution of 
medroxyprogesterone acetate impurity FIPRS in 2.0 per cent 
w/v solution Qf-medroxyprogesterone acetate IPRS in 
dichloromethane.

Apply to the plate 10 pl of each solution. After development, 
dry the plate in air and carry out a second development in the 
same direction, using a freshly prepared mobile phase. Dry 
the plate at 105° and allow to cool, spray with a 20.0 percent 
w/v solution of toluenesulphonic acid in ethanol (95 per 
cent). Heat at 120° for 10 minutes. Allow to cool and examine 
the plate in the ultraviolet light at 365 nm. In the chromatogram 
obtained with the test solution, any blue fluorescent spot 
with an Rf value higher than the: principal spot is not more 
intense than the corresponding blue fluorescent spot due to 
medroxyprogesterone impurity F in the chromatogram obtained 
with the reference solution (0.5 per cent):The test is not valid 
unless the chromatogram obtained with the reference solution 
shows two clearly separated spots.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a , quantity .of the injection containing 
about 40 mg Medroxyprogesterone Acetate in 100.0 ml of the 
mobilephase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
lOO.Omlwiththemobilephase. ; ;

Reference solution (b). A solution containing 0.002 per cent 
■ w/v oimedroxyprogesterorie.acetate IPRS and 0,005 per cent 
w/v of megestrol acetate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base-deactivated endcapped octadecylsilane bonded 
to porous silica (5 pm) (Such as Phenomenex Prodigy

. ODS3), . .
- column temperature: 40°, ■
- mobile phase: a mixture of 10 volumes of 

tetrahydrojuran, 35 volumes of acetonitrile, 50 volumes 
of water and diluted to 100 volumes with water,

- flow rate: 2 ml per minute,
- spectrophotometer set at 241 nm,
- injection volume: 20 pl. ■ —

Inject reference solution (b). The test is hot valid unless the 
resolution between the two principal peaks is not less than 3.3 
and the tailing factor of the peak due to medroxyprogesterone 
acetate is notmore than 1.3. ; .
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Inject reference solution (a) and the test solution. In the 
chromatogram obtained with test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent) and the sum of areas of all other secondary 
peaks is not more than 1.5 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.5 per cent). Ignore any peak with an area less than 0.05 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute the injection with mobile phase to obtain 
0.004 per cent w/v solution of Medroxyprogesterone Acetate.

Reference solution (a). A 0.004 per cent w/v solution of 
medroxyprogesterone acetate IPRS in the mobile phase.

Reference solution (b). A solution containing 0.002 per cent 
w/v of medroxyprogesterone acetate IPRS and 0.005 per cent 
w/v of megestrol acetate IPRS in the mobile phase.

Use chromatographic system as described under Related 
substances.

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 3.3 
and the tailing factor of the peak due to medroxyprogesterone 
acetate is not more than 1.3.

Inject reference solution (a) and the test solution.

Calculate the content of C24H34O4 in the injection.

Storage. Store protected from light.

Medroxyprogesterone Tablets
Medroxyprogesterone Acetate Tablets
Medroxyprogesterone Tablets contain not less than 95.0 per 
cent and not more than 105.0 per cent of the stated amount of 
medroxyprogesterone acetate, C24H34O4.
Usual strengths. 2.5 mg; 5 mg; 10 mg.

Identification

Disperse a quantity of the powdered tablets containing about 
50 mg of Medroxyprogesterone Acetate in 8 ml of petroleum 
spirit (boiling range, 40° to 60°) and extract with three 8 ml 
quantities of a mixture of 7 volumes of glacial acetic acid 
and 3 volumes of water. Wash the combined extracts with 10 
ml ofpetroleum spirit (boiling range, 40° to 60°), dilute with 
water until the solution becomes turbid, allow to stand in ice 

MEDROXYPROGESTERONE TABLETS

for 2 hours and filter. Wash the precipitate with water and dry 
at 105°. Determine by infrared absorption spectrphotometry 
(2.4.6), on the residue. Compare the spectrum with that obtained 
with medroxyprogesterone acetate IPRS or with the reference 
spectrum of medroxyprogesterone acetate.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.5 percent w/v solution of sodium lauryl 
sulphate,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium to produce a 0.00028 per cent w/v solution 
of Medroxyprogesterone Acetate.

Reference solution. A 0.00028 per cent w/v solution of 
medroxyprogesterone acetate IPRS in the dissolution medium:

Chromatographic system
- a stainless steel column 8 cm x 4 mm, packed with 

octylsilane bonded to porous silica (10 pm) (Such as 
ZorbaxC8),

- mobile phase: a mixture of 40 volumes of water and 
60 volumes of acetonitrile, ,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of C24H34O4 in the medium.

Q. Not less than 75 per cent of the stated amount of C24H34O4.

Impurity F (6a-methyI-3,20-dioxo-5P-pregnan-l7-yl acetate). 
Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G.

Mobile phase. A mixture of 10 volumes of tetrahydrofuran, 
45 volumes of 1,1-dimethylethyl methyl ether and 45'volumes 
of hexane.

Test solution. Shake a quantity of powdered tablets containing 
about 0.2 g of Medroxyprogesterone Acetate with 
dichldromethane and dilute to 10.0 ml with the same solvent. 
Centrifuge and use the supernatant liquidi

Reference solution. A 0.01 per cent w/v solution of 
medroxyprogesterone acetate impurity F IPRS in 2.0 per cent 
w/v solution of medroxyprogesterone acetate IPRS in 
dichloromethane..

Apply to the plate 10 pl of each solution. After removal of the 
plate, dry the plate in air and carry out a second development

2835

https://nhathuocngocanh.com/



MEDROXYPROGESTERONE TABLETS IP 2022

in the same direction using a freshly prepared mobile phase. 
Dry the plate at 105° and allow to cool, spray with a 20 per cent 
w/v solution of toluenesulphonic acid in ethanol 
(95 per cent). Heat at 120° for 10 minutes, allow, to cool and 
examine the plate under ultraviolet light at 365 •nm. In the 
chromatogram obtained with the test solution, any blue 
fluorescent spot with an Rr value higher than that of the 
principal spot is not more intense than the corresponding 
blue fluorescent spot due to medroxyprogesterone impurity F 
in the chromatogram obtained with the reference solution 
(0.5 per cent). The test is not valid unless the chromatogram 
obtained with the reference solution shows two clearly 
separated spots.

Related substances. Determine by liquid chromatography 
(2.4.14). ;

Test solution. Disperse a quantity of the powdered tablets 
containing about 40 mg of Medroxyprogesterone Acetate in 
50 ml ofthe mobile phase and dilute to 100 ml with the mobile, 
phase and filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.002 per cent 
w/v of medroxyprogesterone acetate IPRS and 0.005 per cent 
w/v of megestrol acetate IPRS in the mobile phase. .

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base-deactivated end-capped octadecylsilane bonded 
to porous silica (5 pm) (Such as Phenomenex Prodigy 
ODS3),

- column temperature: 40°,
- mobile phase: a mixture of 10 volumes of 

tetrahydrofuran, 35 volumes of acetonitri le, 50 volumes 
of water and dilute to 100 volumes with water,

- flow rate: 2 ml per minute,
- spectrophotometer set at 241 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 3.3 
and the tailing factor of the peak due to medroxyprogesterone 
acetate is not more than 1.3.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(1.0 per cent) and the sum of areas of all the secondary peaks 
is not more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(1.5 per cent). Ignore any peak with an area less than that 

0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent). \ : y
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Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the powdered tablets 
containing 40 mg of Medroxyprogesterone Acetate with 50 ml 
of the mobile phase for 15 minutes, add sufficient mobile phase 
to produce 100 ml, mix and filter. To 5ml of the filtrate add 
sufficient mobile phase to produce 50.0 ml.

Reference solution (a). A 0.004 per cent‘w/v solution of 
medroxyprogesterone acetate IPRS in the mobile phase.

Reference solution (b). A solution containing 0.002 per cent 
w/v of medroxyprogesterone acetate IPRS and 0.005 per cent 
w/v of megestrol acetate IPRS in the mobile phase.

Use chromatographic system as described in the test for 
Related substances.

Inject reference solution (b). The test is not! valid unless the 
resolution between the two principal peaks is not less than 3.3 
and the tailing factor ofthe peak due to medroxyprogesterone 
acetate is not more than 1.3.

Inject reference solution (a) and the test solution.

Calculate the content of C24H34O4 in the tablets,

Mefenamic Acid

C15H15NO2 Mol. Wt. 241.3

Mefenamic Acid is JV-(2,3-xylyl)anthranilic acid.

Mefenamic Acid contains not less than 99.0 per cent and not 
more than 100.5 per cent of C^H^NOj, calculated on the dried 
basis.

Category. Antiinflammatory; analgesic.

Description. A white to greyish-white, microcrystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mefenamic acid 
IPRS or with the reference spectrum of mefenamic acid.

B. Dissolve 25 mg in 15 ml of chloroform and examine under 
ultraviolet light at 365 nm; the. solution exhibits a strong 
greenish-yellow fluorescence. Carefully add 0.5 ml of a 
saturated solution of trichloroacetic acid drop wise and
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examine again under ultraviolet light at 365 nm; the solution 
does not exhibit fluorescence.

C. Dissolve 5 mg in 2 ml of sulphuric acid and add 0.05 ml of 
0.0167 Mpotassium dichromate', an intense blue colour is 
produced immediately which fades rapidly to brownish-green.

Tests

Light absorption (2.4.7). Absorbance of a 0.002 per cent w/v 
solution in a mixture of 99 volumes of methanol and 1 volume 
of 1 Mhydrochloric acid at the maximum at about 279 nm, 
0.69 to 0.74 and at the maximum at about 350 nm, 0.56 to 0.60.

Copper. Moisten 1.0 g with sulphuric acid and ignite until all 
the carbon is removed. Add 10 ml of 1Msulphuric acid to the 
residue and allow to stand for 10 minutes. Transfer to a 
separating funnel using 20 ml of water and add 10 ml of a 
solution containing 20 per cent w/v diammonium hydrogen 
citrate and 5 per cent w/v solution of disodium edetate. 
Add 0.2 ml of thymol blue solution and neutralise with 
5 M ammonia. Add 10 m\ of sodium diethyldithiocarbamate 
solution and 15 ml of carbon tetrachloride, shake and allow 
to separate. The yellow colour of the carbon tetrachloride 
layer is not more intense than that produced by treating 2 ml 
of copper standard solution (10 ppm Cu) in the same manner 
beginning at the words “Transfer to a separating funnel 
using.... ” (20 ppm).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of the 
solution to 10.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.0005 per cent 
w/v each of mefenamic acid impurity C and mefenamic acid 
impurity D in the mobile phase.

Reference solution (c). A 0.001 per cent w/v solution of 
mefenamic acid impurity A IPRS in the mobile phase. Dilute 
1.0 ml of the solution to 100.0 ml with the mobile phase.

Reference solution (d). A 0.002 per cent w/v solution of 
benzoic acid in the mobile phase. Dilute 1.0 ml of the solution 
to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 14 volumes of 

tetrahydrofuran, 40 volumes of a 0.58 per cent w/v 
solution of ammonium dihydrogen phosphate, adjusted

to pH 5.0 with dilute ammonia and 46 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl

Name Relative Correction
retention time factor

Mefenamic acid impurity C1 0.3 5.9
Mefenamic acid impurity D2 0.35 4.0
Mefenamic acid impurity A3 0.5 —■

Mefenamic acid (Retention time: 
about 8 minutes) 1.0 —>

‘2-chlorobenzoic acid,
2benzoic acid, 

32,3-dimethylaniline.

Inject reference solution (b) and (d). The test is not valid 
unless the resolution between the peaks due to mefenamic 
acid impurities C and D is not less than 3.0 in the chromatogram 
obtained with reference solution (b) and the signal-to-noise 
ratio is not less than 10 for the principal peak in the 
chromatogram obtained with reference solution (d).

Inject reference solution (a), (c) and the test solution. Run the 
chromatogram 4 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak due to mefenamic acid impurities C and D is not 
more than the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent). The area of 
any peak due to mefenamic acid impurity A is not more than 
the area of the corresponding peak in the chromatogram 
obtained with reference solution (c) (100 ppm), the area of any 
other secondary peak is not more than the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(a) (0.1 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.2 
per cent). Ignore any peak with an area less than 0.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.0 5 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.5 g and dissolve in 100 ml of warm ethanol 
(95 per cent) previously neutralised to phenol red solution 
and titrate with 0.1 M sodium hydroxide using phenol red 
solution as indicator.

I ml of 0.1 Msodium hydroxide is equivalent to 0.02413 g of 
C15H15NO2.

Storage. Store protected from light and moisture;
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Mefenamic Acid Capsules
Mefenamic Acid Capsules contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
mefenamic acid, C15Hj5NO2.
Usual strength. 250 mg; 500 mg.

Identification

Extract a quantity of the contents of the capsules containing 
0.25 g of Mefenamic Acid with two quantities, each of 30 ml, of 
ether. Wash the combined extracts with water and evaporate 
to dryness on a water-bath. The residue, after drying at 105°, 
complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mefenamic acid 
IPRS or with the reference spectrum of mefenamic acid.

B. Dissolve 25 mg in 15 ml of chloroform and examine under 
ultraviolet light at 365 nm; the solution exhibits a strong 
greenish-yellow fluorescence. Carefully add 0.5 ml of a 
saturated solution of trichloroacetic acid drop wise and 
examine again under ultraviolet light at 365 nm; the solution 
does not exhibit fluorescence.

C. Dissolve 5 mg in 2 ml of sulphuric acid and add 0.05 ml of 
0.0167 Mpotassium dichromate\ an intense blue colour is 
produced immediately which fades rapidly to brownish-green.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of 0.05 M tris buffer prepared by dissolving 
60.5 g tris (hydroxymethyl) aminomethane in 6000 ml water, 
diluting to 10,000 ml with water and adjusted to pH 9.0 ± 0.05 
with phosphoric acid. 100 g of sodium lauryl sulphate is 
dissolved in 6000 ml of the above solution and further mixed 
with the remaining quantity of the solution, 
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary.

Reference solution. A 0.02 per cent w/v solution of mefenamic 
acid IPRS in the dissolution medium.

Use the chromatographic system described under Assay.

Calculate the content of C15H15NO3 in the medium.

' Q. Not less than 75 per cent of the stated amount of Ci5Hi5NO2.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

'2'838

Mobile phase. A mixture of 90 volumes of toluene, 25 volumes 
of dioxan and 1 volume Qi glacial acetic acid.

Test solution. The supernatant liquid .obtained by shaking a 
quantity of the contents of the. capsules containing 0.25 g of 
Mefenamic Acid with a mixture of 7.5 ml of chloroform and 
2.5 ml of methanol.

Reference solution. Dissolve 5.0 mg of the substance under 
examination in 100 ml of a mixture of 3 volumes ofchloroform 
and 1 volume of methanol.

Apply to the plate 20 pl of each solution. After development, 
dry the plate in air, expose to iodine vapour for 5 minutes and 
examine under ultraviolet light at 254 nm. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with the reference solution.

2,3-DimethyIaniline. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of toluene, 25 volumes 
of dioxan and 1 volume of 18 M ammonia.

Test solution. The supernatant liquid obtained in the test for 
Related substances.

Reference solution. A 0.00025 per cent w/v solution of 2, 
3-dimethylaniline in a mixture of 3 volumes of chloroform 
and 1 volume of methanol.

Apply to the plate 40 pl of each solution. After development, 
dry the plate in a current of warm air. Spray the plate with 
ethanolic sulphuric acid (20 per cent), heat at 105° for 
30 minutes and immediately expose to nitrous fumes in a closed 
glass chamber for 15 minutes (the nitrous fumes may be 
generated by adding dilute sulphuric acid dropwise to a 
solution containing 10 per cent w/v of sodium nitrite and 
3 per cent w/v ofpotassium iodide). Place the plate in a current 
of warm air for 15 minutes and spray with a 0.5 per cent w/v 
solution of N-(I-naphthyl) ethylenediamine dihydrochloride 
in ethanol (95 per cent). If necessary, allow to dry and repeat 
the spraying. Any spot corresponding to 2,3-dimethylaniline 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with the reference solution.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the mixed contents of 20 
capsules containing about 50 mg of Mefenamic acid in a 250.0- 
ml volumetric flask, add 5 ml of tetrahydrofuran, shake for 10 
minutes with the aid of ultrasound, dilute to volume with the 
mobile phase and filter. , .

Reference solution. A solution containing 0.02 per cent w/v of 
niefenamic acid IPRS in the mobile phase.
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NOTE—Protect the solutions from light..

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 23 volumes of acetonitrile, 

20 volumes of 0.05 M of monobasic ammonium 
phosphate adjusted tb a pH of 5.0 with 3 M ammonia 
and 7 volumes of tetrahydrofuran,

- flow rate: 1 ml per minute,
~ spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency determined from the mefenamic acid peak is 
not less than 8200 theoretical plates, the tailing factor is not 
more than 1.6 and the relative standard deviation for replicate 
injections is not more than 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CisH5NO2 in the capsules'.’

Mefenamic Acid and Dicyclomine 
Hydrochloride Tablets
Mefenamic Acid and Dicyclomine Hydrochloride Tablets 
contain not less than 90.0 per cent and not more than 110.0 per 
cent of the stated amounts of mefenamic acid, C15Hl5NO2 and 
dicyclomine hydrochloride, C19H35NO2,HC1.

Usual strengths. Mefenamic acid, 250 mg and Dicyclomine 
hydrochloride, 10 mg; Mefenamic acid, 250 mg and 
Dicyclomine hydrochloride, 20 mg; Mefenamic acid, 500 mg 
and Dicyclomine hydrochloride, 20 mg.

Identification

A. In the Assay for mefenamic acid, the' test solution shows 
an absorption maxima and minima at the same wavelength as 
that of reference solution of mefenamic acid.

B. In the Assay for dicyclomine hydrochloride, the principal 
peak in the chromatogram obtained with the test solution 
corresponds to the peak in the chromatogram obtained with 
the reference solution of dicyclomine hydrochloride.

Tests

Dissolution (2.5.2).

ForMefenamic acid—

Apparatus No. 2 (Paddle),
Medium. 900 ml of a tris buffer prepared by dissolving 36.5 g 
of tris (hydroxymethyl) aminomethane in 6000 ml water and 

adjusted to pH 9.0 with orthophosphoric acid. Add 60.0 g of 
sodium lauryl sulphate in the above solution,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Test solution. Dilute 2.0 ml of the filtrate to 25.0 ml with the 
dissolution medium.

Reference solution. Weigh accurately 25.0 mg of mefenamic 
acidIPRS and transfer to a 50-ml volumetric flask, add 30.0 ml 
of methanol and sonicate to dissolve. Make up the volume 
with methanol and mix. Dilute further 2.0 ml of the solution to 
50.0 ml with dissolution medium.

Measure the absorbance of the reference solution and test 
solution at the maximum at about 254 nm (2.4.7). Calculate the 
content of Ci5H15NO2in the.medium.

Q. Not less than 70 percent of the stated amount of Ci5H15NO2.

For Dicyclomine hydrochloride —

Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.0 IM hydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Solvent mixture. A mixture of 70 volumes of acetonitrile and 
30 volumes of water. . ,. ,

Test solution. Dilute 5.0 ml of the filtrate to 10.0 ml with the 
mobile phase.

Reference solution. Weigh accurately 25 mg of dicyclomine 
hydrochloride IPRS and transfer to a 25-ml volumetric flask 
and dilute with solvent mixture and sonicate. Dilute further 
1.0 ml of the solution to 100.0 ml with mobile phase

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 25 volumes of a buffer solution 

prepared by dissolving 2.72 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 7.5 
with sodium hydroxide solution, 75 volumes of 
acetonitrile and filter,

- flow rate: 2 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0, the column efficiency is not 
less than 2000 theoretical plates and the relative standard 
deviation for replicate injection is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of Ci 9H35NO2,HC1.

Q. Not less than 70 per cent of the stated amounts of 
C19H35NO2,HC1.
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Uniformity of content. Complies with the test stated under 
Tablets.

For Dicyclomine Hydrochloride — Determine by liquid 
chromatography (2.4; 14), as described under Assay with the 
following modifications.

Test solution. Disperse one tablet in 80.0 ml of solvent mixture 
with the aid of ultrasound and dilute to 100.0 ml with the same 
solvent. Further dilute 4.0 ml of the solution to 10.0 ml with 
mobile phase.

Reference solution. Dissolve 25.0 mg of dicyclomine 
hydrochloride IPRS in 20 ml of solvent mixture and dilute to 
25.0 ml with the same solvent. Dilute 1.0 ml of the solution to 
25.0 ml with mobile phase and mix.

Inject the reference solution and test solution.

Calculate the content of C19H35NO2,HC1 in the tablet.

Other tests. Comply with the tests stated under tablets.

Assay.

For Mefenamic Acid —

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg Mefenamic acid in 70 ml of 
methanol with the aid of ultrasound and dilute to 100.0 ml 
with methanol. Dilute 2.0 ml of the solution to 50.0 ml with 
methanol.

Reference solution. A 0.002 per cent w/v solution of 
mefenamic acid IPRS in methanol.

Measure the absorbance of the reference solution and the 
test solution at 254 nm (2.4.7). Calculate the content of 
C15H!5NO2.

For Dicyclomine Hydrochloride — Determine by liquid 
chromatography (2.4.14),

Solvent mixture. 70 volumes of acetonitrile and 30 volumes 
of water. .

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 20 mg Dicyclomine Hydrochloride 
in to 50-mI volumetric flask add 40 ml of solvent mixture and 
sonicate to dissolve. Make up the volume with solvent mixture 
and mix. Further dilute 1.0 ml of the solution to 10.0 ml with 
mobile phase.

Reference solution. Weigh accurately 25 mg of dicyclomine 
hydrochloride IPRS and transfer to a 25-ml volumetric flask, 
add 20.0 ml of solvent mixture and sonicate to dissolve. Make 
up the volume with solvent mixture and mix. Dilute 1.0 ml of 
the solution to 25.0 ml with mobile phase and mix.

Chromatographic system '
— a stainless steel column 15 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm), ;, ,

- mobile phase: a mixture of 25 volumes of a buffer solution 
prepared by dissolving 2.72 g ofpotassium dihydrogen 
orthophosphate into 1000 ml of water, adjusted to pH 
7.5 with sodium hydroxide solution, 75 volumes of 
acetonitrile and filter.

- flow rate: 2 ml per minute,
- spectrophotometer set. at 215 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not talid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injection is not more than 2.0 per cent.

Inject the reference solution and test solution.

Calculate the content of Ci9H35NO2,HCl in the tablets.

Mefloquine Hydrochloride

C17H17CIF6N2O Mol. Wt. 414.8

Mefloquine Hydrochloride is (7?5)-[2,8-bis(trifluoromethyl) 
qiiinolin-4-yl][(21S7?)-piperidin-2-yl|mcthanol hydrochloride. .

Mefloquine Hydrochloride contains not less than 99.0 per 
cent and not more than 101.0 per cent of Ci7H17ClF6N2O 
calculated on the anhydrous basis.

Category. Antimalarial.

Description. A white or slightly yellow crystalline powder.

Identification

Tests A and E may be omitted if tests B, C andD are carried 
out. Tests B, C and D may be omitted if tests A and E are 
carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mefloquine 
hydrochloride IPRS or with the reference spectrum of 
mefloquine hydrochloride.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.
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Mobile phase. A mixture of 10 volumes of anhydrous acetic 
acid, 10 volumes of methanol, and 80 volumes of 
dichloromethane.

Test solution. Dissolve 8.0 mg of the substance under 
examination in 5.0 ml of methanol.

Reference solution (a). Dissolve 8.0 mg of mefloquine 
hydrochloride IPRS in 5.0 ml of methanol.

Reference solution (b). Dilute 2.5 ml of the test solution to 
100 ml with methanol.

Reference solution (c). To 1 ml of reference solution (b), add 
1 ml of a 0.0016 per cent w/v solution of quinidine sulphate in 
methanol.

Apply to the plate 20 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in a current of warm air for 15 
minutes and examine under ultraviolet light at 254 nm; lightly 
spray with a mixture, prepared immediately before use, of 
1 volume of sulphuric acid and 40 volumes of iodoplatinate 
reagent', spray with strong hydrogen peroxide solution. In 
reference solution (c) the chromatogram shows two clearly 
separated spots. The principal spot in the chromatogram 
obtained with the test solution corresponds to the spot in the 
chromatogram obtained with reference solution (a).

C. Mix about 10 mg of the substance under examination with 
45 mg of heavy magnesium oxide and ignite in a crucible until 
a practically white residue is obtained. Allow to cool, then add 
2 ml of water, 0.05 ml ofphenolphthalein solution and about 
1 ml of dilute hydrochloric acid to make the solution 
colourless. Filter. To the filtrate add a freshly prepared mixture 
of 0.1 ml of alizarin S solution and 0.1 ml of zirconyl nitrate 
solution. Mix, allow to stand for 5 minutes and compare the 
colour of the solution with a blank prepared in the same manner. 
The test solution is yellow and the blank is red.

D. To about 20 mg of the substance under examination, add 
0.2 ml of sulphuric acid. Blue fluorescence appears under 
ultraviolet light at 365 nm.

E. It gives reaction (B) of chlorides (2.3.1).

Tests

Appearance of solution. A 5.0 percent solution in methanol is 
clear (2.4.1) and not more intensely coloured than reference 
solution BYS7 (2.4.1).

Optical rotation (2.4.22). - 0.2° to + 0.2°, determined in a 
5.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 100 mg of the substance under 
examination in 25.0 ml of the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
20.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.016 per cent 
w/v each of mefloquine hydrochloride IPRS and quinidine 
sulphate in the mobile phase. Dilute 5.0 ml of the solution to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: dissolve 100 mg of tetraheptylammonium 

bromide in a mixture of 20 volumes of methanol, 
40 volumes of a 0.15 per cent w/v solution of sodium 
hydrogen sulphate and 40 volumes of acetonitrile,

- flow rate: 0.8 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to quinidine and mefloquine 
is not less than 8.5.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
secondary peak with a relative retention time with reference to 
mefloquine is about 0.7 is not more than twice the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.2 per cent), the area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent) and the sum of areas of secondary peaks other than the 
peak with a relative retention time with reference to mefloquine 
is about 0.7 is not more than five times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent). Ignore any peak with an area less than 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.02 per cent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 3.0 per cent, determined on 
1.0 g.

Assay. Dissolve 0.35 g in 15 ml of anhydrous formic acid and 
add 40 ml of acetic anhydride. Titrate with 0.1 Mperchloric 
acid, determining the end-point potentiometrically (2.4.25). 
Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04148 g of 
C17H17C1F6N2O.

Storage. Store protected from light.
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Mefloquine Tablets
Mefloquine Hydrochloride Tablets
Mefloquine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
mefloquine, Ci7H16F6N2O.

Usual strength. 250 mg.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF 254.

Mobilephase. A mixture of70 volumes of toluene, 30 volumes 
of ethanol and 2 volumes of strong ammonia solution.

Test solution. Disperse a quantity of powder containing about 
0.1 g ofMefloquine in 10.0 ml of methanol.

Reference solution. A 1.0 per cent w/v solution of mefloquine 
IPRS in methanol.

Apply to the plate 10 pl of each solution. Allow the mobile 
phase to rise 8.0 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the spot in the chromatogram obtained with the reference 
solution.

B:In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

C. It gives reaction (A) of chlorides (2.3.1).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0:1 Mhydrochloric acid, 
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted if 
necessary with the medium, at the maximum at about 283 nm 
(2.4.7). Calculate the content of C17H16F6N2O in the medium 
from the absorbance obtained from a solution of known 
concentration of mefloquine hydrochloride IPRS, prepared 
by dissolving in minimum quantity of methanol and diluting 
with the dissolution medium.

Q. Not less than 80 per cent of the stated amount of 
cnH^o,

Related substances. Determine by; liquid chromatography 
(2.4.14).

Test solution. Weigh a quantity of the powdered tablets, 
containing about 200 mg ofMefloquine, disperse in 100.0 ml 
ofthe mobile phase. '

Reference solution (a). A solution containing 0.022 per cent 
w/v of mefloquine hydrochloride IPRS and 0.004 per cent 
w/v of sulphadoxine with the mobile phase.

Reference solution (b). Dilute 1.0 ml ofthe test solution to 
50.0 ml with the mobile phase. Dilute 2.0 ml ofthe solution to 
20.0 ml with mobile phase.

Use chromatographic system as described in the Assay. 
\

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to mefloquine and 
sulphadoxine is not less than 5.0.The relative retention time 
with reference to mefloquine for (/?5')-[2,8-bis(lri fluoromethyl) 
quinolin-4-yl][(27?S)-piperidin-2-yl]methanol(threo-mefloquine 
impurity A) is about 0.9, for (&S)-[2,8-bis(trifluoromethylj 
quinolin-4-yl](pyridin-2-yl]methanol (mefloquine impurity C) 
is about 3.6, for (/?S)-[2,8-bis(trifluoromethyl)quinolin-4- 
yl](pyridin-2-yl]methanone (mefloquine impurity B) is 
about 7.4.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained with reference solution (b) 
(0.2 per cent) and the sum of areas of all the secondary peaks 
is not more than 2.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) 
(0.5 per cent). Ignore any peak with an area less than 0.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.1 per cent):

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Disperse a quantity of the powdered tablets 
containing about 200 mg of mefloquine, disperse in 100.0 ml of 
the mobile phase.

Test solution (b). Dilute 5.0 ml of test solution (a) to 50.0 ml 
with the mobile phase.

Reference solution (a). A 0.022 per cent w/v solution of 
mefloquine hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 0.022 per cent 
w/v of mefloquine hydrochloride IPRS and 0.004 per cent 
w/v of sulphadoxine in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 22 volumes of methanol, 

38 volumes of acetonitrile and 40 volumes of a buffer 
solution prepared by dissolving 13.6 g of potassium 
dihydrogen orthophosphate in 1000 ml of water, 
adjusted to pH 3.5 with orthophoshphoric acid,

- flow rate: 1.5 ml per minute,
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- spectrophotometer set at 283 nm, 
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to mefloquine and 
sulphadoxine is not less than 5.0.

Inject reference solution (a) and test solution (b).

Calculate the content of C17H! 6F6N2O in the tablets.

Each mg of mefloquine hydrochloride, Ci7Hi6F6N2O,HCI is 
equivalent to 0.912 mg of mefloquine C]7Hi6F6N2O.

Storage. Store protected from light and moisture.

Megestrol Acetate

C24H32O4 Mol. Wt 384.5

Megestrol Acetate is 6-methyl-3,20-dioxopregna-4,6-dien-l 7- 
yl acetate.

Megestrol Acetate contains not less than 97.0 per cent and 
not more than 103.0 per cent of C24H32O4, calculated on the 
dried basis. ■

Category. Progestogen.

Description. A white to creamy-white, crystalline powder. .

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with megestrol 
acetate IPRS or with the reference spectrum of megestrol 
acetate.

B. Determine by thin-layer chromatography (2,4.17), coating 
the plate with silica gel G.

Solvent mixture; 90 volumes of acetone and 1,2-prbpanediol,

Mobile phase. A mixture of 40 volumes of cyclohexane and 
10 volumes of toluene.

Test solution. Dissolve 25 mg of the substance under exami­
nation in 10.0 ml of the solvent mixture.

Reference solution (a). Dissolve 25 mg of megestrol acetate 
IPRS in 10.0 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate, from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done.

Apply to the plate Ipl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot.

C. It gives the reaction of acetyl groups (2.3.1).

Tests

Specific optical rotation (2.4.22). +9.0° to+12.00, determined 
at 20° in a 5.0 per cent w/v solution in chloroform.

Light absorption. When examined in the range 230 rim to 
360 nm (2.4.7), the solution obtained in the Assay shows an 
absorption maximum only at about 287 nm; ratio of the 
absorbance at about 240 nm to that at the maximum at about 
287 nm, not more than 0.17.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 145 volumes of tetrahydrofuran and 
255 volumes of acetonitrile.

Test solution. Dissolve 25 mg of the substance under 
examination in 20 ml of the solvent mixture, dilute to 50.0 ml 
with -water.

Reference solution (a). Dissolve 25 mg of medroxy­
progesterone acetate IPRS (megestrol acetate impurity A 
IPRS) in 20 ml of the solvent mixture, dilute to 50.0 ml with 
water. ' -

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 200.0 ml with the mobile phase.

Reference solution (c). To 3.0 ml of the test solution, add 1 ml 
of reference solution (a) and dilute to 50;0 ml with the mobile 
phase.
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
— mobile phase: a mixture of 14.5 volumes of 

tetrahydrofuran, 22.5 volumes of acetonitrile and 60 
volumes of water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injectionvolume:20pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to megestrol acetate and 
megestrol acetate impurity A is not less than 4.0. r

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of the peak corresponding to megestrol acetate 
impurity Ais not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent) and the sum of areas of all the secondary peaks other 
than megestrol acetate impurity A is not more than twice the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (1.0 per cent). Ignore any peak with an 
area less than 0.1 times the area of the principle peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined 
on 1.0 g by drying in anoven at 105°.

Assay. Dissolve 20 mg in sufficient ethanol (95 per cent) to 
produce 100.0 ml, dilute 5.0 ml to 100.0 ml with ethanol (95per 
cent) and measure the absorbance of the resulting solution at 
the maximum at about 287 nm (2.4.7). Calculate the content of 
C24H32O4 taking 630 as the specific absorbance at 287 nm.

Storage. Store protected from light and moisture.

Megestrol Tablets
Megestrol AcetateTablets
Megestrol Tablets contain not less than 92.5 per cent and not 
more than 107.5 per cent of megestrol acetate,

Usual strengths. 20 mg; 160 mg.

Identification

A. Extract a quantity of the powdered tablets containing 40 
mg of Megestrol Acetate with 10 ml of chloroform, filter and 

evaporate the filtrate to dryness fin a current of air. Dry the 
residue at 60° at a pressure not exceeding 0.7 kPa for 1 hour.

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with megestrol acetate IPRS or with the reference 
spectrum of megestrol acetate. ___

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 1 per cent w/v solution of sodium lauryl 
sulphate,
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtrate, suitably dilute if necessary with 
the dissolution medium, at the maximum at about 292 nm (2.4.7). 
Calculate the content of C24H32O4 in the medium from the 
absorbance obtained from a solution of known concentration 
of megestrol acetate IPRS in the dissolution medium.

Q. Not less than 75 per cent of the stated amount of C2^H-52O4.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 40 volumes of acetonitrile and 60 volumes 
of water

Internal standard solution. A 0.08 per cent w/v solution of 
propylparaben in acetonitrile. .. ■ .

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 80 mg of Megestrol Acetate in 10 ml 
of water, shake for 10 minutes, add 75 ml ofacetonitrile, shake 
for 30 minutes and dilute to 100.0 ml with acetonitrile and 
centrifuge. Dilute 5.0 ml of the solution and 5.0 ml of the internal 
standard solution to 50.0 ml with the solvent mixture.

Reference solution. A 0.1 per cent w/v solution of megestrol 
acetate IPRS in acetonitrile. Dilute 4.0 ml of the solution and 
5.0 ml of the internal standard solution to 50.0 ml with the 
solvent mixture.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 55 volumes of acetonitrile 

and 45 volumes of water,
- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 25 pl.
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The relative retention time with reference to megestrol acetate 
for propylparaben is about 0.4.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to propylparaben and 
megestrol acetate is not less than 8.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent 
for the peak response ratio of megestrol acetate and propyl 
paraben.

Inject the reference solution and the test solution.

Calculate the content ofC24H32O4in the tablets.

Storage. Store protected from light and moisture.'

Meloxicam

OH O N-n

H A H 
^;s' 'ch3 

°z'°

C14H13N3O4S2 . ■■ Mol. Wt. 351.4

Meloxicam is 4-Hydroxy-2-methyI“Ar-(5-methyl-2-thiazolyl)- 
Ifl-1 ,2-benzothiazirie-3-carboxamide-l ,1 -dioxide.

Meloxicam contains not less than 99.0 per cent arid not more 
than 101.0 per cent of C14Hi3N3O4S2, calculated on the dried 
basis.

Category. Cyclo-oxygenase inhibitor; analgesic;, anti­
inflammatory.

Description. A pale yellow powder. It shows polymorphism 
(2.5.11). ;

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with meloxicam 
IPRS or with the reference spectrum of meloxicam.

Tests

Related substances. Determine by liquid chromatography 
(2A14).

Test solution. Dissolve 40. mg of the substance under 
examination in a mixture of 5 ml of methanol and 0.3 ml of 
1Msodium hydroxide. Dilute to 20.0 ml with methanol.

Reference solution (a). Dilute 2.0 ml of the test solution to 
100.0 ml with methanol. Dilute 5:0 ml of the solution to 
100.0 ml with the same solvent. - : ,

Reference solution (b). Dissolve 2 mg of the substance under 
examination, 2 mg of meloxicam impurity A IPRS, 2 mg of 
meloxicam impurity B IPRS, 2 mg of meloxicam impurity C 
IPRS and 2 mg of meloxicam impurity D IPRS in a mixture of 
5 ml of methanol and 0.3 ml of 1Msodium hydroxide. Dilute 
to 25.0 ml with methanol.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm),

- column temperature: 45°,
- mobile phase: A. a 0.1 per cent w/v solution ofpotassium 

dihydrogeri phosphate, adjusted to pH 6.0 with 1 M 
sodium hydroxide,

B. methanol,
- flow rate: 1 ml per minute,
- a gradient programme using the conditions given below, 
- spectrophotometer set at 260 nm and 350 nm, 
- injection volume: 10 pl.

'5-methylthiazoI-2-amine.
:ethyl 4-hydroxy-2-methy]-2/Z-l,2-benzothiazine-3-carboxylate 1,1- 
dioxide.
W-[(2Z)-3,5-dimethylthiazol-2(37/)-ylidene]-4-hydroxy-2-methyl-2/f- 
l,2-benzothiazine-3-carboxamide 1,1-dipxide.

4Af-[(2Z)-3-ethyl-5-methyIthiazoI-2(37/)-ylidene]-4-hydroxy-2- 
methyl-2/7-l,2-benzothiazine-3-carboxamide 1,1-dioxide.

Time Mobile phase A
(in min.) (per cent v/v)

Mobile phase B 
(per cent v/v) 

40 
40 
70 

70

0
2 .

10
'15

60

60
30
30

Name Relative Correction
retention time factor

Meloxicam impurity B1 0.5 —

Meloxicam (retention time is
about 7 minutes) 1.0 —

Meloxicam impurity A2 1.4 2.0
Meloxicam impurity C3 1.7 —

Meloxicam impurity D4 1.9 —

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to meloxicam and meloxicam 
impurity A at 350 nm is not less than 3.0 and between the 
peaks due to meloxicam impurity B and meloxicam at 260 nm is 
not less than 3.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to meloxicam impurity Aat 350 nmis not
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more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) at 350 nm (0.1 percent), 
the area of any peak corresponding to meloxicam impurity B at 
260 nm is not more than the area of the principal peak inthe 
chromatogram obtained with reference solution (a) at 350 nm 
(0.1 per cent), the area of any peak corresponding to meloxicam 
impurities C and D at 350 nmis not more than 0,5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) at 350 nm (0.05 per cent), the area of any 
other secondary peak at 350 nm is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent) and the sum of areas of all the 
secondary peaks, is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent). Ignore any peak at 350 nm with an 
area less than 0.3 times the area of the principal peak 
in the chromatogram obtained with , reference solution (a) 
(0.03 percent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm). ■

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. To avoid overheating, mix thoroughly throughout 
the titration and stop the titration immediately after the end­
point has been reached.

Dissolve 0.25 g in a mixture of 5 ml of anhydrous  formic acid 
and 50 ml of anhydrous acetic acid. Titrate with 0.1. M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration/

1 ml of 0.1 Mperchloric acid is equivalent to 0.035.14 g of 
C14H)3N3O4S2.

Storage. Store protected from light

Meloxicam Oral Suspension
Meloxicam Oral Suspension is a suspension of Meloxicam in 
a suitable vehicle.

Meloxicam Oral Suspension contains not less than 95.0 per 
cent and riot more than 105.0 per cent of the stated amount of 
meloxicam, C14H13N3O4S2.

Usual strengths. 7.5 mg; 15 mg. > .

Identification

A. Determine by thin-layer chromatography (2.4.1 T), coating 
the plate, with silica gel F254.. . . , L. ,<g- •
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Mobile phase. A mixture of 1 volume of 7 3.5 M ammonia,20 
volumes of methanol and 80 volumes of dichloromethane.

Test solution. Dilute a quantity of the oral suspension 
containing 3 mg of Meloxicam to 10 ml with acetone, stir for 10 
minutes, filter and use the filtrate.

Reference solution. Dissolve 3 mg of meloxicam IPRS in about 
5 ml of acetone, add 0.5 ml of water and dilute to 10 ml with 
acetone.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 8 cm. Dry the plate in air and examine under 
ultraviolet light at 254 and 365 nm: The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

B. Disperse a quantity of the substance under examination 
containing 1.5 mg of Meloxicam in 5 ml of 0. IM sodium 
hydroxide, dilute to 100 ml with methanol and filter. The light 
absorption of the filtrate (2.4.7), in the range 340 to 450 nm 
exhibits a maximum at 362 nm.

Tests

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the oral suspension 
containing 15 mg of Meloxicam with sufficient of the mobile 
phase to produce 50 ml, stir foi; 30 minutes and filter.

Reference solution. A 0.03 per cent w/v solution of meloxicam 
IPRS in the mobile phase.

Chromatographic system
— a stainless steel column 10 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (1.0 gm),
- column temperature: 40°,
- mobile phase: a mixture of 35 volumes of a solution 

containing 10 volumes ofpropan-2-ol arid 65 volumes 
of methanol and 65 volumes of a 0.2 per cent w/v 
solution of diammonium hydrogen orthophosphate 
previously adjusted to pH 7.0 with orthophosphoric 
acid,

— flow rate: 0.8 ml per minute,
- spectrophotometer set at 254 nm,
- - injection volume: I Otil.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Determine the weight per mLof the. suspension.(2.4.29) and 
calculate the content of C14Hi3N3O4S2. .
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Melphalan

C)3H18C12N2O2 . Mol. Wt. 305.2

Melphalan is 4-bis(2-chloroethyl)amino-L-phenylalanine.

Melphalan contains not less than 93.0 per cent and not more 
than 100,5 per cent of CuHjgCkNjCh, calculated on the dried 
basis.

Category. Anticancer.

Description. A white or almost white powder.

Identification

A. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanoX shows an absorption 
maximum at about 260 nm and a less well-defined maximum at 
about 301 nm.

B. Dissolve 20 mg in 50 ml of methanol with the aid of gentle 
heat, add 1 ml of a 5 per cent w/v solution of 4-(4-nitro~ 
benzyljpyridine in acetone and evaporate to dryness. 
Dissolve the residue in 1 ml of hot methanol and add 0.1 ml of 
strong ammonia solution-, a red colour is produced.

C. Heat 0.1 g with 10 ml of (9.7 M sodium hydroxide for 
10 minutes on a.water-bath. The resulting solution, after 
acidification with 2 M nitric acid, gives, reaction (A), of 
chlorides (2.3.1).

Tests '

Specific optical rotation (2.4.22). -36.0° to -30.0°, determined 
in a 0.7 per cent w/v solution in methanol prepared with the 
aid of gentle heat.

lonisable chlorine.. Dissolve 0.4 g in a mixture of 75 ml of 
waler and 2 ml of nitricacid. Allow to stand for 2 minutes and 
titrate with 0.1 M silver nitrate, determining the end-point 
potentiometrically (2.4.25); not more than 0.8 ml is required.

Sulphated Ash (2.3.18); Not more than 0'3 per cent.

Loss on drying (2.4.19). Not more than 7.0 per cent, determined 
on 0.5 g by drying in an oven at 105° at a pressure not exceeding 
0.7 kPa for 2 hours.

Assay. Weigh 0.4 g, add 20 ml of a 20 per cent w/v solution of 
potassium hydroxide, heat oh a water-bath for 2 hours, 
replacing the/water lost by evaporation. Cool, add.75 ml of 

water and 4 ml of nitric acid, cool. Titrate with 
0.1 M silver nitrate, determining the end-point 
potentiometrically (2.4.25). Subtract the equivalent volume of 
0.1 M silver nitrate used in the test for lonisable chlorine. 
The difference between the volumes represents the amount 
of 0.1 Msilver nitrate required by melphalan.

1 ml of 0.1 M silver nitrate is equivalent to 0.01526 g of 
C13H18C12N2O2.

Storage. Store protected from light and moisture.

Melphalan Injection
Melphalan Injection is a sterile material consisting of 
Melphalan with or without auxiliary substances. It is filled in a 
sealed container.

Usual strength. 50 mg per vial

The inection is prepared immediately before use by dissolving 
the contents of the sealed container which contains Melphalan 
Hydrochloride with or without auxiliary substances in a 
suitable solvent and then diluting with the requisite volume 
of a suitable diluent in accordance with the manufacturer’s 
instructions.

The constituted solution complies with the requirement for 
Particulate matter stated under Parenteral Preparations 
(Injections) and with, the following tests.

Tests

Solution A. Dissolve the contents of one container in a suitable 
solvent, dilute the requisite volume of a suitable diluent in 
accordance with the manufacturer’s instruction to produce a 
final solution containing 0.5 per cent w/v of anhydrous 
melphalan and allow to stand for 30minutes.

Appearance of solution. Solution A is not more opalescent 
than opalescence standard OS2 (2.4.1).

pH (2.4.24). 6.0 to 7.0, determined in solution A.

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period recom­
mended by the manufacturer.

Melphalan Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
anhydrous melphalan, C13H18C12N2O2.

Usual strength. 50 mg.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powders for Injection) and with thefollowing requirements;
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Identification

A. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows an absorption 
maxima at about 260 nm and a less well-defined maxima at 
about 301 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution,

C. Dissolve a quantity containing 20 mg of anhydrous 
meiphalan in 50 ml of methanol with the aid of gentle heat, add 
1 ml of a 5 per cent w/v solution of 4-(4-nitrobenzyl)pyridine 
in acetone and evaporate to dryness. Dissolve the residue in 
1 ml of hot methanol and add 0.1 ml of strong ammonia 
solution', a red colour is produced.

D. Heat a quantity of the powder containing 0.1 g of anhydrous 
meiphalan with 10 ml of 0.1Msodium hydroxide for 10 minutes 
on a water-bath. The resulting solution, after acidification with 
2 M nitric acid, gives reaction (A) of chlorides (2.3.1).

Tests

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 4 volumes of acetonitrile and 1 volume of 
0.1 M hydrochloric acid.

Test solution. Weigh a quantity of the mixed contents of 10 
containers containing about 50 mg of Meiphalan, dissolve in 
solvent mixture and dilute with sufficient of the solvent mixture 
to produce a final solution containing the equivalent of 
0.01 per cent w/v of anhydrous meiphalan.

Reference solution. A0.01 per cent w/v solution of meiphalan 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(10 pm),

- mobile phase: 200 volumes of a 0.375 per cent w/v 
solution of ammonium carbonate, 180 volumes of 
methanol and 2.7 volumes of glacial acetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm, .
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of C13Hi8C12N2O2 in the injection.

Storage. Store protected from light and moisture at a 
temperature not exceeding 3 0°.

Labelling, The label on the sealed container states (1) the 
equivalent amount of anhydrous meiphalan contained in it; 
(2) that it should be used immediately after preparation.

Meiphalan Tablets
Meiphalan Tablets contain not less than 90.0 per-cent and not 
more than 110,0 per cent of the stated amount of meiphalan, 
C13H18C12N2O2. The tablets are coated.

Usual strengths. 2 mg; 4 mg.

Identification

A. Shake a quantity of the powdered tablets containing about 
5 mg of Meiphalan with 100 ml of hot methanol. Filter and 
dilute 10 ml of the filtrate to 5 0 ml with methanol.

When examined in the range 230 nm to 360 nm (2.4,7), the 
filtrate shows an absorption maxima at about 260 nm and a 
less well-definedmaximaatabout301 nm.

B, To the remainder of the filtrate obtained in test A add 1 ml of 
a 5 per cent w/v. solution of 4-(4-nitrobenzyl)pyridine in 
acetone and evaporate to dryness. Dissolve the residue in 
1 ml of hot methanol and 0.1 ml of strong ammonia solution-, 
a red colour is produced.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of 0.1 Mhydrochloric acid,
Speed and time. 100 rpm and 45 minutes, w

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with 0.1 M 
hydrochloric acid.

Reference solution. Dilute a suitable volume of 0.1 per cent 
w/v solution of meiphalan IPRS in a mixture of 4 volumes of 
acetonitrile and 1 volume of 0.1 M hydrochloric acid, with 
sufficient 0.1 M hydrochloric acid to produce a solution 
containing 0.0002 per cent w/v.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as spherisorbODS 1),

- mobile phase: a mixture of200 volumes of0.375 per cent 
w/v solution of ammonium carbonate, 180 volumes of 
methanol and 2.7 volumes of glacial acetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 100 pl.

Inject the reference solution and the test solution.

Calculate the content of Ci3Hi8C12N2O2 in the medium. 
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Q, Not less than 75 per cent of the stated amount of 
C13H18CI2N2O2.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14)

Test solution. Add 20 ml of a mixture of 4 volumes of 
acetonitrile and 1 volume of 0.1 M hydrochloric acid to one 
tablet, mix with the aid of ultrasound for 10 minutes or until the 
tablet disintegrates, filter, discarding the first 5 ml of filtrate, 
and use the filtrate.

Reference solution. A 0.01 per cent w/v solution of meiphalan 
IPRS in the same solvent.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of200 volumes of a 0.375 per 

cent w/v solution of ammonium carbonate, 180 volumes 
of methanol and 2.7 volumes of glacial acetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 jil.

Inject the reference solution and the test solution.

Calculate the content of C]3H18C12N2O2 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14)..

Test solution. Weigh and powder 20 tablets and add about 
150 ml of a mixture of 4 volumes of acetonitrile and 1 volume 
of 0.1 M hydrochloric acid to a weighed quantity of the 
powdered tablets containing about 25 mg of Meiphalan, shake 
and mix with the aid of ultrasound for 5 minutes, dilute to 
250 ml with the same solvent. Filter, discarding the first 
20 ml of filtrate, and use the filtrate.

Reference solution. A 0.01 per cent w/v solution of meiphalan 
IPRS in the same, solvent.

Use the chromatographic system described under Uniformity 
of content.

Calculate the content ofC13H!gCl2N2O2 in the tablets (for tablets 
containing more than 2. mg of Meiphalan).

For tablets containing 2 mg or less of Meiphalan, use the 
average.of 10 ^individual results obtained in the .test.for 
Uniformity of content. : -

Storage. Store protected from light and moisture in a cool 
place. ■'

Memantine Hydrochloride

C12H21N,HC1 Mol. Wt. 215.8

Memantine Hydrochloride is tricyclo [3.3.1.13,7] decan-1-amine, 
3,5-dimethyl-hydrochloride; 1 -aminb-3,5-dimethyT-adamantane 
hydrochloride.

Memantine Hydrochloride contains not less than 98.0 per.cent 
and not more than 102.0 per cent of C12H2iN,HC1, calculated 
on the anhydrous basis.

Category. Antialzheimer.

Description. A white to off white, coloured powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with memantine 
hydrochloride IPRS or with the reference spectrum of 
memantine hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.,

C. It gives reaction (A) of chlorides (2.3.1).

Tests

Related substances. Determine by gas chromatography 
(2.4.13).

Test solution. Transfer 250 mg of the substance under 
examination to a 50-ml volumetric flask. Add about 7.5 ml of 
5 M sodium hydroxide and 10.0 ml of n-hexane: Shake for 
10 minutes. Transfer this solution to a separator. Allow the 
layers to separate, filter the upper layer, dry over anhydrous 
sodium sulphate. Allow to stand for'few minutes. Use the 
clear filtrate.'

Reference solution, (a). A solution containing 0.025 per cent 
w/v each of memantine impurity A IPRS, memantine impurity 
B IPRS, memantine impurity C IPRS, memantine impurity D 
IPRS and memantine, impurity E IPRS in n-hexane.

Reference solution, (b). To a 100-ml volumetric flask 
containing 0.5 g of memantine hydrochloride IPRS.- Add 20 
ml of 5 .M sodium hydroxide and 20.0 ml of'n-hexane. Shake 
for 10 minutes. Transfer this solution to a separator. Allow the 
layers to separate; filter the upper layer, dry over anhydrous
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sodium sulphate. Allow to stand for few minutes. Use the 
clear filtrate.

Reference solution (c). Dilute 1.0 ml each of reference solution 
(a) and reference solution (b) to 10.0 ml with n-hexane. This 
solution contains 0.0025 per cent w/v each of memantine 
impurity A IPRS, memantine impurity B IPRS, memantine 
impurity C IPRS, memantine impurity D IPRS, memantine 
impurity E IPRS and 0.25 per cent w/v of memantine 
hydrochloride IPRS. {Memantine impurity D IPRS and E are 
used for identification purpose only).

Reference solution.(d). Dilute 1.0 ml of reference solution (b) 
to 10.0 ml with n-hexane. Further dilute 1.0 ml ofthe solution 
and 10.0 ml of reference solution (a) to 100.0 ml with n-hexane. 
This solution contains 0.0025 per cent w/v each of memantine 
impurity A IPRS, memantine impurity B IPRS, memantine 
impurity C IPRS, memantine impurity D IPRS, memantine 
impurity E IPRS and memantine IPRS in n-hexane.

Chromatographic system as described under Assay.

Name Relative .
retention time

Memantine impurity A1 0.77

11,3-dimethyladamantane,
23,5-dimethyladamantane'l-ol,
3l~chloro-3,5-dimethyiadamantane,
4l-bromo-3,5-dimethyladamantane,.
53,5-dimethyladamantan-I -yl.

Ignore any peak with a relative retention time of 0.11, 0.12, 
0.13,0.18 and 0.26 with respectto memantine peak.

Inject reference solution (c) and (d). The test is not valid unless 
the resolution between peaks due to memantine and 
memantine impurity B is not less than 6 and the resolution 
between the peaks due memantine impurity B and memantine 
impurity C is not less than 2.0 obtained with reference solution 
(c). The tailing factor is not more than 2.0 for memantine peak 
obtained with reference solution (d).

Inject reference solution (d) and the test solution^ In the 
chromatogram obtained with the test solution, the area of any 
peak due to memantine impurity A, Bi C, D and E are not more 
than 1.5 times the area of the principafpeak in the chromatogram 
obtained with reference solution (d) (0.15 per cent), the area of 
any other secondary peak is -not more than the area of the 
principal peak in the chromatogram obtained with reference
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Memantine .1.0
Memantine impurity B2 1.03

Memantine impurity C3 1.07
Memantine impurity D4 1.19
Memantine impurity E5 1.44 

solution (d) (0.1 per cent) and the sum of areas of all the 
secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (d) (0.5 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Heavy metals (2.3.13). 2,0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Water (2.3.43). Not more than 1.0 per cent.

Assay. Determine by gas chromatography (2.4.13).

Internal standard solution. A 0.4 per cent v/v solution of 
adamantane in n-hexane.

Test solution. Weigh and transfer 100 mg of the substance 
under examination, to a 60-ml separator. Add 15 ml of 1 M 
sodium hydroxide and mix. Add 25.0 ml of internal standard 
solution, and shake for 15 minutes. Allow the layers to separate, 
and filter upper hexane layer through anhydrous sodium 
sulphate. Use the clear filtrate. ■

Reference solution. Weigh 100 mg of memantine 
hydrochloride IPRS, transfer to a 60-ml separator and dissolve 
in 15.0 ml of 7 Msodium hydroxide and mix. Add 25.0 ml of 
internal standard solution, and shake for 15 minutes. Allow 
the layers to separate, and filter upper hexane layer through 
anhydrous sodium sulphate. Use the clear filtrate.

Chromatographic system
- a capillary column 50 mx 0.32 mm, coated with 5 per cent 

phenyl and 95 per cent methylpoly siloxane (film 
thickness 0.52 pm),

- temperature:
column. 50°, then raised at the rate of 5° per minute 
upto 145° and then raised at the rate of 10° per minute 
up to 250° hold for 20 minutes,

- inlet port at 220° and detector at 300°,
- split ratio. 1:50,
- flame ionization detector,'
- flow rate: 4.0 ml per minute, using helium as carrier gas, 
- injection volume: 1 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 for memantine and 
adamantane peaks. The relative standard deviation ofthe peak 
response ratio replicate injections due to memantine and 
adamantane is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C!2H21N,HCI from the peak response 
ratios of memantine to the internal standard obtained with the 
reference solution and the test solution respectively.

Storage: Store protected from light and moisture, at a 
temperature below 30°.
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Memantine Tablets
Memantine Hydrochloride Tablets
Memantine Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent ofthe stated amount of memantine 
hydrochloride, C12H21N,HC1.

Usual strengths. 5 mg; 10 mg.

Identification
A. Extract a quantity ofthe powdered tablet containing 70 mg 
of memantine hydrochloride with 10 ml of dichloromethane 
and shaking for 10 minutes. Centrifuge for 10 minutes and use 
the supernatant liquid. Evaporate the solvent at room 
temperature. Collect the residue and dry at 60° for 15 minutes. 
The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 67 mg of 
memantine hydrochloride IPRS treated in the same manner 
or with the reference spectrum of memantine.

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests
Dissolution (2.5.2).
Apparatus No. 1 (Basket),
Medium. 900 ml of 0.2 per cent w/v solution of sodium chloride 
in water, adjusted to pH 1.2 with hydrochloric acid, 
Speed and time. 100 rpm and 30 minutes.

Determine by gas chromatography (2.4.13).
Internal standard solution (a). 0.0028 per cent w/v solution 
of amantadine hydrochloride IPRS in medium.
Test solution. Withdraw a suitable volume of medium and 
filter. Transfer a volume of the filtrate, expected to contain 28 
pg of memantine hydrochloride to a stoppered test tube, add 
1.0 ml of the internal standard solution and 2 ml of 5 M sodium 
hydroxide, and mix for 1 minute. Add 3.0 ml of toluene, and 
mix for 2 minutes. Use the toluene layer.
Reference solution (a). A solution containing 0.00056 percent 
w/v solution of memantine hydrochloride IPRS in dissolution 
medium.

Reference solution (b). Transfer 5.0 ml of the reference 
solution (a) to a stoppered test tube, add 1.0 ml of the Internal 
standard solution and 2 ml of 5 Msodium hydroxide, and mix 
for 1 minute. Add 3.0 ml of toluene, and mix for 2 minutes. Use 
the toluene layer.

Chromatographic system
- a capillary column 30 m x 0.32 mm, coated with 5 per cent 

phenyl and 95 per cent methylpolysiloxane (film 
thickness 0.25 pm),

- temperature:
column. 50° for 2 minutes, then raised at the rate of 20° 
per minute upto at 140° and then raised at the rate of 30° 
per minute upto 200° and hold for 5 minutes,

- injection port at 210° and detector at 300°,
- - flame ionization detector,
- flow rate: 7.0 ml per minute, using helium or nitrogen as 

carrier gas,
- injectionvolume:4 pl,
- injection type: splitless.

Inject reference solution (b). The test in not valid unless the 
resolution between the peaks due to amantadine and 
memantine is not less than 2.0, the tailing factor due to 
amantadine and memantine peaks is not more than 2.0.

Inject reference solution (b) and the test solution.

Calculate the content of Ci2H2]N,HC1 the tablets from the peak 
response ratios of memantine to the amantadine obtained with 
reference solution (b) and the test solution respectively.

Q. Not less than 80 per cent of the stated amount of 
C12H21N,HC1.

Related substances. A. Determine by gas chromatography 
(2.4.13).

Test solution. Transfer a quantity of the powdered tablets 
containing 100 mg of Memantine Hydrochloride to a 100-ml 
volumetric flask. Add 15 ml of 1Msodium hydroxide solution. 
Shake for 5 minutes, mix with the aid of ultrasound for 5 minutes. 
Add 20.0 ml of n-hexane and shake for 10 minutes. Transfer 
the contents into a separator. Allow the layers to separate, 
and filter a portion ofthe top hexane layer through anhydrous 
sodium sulphate.

Reference solution (a). A solution containing 0.05 per cent 
w/v each of memantine impurity A IPRS, memantine 
impurity B IPRS, memantine impurity C IPRS, memantine 
impurity D IPRS and memantine impurity E IPRS in n-hexane.

Reference solution (b). Weigh and transfer 75 mg of 
memantine hydrochloride IPRS to a suitable volumetric flask, 
add 9 ml of IMsodium hydroxide solution and 6 ml of the n- 
hexane, and mix for 10 minutes. Transfer the contents to a 
separator. Allow the layers to separate, and filter a portion of 
the top hexane layer through anhydrous sodium sulphate.

Reference solution (c). Pipette 4.0 ml of the n-hexane layer 
from reference solution (b) in to a 10-ml volumetric flask. Add 
0.5 ml of reference solution (a) and dilute to volume with 
n-hexane.

Reference solution (d). Weigh and transfer 25 mg of 
memantine hydrochloride IPRS to a 50-ml volumetric flask. 
Add 15.0 ml of 1 M sodium hydroxide solution mix for 
5 minutes. Add 20.0 ml of n-hexane and shake for 10 minutes.
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Transfer the contents into a separator. Allow the layers to 
separate, and filter a portion of the top n-hexane layer through 
anhydrous sodium sulphate.-,

Reference solution (e). Dilute 2.0 ml of the reference solution 
(d) to 100.0 ml with n-hexane.

Chromatographic system
- a capillary column 50 mx 0.32 mm, coated with 5 per cent 

phenyl and 95 per cent methylpolysiloxane (film 
thickness 0.52 pm),

- temperature:
column. 50° for 2 minutes, then raised @ of 5° per minute 
to hold at 145° and then raised the temperature @ of 10° 
per minute to 250° and hold for 20 minutes,

- injection port at 220° arid detector at 300°,
- split ratio: 1:20,
- flame ionization detector,
- flow rate: 4 ml per minute, using helium or nitrogen as 

carrier gas, ■ :
- injection volume: 3pl.

4l-bromo-3,5-dimethyladamantane,this is a process impurity,

53,5-dimethyladamantan-l-yI. . ...

Name Relative 
retention time

Memantine impurity A1 . . 0.77

Memantine 1.0
Memantine impurity B2. L03
Memantine impurity C? 1.1

Memantine impurity D4 • 1.2

Memantine impurity Es . ■ . 1.4

ri,3-dimethyladamantane,this is a process impurity,
23,5-dimethyiadamantane-l-ol,this is a process impurity,
3l-chloro~3,5-dimethyladamantane,this is a process impurity,

Inject reference solution (c) and (e) : The test is not valid 
unless the resolution betweeri the peaks due to memantine 
and memantine impurity B and between memantine impurity B 
and memantine impurity C is not less than 2.0 obtained with 
reference solution (c). and the tailing factor is not more than 
2.0 obtained with reference solution (e).

Inject reference solution (e) and the test solution. In the 
chromatogram obtained with the test solution, the area of 
peak corresponding to memantine impurity E is not more than 
0.6 times the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.3 per cent), the area of 
any other secondary peak is not'more than 0.4 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (e) (0:2 per cent) and the. sum of areas of all 
the secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with , reference solution 
(e) (0.5 per cent).excluding memantine lactose adduct.

IP 2022

B. Determine by Liquid chromatography (2.4.14).

NOTE — Perform this test, if lactose is present in the 
formulation.

Test solution. Weigh a quantity of powdered tablets containing 
100 mg of Memantine Hydrochloride into a 20-ml volumetric 
flask. Add 10.0 ml of mobile phase, and sonicate for 30 minutes. 
Centrifuge, and pass a portion of the solution through a 
suitable filter of 0.45 p.m.

Reference solution. A 0.02 per cent w/v solution of memantine 
hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x .4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 70 volumes ofabuffer solution 

prepared by dissolving 3.3 g of monobasic potassium 
phosphate and 2.3 g of sodium 1-octane sulphonate in 
1000 ml of water, adjusted to pH 6.1 by 4 per cent 
w/v solution of sodium hydroxide, and 4 volumes of 
methanol and 26 volumes of acetonitrile,

- flow rate: 1.3 ml per minute,
- refractive index detector, 
- injection volume: 50 pl.

Name Relative Correction.
retention time. , , factor

Memantine lactose adduct 0.41 . 1.89
Memantine 1.0 . —-

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 3.5.

Inject the reference solution and. the test solution. Run the 
chromatogram 1.3 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to iriemantine lactose 
adduct is not more than 0.7 times the area of the principal peak 
in the chromatogram obtained with reference solution (1.4 per 
cent).

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by gas chromatography (2.4.13), as described under 
Assay using the following solution

Test solution (a). Transfer one tablet to a 100-ml volumetric 
flask, add 40 ml of water, disperse with the aid of ultrasound 
for 30 minutes, further add 40ml of methanol and shake for 10 
minutes. Dilute to volume with methanol and centrifuge. Dilute 
a suitable volume of supernatant liquid with water to obtain a 
solution containing 0.002 per cent w/v of memantine 
hydrochloride. ’

Other tests. Comply with the tests stated under. Tablets.
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Assay. Determine by gas chromatography (2.4.13).

Internal standard solution. A solution containing 0.0025 per 
cent w/v of amantadine hydrochloride IPRS in water.

Test solution (a). Weigh and powder 20 tablets. Disperse a 
quantity of the. powder containing 10 mg of Memantine 
Hydrochloride in 40 ml of methanol and sonicate for 30 minutes, 
further add 40 ml of water and sonicate for 30 minutes with 
intermittent shaking. Dilute to 100.0 ml with water, and 
centrifuge a portion for 10 minutes. Dilute 2.0 ml of the clear, 
supernatant liquid to 10.0 ml with water and mix.

Test solution (b). Pipette 5.0 ml of the test solution (a) in to a 
stoppered test tube, add 4.0 ml of internal standard solution 
and add 2 ml of 20 per cent w/v solution of sodium hydroxide, 
mix on a vortex mixer for 1 minute. Add 4.0 ml of toluene, and 
mix on a vortex mixer for 5 minutes. Allow the two layers to 
separate.

Reference solution (a). Dissolve 100 mg of memantine 
hydrochloride IPRS in methanol with the aid of ultrasound 
and dilute to 100.0 ml with methanol. Pipette 10.0 ml of the 
solution into a 100-ml volumetric flask, add 40 ml of methanol 
and dilute to volume with water. Dilute 2.0 ml of the solution 
to 10.0 ml with water and mix.

Reference solution (b). Pipette 5.0 ml of the reference solution 
(a) in to a stoppered test tube, add 4.0 ml of internal standard 
solution stoppered test tube, add 2 ml of 20 per cent w/v 
solution of sodium hydroxide and mix for 1 minute. Add 4.6 ml 
of toluene, and mix on a vortex mixer for 3 minutes. Allow the 
two layers to separate.

Blank. To 5.0 ml of 8.0 per cent v/v solution of methanol in 
water add 2 ml of 20 per cent w/v solution of sodium hydroxide, 
and mix for 1 minute. Add 4.0 ml of toluene, and mix on vortex 
for 3 minutes. Allow the two layers to separate. Inject the 
toluene layer. .

Chromatographic system
- a capillary column 30 m x 0.3,2 mm, packed with 5 per 

cent, phenyl and 95 per cent methylpolysiloxane (film 
thickness 0.25 pm),

- temperature:
column. 50° for 2 minutes, then raised at the rate of 20° 
per minute to hold at 140° and then raised the rate of 30° 
per minute to 200° and hold for 5 minutes,

- injection port at 210° and detector at 300Q,
- split ratio: 1:20,
- flame ionization detector,
- flow rate: 7 ml per minute, using helium or nitrogen as 

carrier gas,
- injection volume: 4 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to amantadine and 
memantine is not less than 2.0. The tailing factor is not more 

than 2.5 for amantadine and not more than 2.0 for memantine 
obtained from reference solution (b).

Inject the blank solution, reference solution (b) and test 
solution (b).

Calculate the content of C12H2iN,HCl in the tablets from the 
peak response ratios of memantine to the amantadine obtained 
with reference solution (b) and test solution (b) respectively.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Menotropin
Human Menopausal Gonadotropin; Menotrophin
Menotropin is a sterile preparation containing glycoprotein 
gonadotropins possessing follicle stimulating and luteinizing 
activities. The preparation is exclusively or predominantly of 
pituitary origin and is extracted from the urine of post­
menopausal women. Menotropin may be prepared by suitable 
fractionation procedure followed by ion-exchange 
chromatography. It is prepared in conditions designed to 
minimise microbial contaminations and to be in compliance 
with the requirements of viral safety.

Menotropin has the property in females of stimulating growth 
and maturation of ovarian follicles and in males of maintaining 
and stimulating testicular interstitial cells (Leydig tissue) 
related to testosterone production and . of being responsible 
for full development. and maturation of spermatozoa in 
seminiferous tubules^

Menotropin contains not less than 401U of Follicle Stimulating 
hormone (FSH) activityper mg. The ratio of IU of luteinizing 
hormone (LH) activity to IU of follicle stimulating hormone 
(FSH) is approximately 1. For each component the estimated 
potency is not less than 80 per cent and not more than 125 per 
cent of the stated potency.

Category. Gonadotropic hormone.

Description. An almost white or slightly yellow powder, 
soluble in water.

Identification

It causes enlargement of the ovaries of immature female rats 
and increases the weight of the seminal vesicles and prostate 
gland of immature male, rats when administered as described 
under assay.

Tests
NOTE — Menotropin is prepared by suitable collection and 
extraction procedures followed by purification steps. The 
method of preparation includes steps that have been shown 
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to remove and / or inactivate extraneous agents including 
viral agents as determined by a suitable risk based approach 
as approved by the regulatory authority. The drug substance 
is negative for HIV, HCV and HBV using validated NAT 
(Nucleic Acid Test) based assays.

Hepatitis B surface antigen. Examine by a suitably sensitive 
immunochemical method (2.2.14). Hepatitis B surface antigens 
are not detected.

HCV antibodies. Examine by a suitably sensitive 
immunochemical method, (2.2.14) Hepatitis C antibodies are 
not detected.

HIV antibodies.Examine by a suitably sensitive 
immunochemical method, (2.2.14) HIV antibodies are not 
detected.

Water (2.3.43). Not more than 5.0 per cent w/w, by using 4 mg 
(Method 3).

Assay

Potency. The potency of menotropin with respect to its follicle 
stimulating hormone activity is estimated by comparing its 
effect in enlarging the ovaries of immature female rats with 
that of the standard preparation of human urinary FSH and 
human urinary LH under the conditions of suitable method of 
assay.

The potency of menotropin with respect to its luteinizing 
hormone activity is estimated by comparing its effect in 
increasing the weight of the seminal vesicles or the prostate 
gland of immature male rats with that ofthe standard preparation 
of urinary FSH and urinary LH under the conditions of suitable 
method of assay.

Standard preparation. The standard preparation is the 
International standard preparation of human urinary Follicle 
Stimulating Hormone (FSH) and Luteinizing Hormone (LH), 
consisting of freeze-dried extract from urine of post­
menopausal together with lactose or any other suitable 
preparation, the potency of which has been determined in 
relation to the International reference standard.

a) Assay for Follicle stimulating hormone activity

Select female rats of the same strain, 19 to 28 days old and 
differing in age by not more than 3 days, and having weights 
such that the difference between the heaviest rat and the 
lightest rat is not more than 10 g. House the animals under 
uniform conditions of temperature, light, food and water. Mark 
the animals for identification, and divide them at random into 
seven equal groups of at least six animals per group. If sets of 
six litter mates are available, allot one litter mate from each set 
to each group and mark according to litter. Assign one group, 
to each standard preparation one group to each assay 
preparation and one group to the control. Keep the control 
group during dose determination trail only.

Choose three doses of the standard preparation and three 
doses of the preparation being examined such that the smallest 
dose produces a positive response in some of the rats and the 
largest dose does not produce a maximum response in all of 
the rats. Use doses in geometric progression. As an initial 
approximation total doses of 1.5, 3.0, 6.0 IU may be tried 
although the dose will depend on the sensitivity ofthe animals 
used which may vary widely.

Standard solution. Dissolve a sufficient quantity of the 
standard preparation corresponding to the daily doses to be 
used in sufficient albumin-phosphate buffer pH 7.2 containing 
not less than 70 IU of Chorionic Gonadotropin per ml so that 
the daily dose is about 0.2 ml. Add a suitable antimicrobial 
preservative such as 0.4 per cent w/v of phenol or 0.002 per 
cent w/v of thiomersal. Store the solution at a temperature of 
2° to 8°.

Test solution. Prepare test solution similar to that of standard 
solution by dissolve a sufficient quantity of the preparation 
under examination instead of standard preparation.

Inject subcutaneously into each rat the daily dose allocated 
to its group. Repeat the procedure after 24 and 48 hours. About 
24 hours after the last injection, euthanize the rats and remove 
the ovaries. Remove any extraneous fluid and tissue and 
immediately weigh the ovaries from each animal. Record the 
combined weight of both ovaries from each rat. Calculate the 
result of the assay by standard statistical methods using the 
weight of the ovaries as the response. (The precision of the 
assay may be improved by a suitable correction of the organ 
weight with reference to the weight of the animal from which it 
was taken; an analysis of covariance may be used). The fiducial 
limits of error are not less than 64 per cent and not more than 
156 per cent of stated potency.

b) Assay for Luteinizing hormone activity

Standard solution. Dissolve a sufficient quantity of standard 
preparation corresponding to the daily doses to be used in 
sufficient albumin-phosphate buffer pH 7.2 so that the daily 
dose is about 0.2 ml. Add a suitable antimicrobial preservative 
such as 0.4 per cent w/v of phenol or 0.002 per cent w/v of 
thiomersal. Store the solution at a temperature of 2° to 8°.

Test solution. Prepare test solution similar to that of standard 
solution by dissolve a sufficient quantity of the preparation 
under examination instead of standard preparation.

Select male rats of the same strain, approximately 19 to 28 
days old and differing in age by not more than 3 days, and 
having weights such that the difference between the heaviest 
rat and the lightest rat is not more than 10 g. House the animals 
under uniform conditions of temperature, light, food and water 
Mark the animals for identification, and divide them at random 
into seven equal groups of at least six animals per group. If 
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sets of six litter mates are available, allot one litter mate from 
each set to each group and mark according to litter. Assign 
one group to each standard preparation one group to each 
assay preparation and one group to the control. Keep the 
control group during dose determination trail only

Choose three doses of the Standard preparation and three 
doses ofthe preparation being examined such that the smallest 
dose is sufficient to produce a positive response in some of 
the rats and the largest dose does not produce a maximum 
response in all ofthe rats. Use doses in geometric progression. 
As an initial approximation, total doses of 7,14 and 28 IU may 
be tried although the dose will depend on the sensitivity of 
the animals used, which may vary widely Dissolve separately 
the total quantities of the preparation being examined and of 
the standard Preparation corresponding to the daily doses to 
be used in sufficient albumin phosphate buffer pH 7.2 so that 
the daily dose is about 0.2 ml. Add a suitable antimicrobial 
preservative such as 0.4 per cent w/v of phenol or 0.002 per 
cent w/v of thiomersal. Store the solutions at a.temperature of 
2° to 8°, Inject subcutaneously into each rat the daily dose 
allocated to its group on 4 consecutive days at the same time 
each day. On the fifth day, about 24 hours after the last 
injection, euthanize the rats and remove the seminal vesicles 
or the prostate gland. Remove any extraneous fluid and tissue 
and weigh immediately the seminal vesicles or the prostate 
gland. Calculate the result of the assay by standard statistical 
methods, using, the weight of the vesicles.or the prostate, 
gland as the response. (The precision of the assay may be 
improved by a suitable correction of the organ weight with 
reference to the weight of the animal from which it was taken; 
an analysis of covariance maybe used). The fiducial limits of 
error are not less than 64 per cent and not more than 156 per 
cent of stated potency.

Bacterial endotoxins (2.2.3). Not more than 0.78 IU per IU of 
Follicle-Stimulating Hormone.

Sterility (2.2.11). Complies with the test for sterility, if the 
menotropin intended for use in the manufacture of parenteral 
preparations without a further appropriate sterilisation 
procedure.

Abnormal toxicity (2.2.1). Complies with the test for abnormal 
toxicity (2.2.1) using a quantity equivalent to 75 IU follicle 
stimulating hormone.

Storage. Menotropin should be kept in an airtight, tamper- 
evident container and protected from light. Store in a 
refrigerator at 2° to 8°.

Labelling. The label of the sealed container states (1) the 
number of IU (Units) of follicle-stimulating hormone activity, 
the number of IU (Units) of luteinizing hormone activity in the 
container ; (2) The number of IU (Units) of follicle stimulating 
hormone activity per mg and the number of IU (units) of 
luteinizing hormone activity per mg; (3) where applicable, the 

number of IU (Units) of chorionic gonadotropin activity per 
mg; (4) the date after which the material is not intended to be 
used; (5) the condition under which it should be stored; (6) 
where applicable, that it is sterile.

Menotropin for Injection
Menotrophin for Injection
Menotropin for Injection is a sterile material consisting of 
menotropin with or without excipients. It may also contain an 
antimicrobial agent. It is supplied in a sealed container. 
Menotropin injection contains not less than 80 per cent and 
not more than 125 per cent of the stated potency

The injection is reconstituted by dissolving the contents of 
the sealed container in the requisite amount of Sterile Water 
for Injection or a suitable diluent supplied by the manufacturer, 
immediately before use. The reconstituted solution should be 
used immediately after preparation but, in any case, within the 
period as recommended by the manufacturer.

The reconstituted solution complies with the requirements 
for Clarity of solution and Particulate matter stated under 
parenteral preparations (Injections).

Usual strengths. 75 IU per container, 150 IU per container.

Description. A white or almost white, slightly yellow powder, 
lyophilized powder

Identification
It causes enlargement of the ovaries of immature female rats 
and increases in the weight of the seminal vesicles and prostate 
gland of immature male rats when administered as described 
under the Assay.

Tests
NOTE — Tests for Hepatitis B Surface antigen, HCV 
antibodies and HIV antibodies may be omitted if the 
menotropin for injection is prepared from menotropin 
complied as per monograph in current edition of IP. If any 
excipient of human origin isused, the injection must be free 
from HIV, HCV and HBV, confirmed by using validated NAT 
(Nucleic Acid Test) based assays.

pH (2.4.24). 6.0 to 8.0, dissolve the vial contents in 3ml of 
water.

Hepatitis B surface antigen. Examine by a suitably sensitive 
immunochemical method, (2.2.14) Hepatitis B surface antigens 
are not detected.

HCV antibodies. Examine by a suitably sensitive 
immunochemical method, (2.2.14) Hepatitis C antibodies are 
not detected.
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HIV antibodies. Examine by a suitably sensitive 
immunochemical method, (2.2.14) HIV antibodies are not 
detected.

Water (2.3.43). Not more than 5.0 per cent (Method 3).

Other tests. Comply with the requirements stated under 
Powders for injections with the following requirements.

Bacterial endotoxins (2.2.3). Not more than 0.78 IU per RI of 
follicle stimulating hormone.

Assay

Potency. The potency of menotropin with respect to its follicle 
stimulating hormone activity is estimated by comparing its 
effect in enlarging the ovaries of immature female rats with 
that of the standard preparation of human urinary FSH and 
human urinary LH under the conditions of suitable method of 
assay.'

The potency of menotropin with respect to its luteinizing 
hormone activity is estimated by comparing its effect in 
increasing the weight of the. seminal vesicles or the prostate 
gland of immature male rats with that of the standard preparation 
of urinary FSH and urinary LH under the conditions of suitable 
method of assay.

Standard preparation. The standard preparation is the 
International standard preparation of human urinary Follicle 
Stimulating Hormone (FSH) and Luteinizing Hormone (LH), 
consisting of freeze-dried extract from urine of post­
menopausal together with lactose or any other suitable, 
preparation, the potency of which has been determined in 
relation to the International reference standard:

a) Assay for Follicle stimulating hormone activity

Select female rats of the same strain, 19 to 28 days old and. 
differing in age by not more than 3 days, and having weights 
such that the difference between the heaviest rat and the 
lightest rat is not more than 10 g. House the animals under 
uniform conditions of temperature, light, food and water. Mark, 
the animals for identification, and divide them at random into 
seven equal groups of at least six animals per group. If sets of 
six litter mates are available, allot one litter mate from each set 
to each group and mark according to litter. Assign one group 
to each standard preparation one group to each assay 
preparation and one group to the control. Keep, the control, 
group during dose determination trail only.

Choose three doses of the standard preparation and three 
doses of the preparation being examined such that the smallest 
dose produces a positive response in some of the rats and the 
largest dose does not produce a maximum response in all of 
the rats. Use doses in geometric progression. As an initial 
approximation total doses of 1.5, 3.0, 6.0 IU may be tried.; 
although the dose, will depend on the sensitivity of the animals 
used which may vary widely. ... i;

Standard solution. Dissolve a sufficient quantity of the 
standard preparation corresponding to the daily doses to be 
used in sufficient albumin-phosphate buffer pH 7.2 containing 
not less than 70 IU of Chorionic Gonadotropin per ml so that 
the daily dose is about 0.2 ml.. Add a suitable antimicrobial 
preservative such as 0.4 per cent w/v of phenol or 0.002 per 
cent w/v of thiomersal. Store the solution at a temperature of 
2° to 8°.

Test solution. Prepare test solution similar to that of standard 
solution by dissolve a sufficient quantity of the preparation 
under examination instead of standard preparation.

Inject subcutaneously into each rat the daily dose allocated 
to its group. Repeat the procedure after 24 and 48 hours. About 
24 hours after the last injection, euthanize the rats and remove 
the ovaries. Remove any extraneous fluid and tissue and 
immediately weigh the ovaries from each animal. Record the 
combined weight of both ovaries from each rat. Calculate the 
result of the assay by standard statistical methods using the 
weight of the ovaries as the response. (The precision of the 
assay may be improved by a suitable correction of the organ- 
weight with reference to the weight of the animal from which it 
was taken; an analysis of covariance may be used). The fiducial 
limits of error are not less than 64 per cent and not more than 
156 per cent of stated potency.

b) Assay for Luteinizing hormone activity

Standard solution. Dissolve a sufficient quantity of standard 
preparation corresponding to the daily doses to be used in 
sufficient albumin-phosphate buffer pH 7.2 so that the daily 
dose is about 0.2 ml. Add a suitable antimicrobial preservative' 
such as 0.4 per cent w/v of phenol or 0.002 per cent w/v of 
thiomersal. Store the solution at a temperature of 2° to 8°.

Test solution. Prepare test solution similar to that of standard 
solution by dissolve a sufficient quantity of the preparation' 
under examination instead of standard preparation.

Select male rats of the same strain, approximately 19 to 28 
days old and differing in age by hot more than 3 days, and 
having weights such that the difference between the heaviest 
rat and the lightest rat is not more than 10 g. House the animals 
under uniform conditions of temperature, light, food and water. 
Mark the animals for identification, and divide them at random 
into seven equal groups of at least six animals per group. If 
sets of six litter mates are available, allot one litter mate from 
each set to each group and mark according to. litter. Assign, 
one group to each standard preparation one group to each 
assay preparation and one group to the control. Keep the 
control group during dose determination trail only.

Choose three doses of the Standard preparation and three 
doses ofthe preparation being examined such that the smallest 
dose is sufficient to produce a positive response in some of 
the rats and the largest dose does not produce a maximum 
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response in all of the rats. Use doses in geometric progression. 
As an initial approximation, total doses of 7,14 and 28 IU may 
be tried although the dose will depend on the sensitivity of 
the animals used, which may vary widely. Dissolve separately 
the total quantities of the preparation being examined and of 
the standard Preparation corresponding to the daily doses to 
be used in sufficient albumin phosphate buffer pH 7.2 so that 
the daily dose is about 0.2 ml. Add a suitable antimicrobial 
preservative such as 0.4 per cent w/v ofphenol or 0.002 per 
cent w/v of thiomersal. Store the solutions at a temperature of 
2° to 8°, Inject subcutaneously into each rat the daily dose 
allocated to its group on 4 consecutive days at the same time 
each day. On the fifth day, about 24 hours after the last 
injection, euthanize the rats and remove the seminal vesicles 
or the prostate gland. Remove any extraneous fluid and tissue 
and weigh immediately the seminal vesicles or the prostate 
gland. Calculate the result of the assay by standard statistical 
methods, using the weight of the vesicles or the prostate 
gland as the response. (The precision of the assay may be 
improved by a suitable correction of the organ weight with 
reference to the weight of the animal from which it was taken; 
an analysis of covariance may be used). The fiducial limits of 
error are not less than 64 per cent and not more than 156 per 
cent of stated potency.

Storage. Sealed container, store protected from light in 
containers at a temperature not exceeding 20°. / ;

Labelling. The label states (1) the number of IU (units) of 
follicle stimulating, hormone activity; (2) the number of IU 
(units) of luteinizing hormone activity and (3) where applicable, 
the number of IU (units) of chorionic gonadotrophin activity 
contained in it.

Menthol

ch3

■ h3c ^ch3

C1oH2OQ ' . ’ Mol. Wt.156.3

Menthol is 2-isopropyl-5-methylcyclohexanok It is obtained 
from the volatile oils of various species of Mentha or prepared 
synthetically. It maybe levo-rotatory [(-)-menthol] or racemic 
[(±)-menthol].

Category. Topical antipruritic.

Description. Colourless, hexagonal or needle-like crystals, or 
infused masses or a crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with menthol IPRS 
or with the reference spectrum of menthol.

B. Dissolve 10 mg in 1 ml of sulphuric acid and add 1 ml of a 
1 per cent w/v solution of -vanillin in sulphuric acid; an 
orange-yellow colour is produced. Add 1 ml of water; the 
colour changes to violet (distinction from thymol).

C. When triturated with about an equal weight of camphor or 
chloral hydrate or phenol, the mixture liquefies.

Tests

Appearance of solution. Dissolve 1.0 g in 10 ml of ethanol 
(95 per cent). The solution is not more opalescent than 
opalescence standard OS4 (2.4.1), and not more intensely 
coloured than reference solution RS6 (2.4.1).

Acidity. To 1.0 g in a 100-ml glass-stoppered conical flask add 
20 ml of water, boil until dissolution is complete, cool, stopper 
the flask and shake vigorously for 1 minute. Add a few crystals 
of the substance under examination to initiate crystallisation, 
shake vigorously for 1 minute and filter. To 5 ml of the filtrate 
add 0.05 ml ofmethyl red solution and 0.05 ml of 0.01 M sodium 
hydroxide; the solution is yellow.

Specific optical rotation (2.4.22). (for (-)-menthol)-51.0° to - 
49.0°; (for (± )-menthol) -2.0 ° to +2.0°, determined in a 
10.0 per cent w/v solution in ethanol (95per cent).

Congealing range (2.4.10). (for (± )-menthol) 27.0° to 28.0°; on 
prolonged stirring, the temperature rises 30° to 32°.

Related substances. Determine by gas chromatography 
(2.4.13).

Test solution. Dissolve 0.1 g in sufficient ethanol (95 per 
cent) to produce 10 ml.

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with ethanol(95 per cent) : '

Reference solution (b). Dilute 1 ml of reference solution (a) to 
20 ml with ethanol (95per cent).

Chromatographic system
- a glass or stainless steel column 4 m x 2 mm, packed with 

diatomaceous support (125 to 180 mesh) impregnated 
with 5 per cent carbowax 20 M -(Polyethylene glycol 
compund20M),

- temperature:
column 80°, after 2 minutes, increase the temperature of 

. the column to 240°. at a rate of 8° per minute and maintain 
at this temperature; for. 15 minutes, 
injection port at 250° and the detector at 240°,

- flow rate: 30 ml per minute of the carrier gas.
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Inject 1 pl of each solution. Run the chromatogram obtained 
with the test solution for 3 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution the sum ofthe areas of all the secondary peaks is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent). Ignore any 
peak with an area less than the principal peak in the 
chromatogram obtained with reference solution (b) 
(0.05 per cent).

Residue on evaporation. Evaporate 2.0 g on a water-bath and 
heat at 105° for 1 hour. The residue weighs not more than 
1.0 mg (0.05 percent).

Storage. Store protected from light and moisture at a 
temperature not exceeding 30°

Labelling. The label states whether the contents are levo­
rotatory or racemic menthol.

Menthol and Benzoin Inhalation
Menthol and Benzoin Inhalation is an inhalation vapour, 
solution of racementhol or levomenthol 20 g in sufficient 
benzoin inhalation to produce 1000 ml.

Menthol and Benzoin Inhalation contains not less than 
2.8 per cent w/v of total balsamic acids, calculated as cinnamic 
acid, C9H8O2.

Tests

Total solids (2.6.5). 9.0percentto 12.0 percent w/v, determined 
on 2 ml of the solution by drying at 105° for 4 hours.

Other tests. Comply with the tests stated under Inhalation 
Preparations.

Follow the procedure described under Assay with suitable 
dilution of the reference solution wherever the amount of active 
substance is to be determined in any test.

Assay. Boil 10 ml with 25 ml of ethanolic potassium hydroxide 
solution under a reflux condenser for 1 hour. Evaporate the 
ethanol (95 per cent), disperse the residue in 50 ml of hot 
water, cool, add 80 ml of water and 1.5 g of magnesium sulphate 
dissolved in 50 ml of water. Mix thoroughly and allow to 
stand for 10 minutes. Filter, wash the residue oh the filter with 
20 ml of water, acidify the combined filtrate and washings 
with hydrochloric acid and extract with four 40 ml quantities 
of ether. Discard the aqueous solution, combine the ether 
extracts and extract with successive quantities of20,20,10,10 
and 10 ml of sodium hydrogen carbonate solution, washing 
each aqueous extract with the same 20 ml of ether. Discard the 
ether layers, carefully acidify the combined aqueous extracts 
with hydrochloric acid and extract with successive quantities 

of 30, 20, 20 and 10 ml of chloroform, filtering each extract 
through anhydrous sodium sulphate supported on absorbent 
cotton. Distil the chloroform from the combined filtrates until 
10 ml remains and remove the remainder in a current of air. 
Dissolve the residue, with the aid of gentle heat, in 10 ml of 
ethanol (95 per cent), previously neutralised to phenol red 
solution, cool and titrate with 0.1 Msodium hydroxide using 
phenol red solution as indicator.

1 ml of 0.1Msodium hydroxide is equivalent to 0.01482 g of 
total balsamic acids, calculated as cinnamic acid, C9H8O2.

Labelling. The label states the amount of active ingredient 
delivered per inhalation.

Mephentermine Sulphate

r h i . •
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Mephentermine Sulphate is A,a,a-trimethylphenethylamine 
sulphate dihydrate.

Mephentermine Sulphate contains not less than 98.0 percent 
and not more than 102.0 per cent of (CnHi7N)2,H2SO4.; 
calculated on the dried basis.

Category. Sympathomimetic.

Description. A white crystals or a white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mephentermine 
sulphate IPRS or with the reference spectrum of 
mephentermine sulphate.

B. A 0.2 per cent w/v solution yields a precipitate with iodine 
solution and with potassium mercuri-iodide solution.

C. Dissolve 0.1 g in 5 ml of water, add with stirring 10 ml of 
picric acid solution. Allow to stand for 30 minutes, filter and 
wash the precipitate with small quantities of cold water until 
the last washing is colourless; the precipitate, after drying at 
105° mcltsat 154°to 158° (2.4.21). •

D. It gives the reactions of sulphates (2.3.1).

Tests

pH (2.4.24). 4.0 to 6.5, determined in a 2.0 per cent w/v solution 
in carbon dioxide-free water.
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Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). 5.0 to 8.0 per cent, determined on 
0.5 g by drying in an oven at 105° for 3 hours.

Assay. Weigh 0.4 g, dissolve in 250 ml of water, add 5 g of 
sodium chloride, shake well and add 5 ml of 5 M sodium 
hydroxide. Extract with 30 ml and then with further quantities, 
each of 20 ml, of ether until the base is completely extracted. 
Combine the ether extracts, wash with two quantities, each of 
10 ml, of water and extract the aqueous washings with 10 ml of 
ether, adding this ether to the main ether extract. Add to the 
ether solution 30.0 ml of 0.05 M sulphuric acid, stir thoroughly 
and warm gently until the ether is evaporated. Cool and titrate 
with 0.1 M sodium hydroxide using methyl red solution as 
indicator. Repeat the operation without the substance under 
examination. The difference between the titrations represents 
the amount of sulphuric acid required.

1 ml of 0.05 Msulphuric acid is equivalent to 0.02123 g of 
(CnH]7N)2,H2SO4.

Storage. Store protected from light and moisture.

Assay. Measure a volume containing about 0.2 g of 
mephentermine, add water if necessary to produce 20 ml add 
5 g of sodium chloride, shake well and add 5 ml of 
5 Msodium hydroxide. Extract with 30 ml and then with further 
quantities, each of 20 ml, of ether until the base is completely 
extracted. Combine the ether extracts, wash with two quantities, 
each of 10 ml, of water and extract the aqueous washings with 
10 ml of ether, adding this ether to the main ether extract. Add 
to the ether solution 30.0 ml of 0.05 M sulphuric acid, stir 
thoroughly and warm gently until the ether is evaporated. 
Cool and titrate with 0.1 M sodium hydroxide using methyl 
red solution as indicator. Repeat the operation without the 
substance under examination. The difference between the 
titrations represents the amount of sulphuric acid required.

1 ml of 0.05 M sulphuric acid is equivalent to 0.0163 g of 
CuH17N.

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of mephentermine in a suitable dose-volume.

Mephentermine Injection
Mephentermine Sulphate Injection
Mephentermine Injection is a sterile solution of 
Mephentermine Sulphate in Water for Injections.

Mephentermine Injection contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
mephentermine, C]iH]7N.

Usual strength. The equivalent of 15 mg of mephentermine 
per ml (21 mg of mephentermine;sulphate is approximately 
equivalent to 15 mg of mephentermine).

Identification

A. A 0.2 per cent w/v solution yields a precipitate with iodine 
solution and with potassium mercuri-iodide solution.

B. Dissolve 0.1 g in 5 ml of water, add with stirring 10 ml of 
picric acid solution. Allow to stand for 30 minutes, filter and 
wash the precipitate with small quantities of cold water until 
the last washing is colourless; the precipitate, after drying at 
105° melts at 154° to 158° (2.4.21).

C. It gives the reactions of sulphates (2.3.1).

Tests

pH (2.4.24). 4.0to6.5.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Mepyramine Maleate
Pyrilamine Maleate

C17H23N3O,C4H4O4 Mol. Wt. 401.5

Mepyramine Maleate is 2-(/V-4-methoxybenzyl-W-2- 
pyridylamino)ethyldimethylamine hydrogen maleate.

Mepyramine Maleate contains not less than 99.0 percent and 
not more than 101.0 per cent of Ci.D^NAXCJ LO.;, calculated 
on the dried basis.

Category. Histamine Hrreceptor antagonist.

Description. A white or slightly yellowish, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mepyramine 
maleate IPRS or with the reference spectrum of mepyramine 
maleate.
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Tests

Appearance of solution. A4.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and not more intensely 
coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 4.9 to 5.2, determined in a 2.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 50.0 ml with the 
mobile phase.

Reference solution (a). A solution containing O.OOOl per cent 
w/v each of anisaldehyde, mepyramine impurity A IPRS and 
mepyram ine impurity C IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of the 
solution to 10.0 ml with the mobile phase.

Chromatographic system . .
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 0.1 volume of triethylamine, 

40 volumes of a 0.08 per cent w/v solution of ammonium 
acetate and 60 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Name Relative
retention time

Maleic acid 0.2

Mepyramine impurity C1 0.3

•pyridin-2-amine,
^anisaldehyde, < , ■ .< ■■ . .

3jV-(4-methoxybenzyl)pyridin-2-amine. , . ......................

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to mepyramine impurities C 
and B is not less than 3.0.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to mepyramine impurities A and C 
is not more than the area of the corresponding peak in. the 
chromatogram obtained with reference^ solution (a) 
(0.2 per cent). The area of any peak corresponding to 
mepyramine impurity B is not more than twice the area of the

Mepyramine impurity B2 0.4

Mepyramine impurity A3 0.5

Mepyramine (Retentiontime: aboutl 3 minutes) 1.0 

principal peak in the chromatogram obtained with reference 
solution (b) (0.2 per .cent), the area .of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1 per 
cent) and the sum bf areas of all the secondary peaks is not 
more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.5 per 
cent). Ignore any peak with an area less than 0:5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent) and the peak due to 
maleic acid.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method A (20 ppm).

Chlorides (2.3.12); 2.5 g dissolved in 15 ml of water complies 
with the limit test for chlorides (100 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.25 per cent, 
determined on 2.0 g by drying in an oven at 80°.

Assay. Weigh 0.15 g, dissolve in 40 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 Mperchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02007 g of 
CI7H23N3O,C4H4O4.

Storage. Store protected from light and moisture.

Mepyramine Tablets
Mepyramine MaleateTablets; Pyrilamirie Maleate 
Tablets; Pyrilamine Tablets ■
Mepyramine Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
mepyramine maleate, C]7H33N3O,C4H4O4.

Usual strength. 50 mg.

Identification

A. Shake a quantity of the powdered tablets containing 0.1 g 
of Mepyramine Maleate with 16 ml oidichloromethane, filter 
and evaporate the filtrate to dryness. .

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with mepyramine maleate IPRS or with the reference 
spectrum of mepyramine maleate.

B. In the test for Related substances, the principal spot in the 
chromatogram obtained with test solution(b) corresponds to 
that in the chromatogram obtained with reference solution (b).
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C. Dissolve a quantity of the powdered tablets containing 
0.2 g of Mepyramine Maleate, freed as far as possible from 
any sugar coating, in 3 ml of water, add 2 ml of 5 M sodium 
hydroxide and shake with three quantities, each of 3 ml, of 
ether. Warm the aqueous layer in a water-bath for 10 minutes 
with 2 ml of bromine solution, heat to boiling, cool and add 
0.2 ml to a solution of 10 mg of resorcinol in 3 ml ofsulphuric 
acid', a bluish black colour is produced on heating for 
15 minutes in a water-bath.

Tests

Related substances. Determine by thin-layer chromatography 
(2.4,17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 100 volumes of ethyl acetate and 
2 volumes of diethylamine.

NOTE—Prepare the following solutions immediately before 
use.

Test solution (a). Shake a quantity of the powdered tablets 
containing 0.4 g of Mepyramine Maleate with 10 ml of 
chloroform and filter.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with 
chloroform.

Reference solution (a).-A 4.0 per cent w/v solution of 
mepyramine maleate IPRS in chloroform.

Reference solution (b). A 0.4 per cent w/v solution of 
mepyramine maleate IPRS in chloroform-.

Reference solution (c). A 0.008 per cent w/v solution of 
mepyramine maleate IPRS in chloroform.

Reference solution (d). A 0.004 per cent w/v solution of 
mepyramine maleate IPRS in chloroform.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 254 
nm. Any secondary spot in the chromatogram obtained with 
test solution (a) is not more intense than the spot in the 
chromatogram obtained with reference solution (c). The test 
is not valid unless the Rf values of the principal spots in the 
chromatograms obtained with test solution (a) and reference 
solution (a) are at least 0.2 and unless the spot in the 
chromatogram obtained with reference solution (d) is clearly 
visible. Ignore the spot due to maleic acid on the line of 
application.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh arid powder 20 tablets. Disperse a quantity of 
the powder containing 0.1 g of Mepyramine Maleate, add 75 
ml of water and 5 nil of 2 M hydrochloric' acid, shake 
vigorously for 15 minutes and dilute to 100.0 ml with water. 
Centrifuge and dilute 10.0 ml of the clear, supernatant liquid to 
100.0 ml with water. To 10.0 ml add 10 ml of 0.1 M hydrochloric 

MERCAPTOPURINE

acid and dilute to 50.0 ml with water. Measure the absorbance 
of the resulting solution at the maximum at about 316 nm (2.4.7). 
Calculate the content of CMk;N3O,C4H4O4 taking 206 as the 
specific absorbance at 316 nm.

Storage. Store protected from light and moisture.

Mercaptopurine

C5H4N4S,H2O. .. . Mol. Wt. 170.2 .

Mefcaptopurine is purine-6-thiol monohydrate.

Mercaptopurine contains not less than 98.5 per cent and not 
more than 101.0 per cent of C5H4N4S, calculated on the 
anhydrous basis.

Category. Anticancer.

Description. Ayellow, crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out,

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mercaptopurine 
IPRS or with the reference spectrum of mercaptopurine.

B. Dissolve 20 mg in 5 ml of dimethyl sulphoxide and add 
sufficient 0.1 M hydrochloric acid to produce 100 ml. Dilute 
5 ml to 200 ml with 0.1 Mhydrochloric acid.'

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows an absorption maximum only at about 
325 nm.

C. Dissolve 20 mg in 20 ml of ethanol (95 percent) heated to 
60° and add 1 ml of a saturated solution of mercuric acetate in 
ethanol (95 per cent); a white precipitate is produced.

D. Dissolve 20 mg in 20 ml of ethanol (95 per cent) heated at 
60° and add 1 ml of a 1 per cent w/v solution of lead acetate ya 
ethanol (95 per cent)', a yellow precipitate is produced.

Tests ... ■

Hypoxanthine. Determine by thin layer chromatography 
(2.4.17),'coating;theplate'with‘fiie silica geZ.<jF25<

Mobile phase. A mixture of 3 volumes of concentrated 
ammonia, 7 volumes of water and 90 volumes of acetone.
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Test solution. Dissolve 50 mg of the substance under 
examination in 1 ml of dimethyl sulphoxide and dilute to 10 ml 
with methanol.

Reference solution. Dilute 10 mg of hypoxanthine in 10 ml of 
dimethyl sulphoxide and diluted to 100 ml with methanol.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. After development, dry the plate in air and 
examine at 254 nm. Any secondary spot corresponding to 
hypoxanthine in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with the reference solution (2.0 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 10.0 to 12.0 percent, determined on 0.25 g.

Assay. Weigh 0.15 g, dissolve in 50 ml of dimethylformamide. 
Titrate with 0.1 M tetrabutylammonium hydroxide, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 Mtetrabutylammonium hydroxide is equivalent to 
0.01522 g of CjH^S.

Storage. Store protected from light and moisture.

Mercaptopurine Tablets
Mercaptopurine Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
mercaptopurine, CjIWjS^O.
Usual strength. 50 mg.

Identification

Shake a quantity of the powdered tablets containing 50 mg of 
Mercaptopurine with a mixture of 20 ml of water and 0.5 ml of 
5 'M sodium hydroxide for about 3 .minutes, add sufficient 
water to produce 100 ml, mix and filter. Dilute a suitable aliquot 
of the filtrate with sufficient 0.1 M hydrochloric acid to give 
a solution containing 5 pg of Mercaptopurine per ml. The 
resulting solution shows an absorption maximum at about 
325nm(2.4.7).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 60 minutes.
Withdraw a suitable volume of the medium and filter.
Determine by liquid chromatography (2.4.14).
Test solution. Use the filtrate as the test solution.
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Reference solution. A solution containing 0.0055 per cent w/v 
of mercaptopurine IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: 0.1 per cent v/v solution of acetic acid in 
water,

- flow rate: 2.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
retention time for mercaptopurine is not less than 4 minutes 
and the relative standard deviation for replicate injections is 
not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C5H4N4S,H2O in the medium.

Q. Not less than 75 per cent of the stated amount of 
CsH^SJW.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 50 mg of Mercaptopurine, 
dissolve as completely as possible in 5 ml of dimethyl 
sulphoxide and add sufficient 0.1 M hydrochloric acid to 
produce 500.0 ml. Dilute 5.0 ml to 100.0 ml with 0.1 M 
hydrochloric acid, filter if necessary and measure the 
absorbance of the resulting solution at the maximum at about 
325 nm (2.4.7). Calculate the content of CsH^S, H2O taking 
1165 as the specific absorbance at 325 nm.

Storage. Store protected from light and moisture.

Meropenem

COOH
o. . / _

HQ' /?

y-i I /
h3c H H 'ch3 \-NH bH3

C17H25N3O5S 3H2O Mol. Wt. 437.5 (hydrated)
C17H25N3O5S . 383.5 (anhydrous)

Meropenam is (17?,5S,6S)-2-[(3S,5S)-5-(dimethylamino- 
carbonyl)pyrro lidin-3-ylthio-6-[.(7?)-1-hydroxyethyl]- 
l-methylcarbapen-2-en-3-carboxylicacid. ;

Meropenem contains not less than 98.0 per cent and not more 
than 101.0 per cent of Ci7H25N3O5S, calculated on the 
anhydrous basis.
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Category. Antibiotic.

Description. A white to off-white crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with meropenem 
IPRS or with the reference spectrum of meropenem.

Tests

pH (2.4.24). 4.0 to 6.0, determined in 1.0 per cent w/v solution 
in 'water.

Specific optical rotation (2.4.22). -21.0°to-17.0°, determined 
in a 0.5 per cent w/v solution.

Acetone (5.4). Not more than 0.05 per cent.

Determine by gas chromatography (2.4.13).

Internal standard solution. A 0.005 per cent w/v solution of 
ethyl acetate in dimethylformamide. '

Test solution. Dissolve 100 mg of the substance under 
examination in 0.2 ml of dimethylformamide and 2.0 ml of internal 
standard solution.

Reference solution. Weigh 50 mg of acetone, dissolve in a 
small quantity of dimethylformamide, dilute to 100.0 ml with 
dimethylformamide and mix. To 1.0 ml of the solution, add 10.0 
ml of the internal standard solution, and mix.

Chromatographic system
; - a glass column 2m x 3 mm,.packed with styrenedivinyl­

benzene copolymer (Such as Chromosorb 101),
- temperature: 

column. 150°, 
inlet port and detector 170°,

- flow rate adjusted so that the retention time for acetone 
is about 3 minutes of the carrier gas.

Inject 1 pl of the test solution and the reference solution.

Calculate the percentage of acetone.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. To 900 ml of water add 1.0 ml of triethylamine, 
adjusted to pH 5.0 with dilute phosphoric acid, dilute to 1000 
ml with water and mix.

NOTE — Prepare the solutions immediately before use.

Test solution. Dissolve 0.5 g of the substance under exami­
nation in the solvent mixture and dilute to 100 ml of the solvent 
mixture.

Reference solution-. A 0.0025 per cent w/v solution of 
meropenem IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: mix 1.0 ml of triethylamine and 900 ml of 

water, adjusted to pH 5.0 with dilute orthophosphoric 
acid, dilute with water to 1000 ml, add 70 ml of 
acetonitrile,

- flow rate: 1.6 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5, the column efficiency in not 
less than 2500 theoretical plates and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution. Any 
individual impurity is not more than 0.5 per cent and the sum 
of all impurities found is not more than 2.0 per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0. Iper cent, igniting at 
500 ± 50°, instead of at 800 ± 25°. Use a desiccator containing 
silica gel.

Water (2.3.43). 11.4 per cent to 13.4 per cent, determined on 
0.5 g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. To 900 ml of water add 1.0 ml of triethylamine, 
adjusted to pH 5.0 with dilute orthophosphoric acid, dilute 
to 1000 ml with water and mix.

NOTE — Prepare the solutions immediately before use.

Test solution. Dissolve 50.0 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution. A 0.05 per cent w/v solution of meropenem 
IPRSin the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 30°,
- mobile phase: a mixture of 50 volumes of the solvent 

mixture and 10 volumes of methanol,
- flow rate: 1.5 ml per minute,
- spectrophotometer set at 300 nm,

• - injection volume: 5 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 1.5, the column efficiency is not 
less than 2500 theoretical plates and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

2863

https://nhathuocngocanh.com/



MEROPENEM INJECTION IP 2022

Inject the reference solution and the test solution.

Calculate the content of C17H25N3O5S.

Meropenem intendedfor use in the manufacture of parenteral 
preparations without a further appropriate procedure for 
the removal of bacterial endotoxins complies with the 
following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.125 Endotoxin 
Unit per mg of meropenem.

Meropenem intendedfor use in the manufacture of parenteral 
preparations without a further appropriate sterilisation 
procedure complies with the following, additional 
requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store in airtight containers, at a temperature not 
exceeding 25°.

Labelling. The label states whether or not the contents are 
intended for use in the manufacture of parenteral preparations.

Meropenem Injection
Meropenem Injection is a sterile material consisting of 
Meropenem and Sodium Carbonate.

The injection is constituted by dissolving the contents ofthe 
sealed container in the requisite amount of sterile Water for 
Inj ections, immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately 
after preparation but, in any case, within the period recom­
mended by the manufacturer.

Meropenem Injection contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
meropenem, CnHasNsOsS.

Usual strengths. 125 mg; 250 mg; 500 mg; 1 g.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations 
(Powdersfor Injection) and with the following requirements.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution. . g

Tests •' ■'' :
pH (2.4.24). 7.3 to 8.3, determined in 5.0 per cent w7v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Dissolve 1.0 ml of triethylamine in 900 ml of 
water. Adjusted to pH 5.0 with dilute phosphoric acid and 
dilute to 1000 ml with water.

NOTE — Prepare the solutions immediately before use.

Test solution. Determine the weight of the contents of 
10 containers. Dissolve a weighed quantity of the mixed 
contents of the 10 containers containing about 50 mg of 
Meropenem in 10 ml ofthe solvent mixture, and mix.

Reference solution. A 0.0025 per cent w/v solution of 
meropenem IPRS in the solvent mixture,

Chromatographic system
- a stainless steel column 25 cm x 4.0, mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- column temperature 40°,
- mobile phase: mix 1.0 ml of triethylamine and 900 mi of 

water, adjusted to pH 5.0 with dilute phosphoric acid, 
dilute to 1000 ml with water, filter and mix with 60 volumes 
of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm, 

- injection volume: 10 pl.

Inject the reference sdlutiori. The test is not valid unless the 
tailing factor is not more than 1.5 and the column efficiency is 
not less than 2500 theoretical plates.

Inject the reference solution and the test solution. Any 
individual impurity is not more than 0;.8 per cent and the sum 
of all impurities found is not more than 2.0 per cent. '

Content of Sodium. 80 to 120 per cent ofthe, labelled amount 
of sodium.

Weigh a quantity of the injection containing 50 mg of 
anhydrous meropenem and dissolve in sufficient water to 
produce 100.0 ml. Dilute the resulting solution appropriately 
with water and determine by Method A for flame photometry 
(2.4.4), measuring at 589 nm or by Method A for atomic 
absorption spectrophotometry (2.4.2), using sodium solution 
FP, suitably diluted with water for the reference solutions.

Bacterial endotoxins (2.2.3).-Not more than 0.125 Endotoxin 
Unit per mg of meropenem. .. < ;

Sterility (2.2.11). Complies with the test for sterility.

Loss on drying (2.4,19). 9.0 per cent to 12.0 percent, determined 
on 1.0 g by drying it in vacuum oven at 65° for 6 hours.

Assay. Determine by liquid chromatography (2.4:14).;

Test solution. Determine the weight of the contents of 
10 containers. Dissolve a weighed-quantity/ of the mixed 
contents of the 10 containers containing about 10 mg of 
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Meropenem in the mobile phase and dilute to 100.0 ml with the 
mobile phase.

Reference solution. A 0.01 per cent w/v solution of meropenem 
IPRS in the mobile phase.

Chromatographic system
' - ' a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 153 volumes of buffer solution 

prepared by dissolving 20 ml of 25 per cent w/v of 
' tetrabutylammonium hydroxide to 1000 ml with water, 
adjusted to pH 7.5 with dilute phosphoric acid, 30 
volumes of acetonitrile and 20 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 300 nm,
- injection volume: 20 pl.

Inject the.reference solution. The test is not valid unless the 
tailing factor is notmore than 1.5, the column efficiency in not 
less than 2500 theoretical plates and the relative standard 
deviation for replicate injections is not more than2.0 percent.

Inject the reference solution and the test solution.

Calculate the content of Ci7H2SN3O5S in the injection.

Storage. Store protected from moisture.

Labelling. The label states the quantity in mg, of meropenem 
and sodium in a suitable dose-volume.

Mesalazine
Mesalamine

O 
A.

1^ Il °H

Cdl-NCh Mol.Wt.153.1

Mesalazine is 5-amino-2-hydroxybenzoic acid.

Mesalazine contains not less than 98.5 per cent and not more 
than 101.5 per cent of C7H7NO3, calculated on the dried basis.

Category. Antiulcer.

Description. An almost white or light grey or light pink powder 
or crystals.

Identification
Tests A and C may be omitted if test B is carried out. Test B 
may be omitted if tests A and C are carried out.

A. Dissolve 50 mg in 10 ml of a 1.03 per cent w/v solution of 
hydrochloric acid and dilute to 100.0 ml with the same acid.

Dilute 5.0 ml to 200.0 ml with a 1.03 per cent w/v solution of 
hydrochloric acid. When examined in the range 210 nm to 
250 nm (2.4.7), the solution shows an absorption maximum at 
about 230 nm. The specific absorbance at the maximum is 430 
to 450.

B. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mesalazine 
IPRS or with the reference spectrum of mesalazine.

C. Determine by thin-layer chromatography (2.4,17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 10 volumes of glacial acetic acid, 
40 volumes of methanol and 50 volumes of methyl isobutyl 
ketone.

Solvent mixture. Equal volumes of glacial acetic acid and 
water.

Test solution. Dissolve 50 mg of the substance under 
examination in 10 ml of the solvent mixture and dilute to 
20.0 ml with methanol.

Reference solution. Dissolve 50 mg of mesalazine IPRS in 
10 ml of the solvent mixture and dilute to 20.0 ml with methanol.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 10 cm. Dry the plate in air and examine under 
ultraviolet light at 365 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution.

Tests

Light absorption. Maintain the solutions at 40° during 
preparation and measurements.

Dissolve 0.5 g in I Mhydrochloric acid and dilute to 20 ml 
with the same acid. The solution is clear (2.4.1). Immediately 
measure the absorbance (2.4.7) ofthe solution at 440 nm and 
650 nm The absorbance is not more than 0.15 at 440 nm and 
0.10at650 nm.

Reducing substances. Dissolve 0.1 g in dilute hydrochloric 
acid and dilute to 25 ml with the same acid. Add 0.2 ml of 
starch solution and 0.25 ml of 0.01Miodine. Allow to stand 
for 2 minutes. The solution is blue or violet-brown.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Use freshly prepared solutions and mobile phases.

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase Aand dilute to 50.0 ml with mobile 
phase A., .

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with mobile phase A.
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Reference solution (b). A 0,005 per cent w/v solution, of 
3-aminobenzoic acid in mobile phase A. Dilute 1.0 ml to 
25.0 ml with the test solution.

Reference solution (c), A 0.0001 per cent w/v solution of 
3-aminobenzoic acid in mobile phase A.

Reference solution (d). A 0.0002 per cent w/v solution of 
3-aminophenol in mobile phase A.

Reference solution (e). A 0.0001 per cent w/v solution of 
2,5-dihydroxybenzoic acid in mobile phase A.

Reference solution (f).A 0.0003 per cent w/v solution of 
salicylic acid in mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octylsilane bonded to porous silica 
(5 pm),

- mobile phase: A. dissolve 2.2 g of perchloric acid and 
1.0 g of orthophosphoric acid in water and dilute to 
1000.0 ml with the same solvent,

B. dissolve 1.7 g of perchloric acid and
1.0 g of orthophosphoric acid in acetonitrile and dilute 
to 1000.0 ml with the same solvent,

- a gradient programme using the conditions given below, 
- flow rate: 1.25 ml per minute,
- spectrophotometer set at 220.nm,
- injection volume: 10 pl.

Time Mobile phase A .. Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 100 0

7 100 0

25 40 ■ 60
30 100 0

40 100 0

Name Relative 
retention time

Mesalazine impurity B1

'3-aminophenol,
2 3-aminobenzoic acid, <

3 2,5-dihydroxybenzoic acid,

Salicylic acid.

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 1.5, where Hp is the height 
above the baseline of the peak due to impurity D and Hv is the

0.8
Mesalazine (Retention time: about 5 minutes) 1.0
Mesalazine impurity D2 1.2
Mesalazine impurity G3 3.1
Mesalazine impurity H4 3.9 

height above the baseline of the lowest point of the curve 
separating this peak from the peak due to mesalazine.

Inject reference.solution (a), (c), (d), (f) and the test solution. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to mesalazine impurity B is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (d) (0.2 per cent). The area of 
any peak corresponding to mesalazine impurity D. is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent). The area of 
any peak corresponding to mesalazine impurity G is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (e) (0.1 per cent). The area of 
any peak corresponding to mesalazine impurity H not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (f) (0.3 per cent), the area of 
any other secondary peak is not more than 0.1 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.1 per cent) and the sum of areas of all 
the secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (1.0 per cent). Ignore any peak with an area less than 
0.05 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Impurities A and C. Determine by liquid chromatography 
(2.4.14).

NOTE — Use freshly prepared mobile phases.

Test solution. Dissolve 50 mg of the substance under 
examination in mobile phase Aand dilute to 50.0 ml with mobile 
phase A.

Reference solution (a). Dissolve 5 mg of 2-aminophenol in 
mobile phase A and dilute to 100.0 ml with mobile phase A. 
Dilute 10.0ml to 100.0 ml with mobile phaseA.

Reference solution (b). Dissolve 5 mg of 4-aminophenol in 
mobile phaseAand dilute to 250.0 ml with mobile phaseA. To 
1.0 ml of the solution, add 1.0 ml of reference solution (a) and 
dilute to 100.0 ml with mobile phase A.

Reference solution (c). Dilute 1.0 ml of the test solution to 
200.0 ml with mobile phaseA. To 5.0 ml of the solution add 
5.0 ml of reference solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 pm),

- mobile phase: A. dissolve 2.2 g of perchloric acid and 
1.0 g of orthophosphoric acid in water and dilute to 
1000.0 ml with water,

B. dissolve 1.7 g of perchloric acid and 
1.0 g of orthophosphoric acid in acetonitrile and dilute 
to 1000.0 ml with the same solvent,
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'4-aminophenol,

22-aminophenol.

- a gradient programme using the conditions given below, 
— flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Time 
(in min.)

Mobile phase A 
(per cent v/v)

Mobile phase B 
(per cent v/v)

0 100 0
8 100 0

25 O 60
30 100 0
40 100 0

Name Relative 
retention time

Mesalazine impurity A1 0.5
Mesalazine impurity C2 0.9
Mesalazine (Retention time: about 9 minutes) 1.0

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks corresponding to mesalazine 
impurity C and mesalazine is not less than 3.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak corresponding to mesalazine impurity A is 
not more than the area of the corresponding peak in the 
chromatogram obtained with reference solution (b) (200 ppm) 
and the area of any secondary peak corresponding to 
mesalazine impurity C is not more than 4 times the area of the 
corresponding peak in the chromatogram obtained with 
reference, solution (b) (200 ppm).

Impurity K. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 40 mg of the substance under 
examination in the mobile phase and dilute to 20.0 ml with the 
mobile phase.

Reference solution. Dissolve 27.8 mg of aniline hydrochloride 
in the mobile phase and dilute to 100.0 ml with the mobile 
phase. Dilute 0.2 ml of the solution to 20.0 ml with the mobile 
phase. Further dilute 0.2 ml of the solution to 20.0 ml with the 
mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 15 volumes of methanol and 

85 volumes of a solution containingO. 141 percentw/v 
ofpotassium dihydrogen phosphate and 0.047 per cent 
w/v of disodium hydrogen phosphate dihydrate 

previously adjusted to pH 8.0 with a 4.2 per cent solution 
of sodium hydroxide,

- flow rate: 1 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume. 50 pl.

Inject the reference solution. The test is not valid unless the 
signal-to-noise ratio is not less than 10 for the principal peak. 

Inject the reference solution and the test solution. The 
retention time of mesalazine impurity K (aniline) peak is about 
15 minutes. In the chromatogram obtained with the test 
solution, the area of any peak corresponding to mesalazine 
impurity K is not more than the area of the corresponding 
peak in the chromatogram obtained with the reference solution 
(10 ppm).

Chlorides. Not more than 0.1 per cent.

Dissolve 1.5 g in 50 ml of anhydrous formic acid. Add 100 ml 
of water and 5 ml of 2 M nitric acid. Titrate with 0.005 M 
silver nitrate determining the end-point potentiometrically 
(2.4.25).

1 ml of0.005 Msilver nitrate is equivalent to 0.1773 mg of CL

Sulphates (2.3.17). Disperse 1.0 g with 20 ml of water for 
1 minute and filter. 15 ml of the filtrate complies with the limit 
test for sulphates (200 ppm).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4,19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 50 mg in 100 ml of boiling water. Cool rapidly 
to room temperature and titrate with 0.1Msodium hydroxide, 
determining the end-point potentiometrically (2.4.25). Carry 
out a blank titration.

1 ml of 0.1Msodium hydroxide is equivalent to 0.01531 g of 
C7ILNO3.

Storage. Store protected from light and moisture.

Mesalazine Prolonged-release Tablets
Mesalamine Prolonged-release Tablets
Mesalazine Prolonged-release Tablets manufactured by 
different manufacturers, whilst complying with the 
requirements of the monograph, are not interchangeable, as 
the dissolution profile of the products of different 
manufacturers may not be the same.

Mesalazine Prolonged-release Tablets contain not less than 
95.0 per cent and not more than 105.0 per cent of the stated 
amount ofmesalazine, C7H7NO3.
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Usual strengths. 500 mg; lOOOmg; 1200mg.

Identification
Boil a quantity of the powdered tablets containing 1.0 g of 
Mesalazine with 50 ml of 'water for 1 minute and filter the hot 
supernatant fluid. Cool the solution to room temperature, allow 
to stand, filter and dry the ciystals at 110°. On the residue, 
determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mesalazine 
IPRS or with the reference spectrum of mesalazine.

Tests
Dissolution (2.5.2). Complies the test stated under tablets.
Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Mesalazine in 30 ml of 0.01 Mhydrochloric 
acid, with the aid of ultrasound for 10 minutes and dilute to 
5 0.0 ml with 0.01 Mhydrochloric acid, filter.
Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with 0.01 Mhydrochloric acid. Dilute 1.0 ml of the 
solution to 10.0 ml with 0.01 Mhydrochloric acid.

Reference solution (b). Dilute 1.0 ml of a 0.01 per cent w/v 
solution of 3~aminosalicylic acid in 0.01 M hydrochloric 
acid to 100.0 ml with the test solution.

Reference solution (c). Dilute 3.0 ml of reference solution (a) 
to 10.0 ml with 0.01 Mhydrochloric acid.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 
(5 pm),.

- column temperature: 40°,
- mobilephase: A. a 0.69 percent w/v solution ofsodium 

dihydrogen phosphate monohydrate, adjusted to pH 
6.2 with sodium hydroxide,

B. a mixture of 40 volumes of acetonitrile 
and 60 volumes of mobile phase A,

- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm, .
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/y) (per cent v/v)

b ; 100 0
8. . . 100 0

20, 85 15
40 25 .75
60 0 l°0 ■
61 100 0
70 100 0

'unknown,
:diaminosalicylic acid,
34-aminosaIicylic acid,
43-aminosalicylic acid, • :
32,5-dihydroxybenzoic acid,
6unknown,
72-chlorobcnzoic acid,
s2-chloro-5-nitrobenzoic acid,
’salicylic acid, 
'“unknown, 

"5-nitrosalicylic acid.

Name Relative 
retention time

. Correction 
factor

Mesalazine impurity O! 0.55 \ . . 0.6
Mesalazine impurity J2 0.6 . 2.0
Mesalazine impurity E3 0.8 1.3
Mesalazine (Retention time: 
about 6 minutes) 1.0 —

Mesalazine impurity F4 1.36 —

Mesalazine impurity G5 J.4 1.4
Mesalazine impurity P6 1.5 0.6
Mesalazine impurity L7 2.0 4.5 •
Mesalazine impurity M8 3.3 1.7

Mesalazine impurity H9 3.5 1.4
Mesalazine impurity R10 5.1 1.3
Mesalazine impurity NH 5.5 —

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 3.0, where Hp is the height 
above the baseline of the peak due to 3-aminosalicylic acid 
and If. is the height above the baseline of the lowest point of 
the curve separating this peak from the peak due to mesalazine.

Inject reference solution (a), (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to mesalazine impurity H is not more than 
3 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.3 per cent). The area of 
any peak corresponding to mesalazine impurities E, F, G, J, L, 
M, P is not more than 1.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.15 
per cent), the area of any other secondary peak is not more 
than the area of the principal peak in the. chromatogram 
obtained with reference solution (a) (0.1 per cent) and the sum 
of areas of all the secondary peaks is not more than 5 times the 
area of principal peak in the chromatogram.obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less than the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.03 per cent).
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Impurities A and C. Determine by liquid chromatography 
(2.4.14).

NOTE— Use freshly prepared mobile phases.

Test solution. Disperse a quantity of the powdered tablets 
containing 50 mg of Mesalazine in 30 ml of mobile phase A 
with the aid of ultrasound for 10 minutes and dilute to 
50.0 ml with mobile phase A, filter.

Reference solution (a). Dilute 1.0 ml of a 0.002 per cent w/v 
solution of 4-aminophenol in mobile phase A with 1.0 ml of 
0.002 per cent w/v of 2-aminophenol in mobile phase A and 
diluteto lOO.OmlwithmobilephaseA.

Reference solution (b). Dilute 1.0 ml of the test solution to 
200.0 ml with mobile phase A. To 1.0 ml of the solution, add 
1.0 ml of 0.0005 per cent w/v of 2-amino'phenol in mobile 
phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3 pm),

- mobile phase: A. a 0.22 per cent w/v ofperchloric acid 
and 0.1 per cent w/v of orthophosphoric acid,

B. a 0.17 per cent w/v ofperchloric acid 
and 0.1 per cent w/v of orthophosphoric acid in 
acetonitrile, .

- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,

■ spectrophotometer set at 220 nm, 
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

0 100 0

8 100 ■ 0

25 40 60

30 100 ■ 0

40 100 0

Name Relative
retention time

Mesalazine impurity A1 0.5

'4-aminophenol,

22-aminophenoJ. \

Inject reference solution (b). The test is not valid unless the 
resolution between the two principal peaks is not less than 
3.0.

Mesalazine impurity C2 0.9

Mesalazine (Retention time: about 9 minutes) 1.0

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to 4-aminophenol is not more than the 
area of corresponding peak in the chromatogram obtained 
with reference solution (a) (200 ppm) and the area of any peak 
corresponding to 2-aminophenol is not more than the area of 
corresponding peak in the chromatogram obtained with 
reference solution (a) (200 ppm).

Impurity K. Determine by liquid chromatography (2.4.14).

Test solution. Add 2 ml of 0.01 M sodium hydroxide and 
5 drops of 1M sodium hydroxide to a quantity of the powdered 
tablets containing 50 mg of Mesalazine, add 15 ml of the mobile 
phase and mix for 20 minutes with the aid of ultrasound and 
dilute to 25.0 ml with the mobile phase.

Reference solution. A 0.00000278 per cent w/v solution'of 
aniline hydrochloride in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm),

- column temperature: 40°,
- mobile phase: a mixture of 15 volumes of methanol and 

85 volumes of a solution containing 0.141 per cent w/v 
of potassium dihydrogen orthophosphate and 
0.047 per cent w/v of disodium hydrogen 
orthophosphate dihydrate, previously adjusted to pH 
8.0 with 4.2 per cent w/v of sodium hydroxide,

- flow rate: 1 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume: 50 pl.

The retention time of aniline is about 15 minutes.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to aniline is not more than the area of the 
corresponding peak in the chromatogram obtained with the 
reference solution (10 ppm).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 25 mg of Mesalazine in 15 ml of 
0.1 M hydrochloric acid with the aid of ultrasound for 
50 minutes with additional vortex mixing at 10 minute intervals 
and dilute to 25.0 ml with 0.1 Mhydrochloric acid, filter. Dilute 
1.0 ml of the solution to 50.0 ml with 0.1 Mhydrochloric add.

Reference solution (a). A 0.002 per cent w/v solution of 
mesalazine IPRS in 0.1 Mhydrochloric acid.

Reference solution (b). A 0.01 per cent w/v solution of 
3-aminosalicylic acid in 0.1 M hydrochloric acid. Dilute

2869

https://nhathuocngocanh.com/



MESNA IP 2022

1.0 ml of the solution to 100.0 ml with 0.1 per cent w/v solution 
of mesalazine IPRS in 0.01 M hydrochloric acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm),

- column temperature: 40°,
- mobile phase: a 0.69 per cent w/v solution of sodium 

dihydrogen phosphate monohydrate, adjusted to pH 
6.2 with dilute sodium hydroxide solution,

- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
- . injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
peak-to-valley ratio is not less than 3.0, where Hp is the height 
above the baseline of the peak due to 3-aminosalicylic acid 
and Hv is the height above the baseline of the lowest point of 
the curve separating this peak from the peak due to mesalazine.

Inject reference solution (a) and the test solution.

Calculate the content of C.H-NCh in the tablets.

Mesna

|_,o^\^S03Na 
no

QH5NaO3S2 Mol Wt. 164.2

Mesna is sodium 2-sulfanylethanesulfonate.

Mesna contains not less than 96.0 per cent and not more than 
102.0 per cent of C2H5NaO3S2, calculated on the dried basis.

Category. It works as a chemotherapeutic adjuvant. It helps in 
detoxifying the metabolic products of cyclophosphamide.

Description. Awhite to off-white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare th.e spectrum with that obtained with mesna IPRS or 
with reference spectrum of mesna.

B. It gives the reactions of sodium salts (2.3.1).

Tests

Solution A. A 20.0 per cent w/v solution in carbon dioxide- 
free water.

Appearance of solution. Solution A is clear (2.4.1) and not 
more intensely coloured than reference solution YS7 (2.4.1).

2870 mMImI 

pH (2.4.24). 4.5 to 6.0, determined in a 2.0 per cent w/v solution 
in carbon dioxide-free water.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examination in the mobile phase and dilute to 25.0 ml with the 
mobile phase.

Reference solution (a). A 0.0008 per cent w/v solution of mesna 
impurity C IPRS [2-(acetylsulfanyl)ethanesulphonic acid] 
in the mobile phase.

Reference solution (b). A 0.012 per cent w/v solution of mesna 
impurity D IPRS (2,2'-(disulfanediyl)bis(ethanesulphonic 
acid) in the mobile phase.

Reference solution (c). Dilute the test solution in mobile phase 
to obtain a solution containing 0.12 per cent w/v of mesna.

Reference solution (d). Dilute reference solution (c) in the 
mobile phase to obtain a solution containing 0.0012 per cent 
w/v of mesna.

Reference solution (e). Dilute 6.0 ml of reference solution (c) 
to 20.0 ml with the mobile phase. To 10 ml of the solution add 
10 ml ofreference solution (a).

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (10 pm),

- mobile phase: a buffer solution prepared by dissolving 
2.94 g of potassium dihydrogen phosphate, 2.94 g of 
dipotassium hydrogen phosphate and 2.6 g of 
tetrabutylammonium hydrogen sulphate in about 
600.0 ml of water, adjusted to pH 2.3 with ortho­
phosphoric acid, add 335 ml of methanol and dilute to 
1000 ml with water.

- flow rate: 1 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 20 pl.

The relative retention time with reference to mesna (retention 
time about 4.8 minutes) for mesna impurity A IPRS (2- 
(carbamimidoylsulfanyl) ethanesulphonic acid) and mesna 
impurity B IPRS (2-[[(guanidino)(imino)methyl]sulfanyl] 
ethanesulphonic acid) are about 0.6, for mesna impurity E 
IPRS (2-(4,6-diamino-1,3,5-triazin-2-yl)sulfanylethane 
sulphonic acid) is about 0.8, for mesna impurity C IPRS (2- 
(acetylsulfanyl) ethanesulfonic acid) is about 1.4 and for 
mesna impurity D IPRS (2,2’-(disulfanediyl)bis 
(ethanesulfonic acid), is about 2.3.

Inject reference solution (e). The test is not valid unless the 
resolution between the peaks due to mesna and mesna impurity 
C is not less than 3.0.

Inject reference solution (a),(b),(d) and the test solution. In 
the chromatogram obtained with the test solution, the area of
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the peak due to mesna impurity C is not more than the area of 
the corresponding peak in the chromatogram obtained with 
reference solution (a) (0.2 per cent), the area of the peak due to 
mesna impurity D is not more than the area of the peak in the 
chromatogram obtained with reference solution (b) (3.0 per 
cent),the area of the peak due to mesna impurity A, B and E 
multiplied with correction factor 0.01 is not more than the area 
of the corresponding peak in the chromatogram obtained with 
the reference solution (d) (0.3 per cent), the area of any other 
secondaiy peak is not more than 0.33 times the area of the 
peak obtained with reference solution (d) (0.1 per cent) and 
the sum of areas all the secondaiy peaks is not more than the 
area of the peak obtained with reference solution (d) (0.3. per 
cent). Ignore any peak with an area less than 0.15 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (d) (0.045 per cent).

Chlorides (2.3.12). Dilute 5.0 ml of solution A to 15 ml with 
water. The solution complies with the limit test for chlorides 
(250 ppm).

Sulphates (2.3.17). Dilute 5.0 ml of solution Ato 30 ml with 
water. 15 ml of the solution complies with the limit for sulphates 
(300 ppm).

Disodium edetate. Not more than 500 ppm.

Dissolve 4.0 g in 90 ml of water and adjusted to pH 4.5 using 
0.1M hydrochloric acid. Add 10 ml of acetate buffer solution 
pH4.5 and 50 ml cd' 2-propanol. Add 2 ml of 0.025 per cent 
w/v solution of dithizone in 2-propanol. Titrate withO.07 M 
zinc sulphate until the colour changes from bluish-grey to 
pink.

1 ml of 0.01 Mzinc sulphate is equivalent to 0.00372 g of 
Ci0Hi4N2Na2Os,2H2O.

Heavy metals (2.3.13). Not more than 10 ppm.

Dilute 10ml of solutionAto 20.0 ml with water. 12mlofthe 
solution complies with limit test for heavy metals, Method D 
(10 ppm). Use 10 ml of lead standard solution (1 ppm Pb) to 
prepare the standard.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in vacuum oven at 60° for 2 hours.

Assay. Dissolve 0.120 g in 10 ml of water. Add 10 ml of 
1 Msulphuric acid and 20.0 ml of 0.05 M iodine. Titrate with 
0.1 M sodium thiosulphate, using 1 ml of starch solution, 
added towards the end of the titration as an indicator. Cany 
out a blank titration.

1 ml of 0.1 M sodium thiosulphate is equivalent to 0.01642 g 
ofC2H5NaO3S2.

Storage. Store in tight containers.

Mesna Tablets
Mesna Tablets contain not less than 90.0 per cent and not 
more than 105.0 per cent of the stated amount of mesna, 
C2H5NaO3S2.

Usual strengths. 400 mg and 600 mg.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mesna IPRS or 
with reference spectrum of mesna.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.06 Mhydrochloric acid, 
Speed and time. 50 rpm for 15 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution (a). A 0.08 per cent w/v solution of mesna 
IPRS in the dissolution medium.

Reference solution (b). A solution containing 0.4 per cent 
w/v of mesna IPRS and 0.002 per cent w/v of mesna related 
compound A IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 20 cm x 2.1 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 70 volumes of a buffer solution 

prepared by dissolving 2.72 g of monobasic potassium
■ phosphate and 6.79 g of tetrabutyl ammonium hydrogen 

sulphate in 700 ml of water and 30 volumes of methanol, 
adjusted to pH 2.8,

- flow rate: 0.325 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 5 pl.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between mesna and mesna related compound 
A is not less than 1.5 in the chromatogram obtained with 
reference solution (b) and the relative standard deviation for 
replicate injections is not more than 2.0 per cent in the 
chromatogram obtained with reference solution (a).
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Inject reference solution (a) and the test solution.

Calculate the content of C2H5NaO3S2 in the medium.

Q. Not less than 75 per cent of the stated amount of 
C2H5NaO3S2.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing 0.4 g of Mesna in 70 ml of the mobile phase, with 
the aid of ultrasound for 20 minutes and dilute to 100.0 ml with 
the mobile phase.

Reference solution (a). A solution containing 0.002 per cent 
w/v of mesna IPRS and ,0.01 per cent w/v of mesna related 
compound B IPRS in the mobile phase.

Reference solution (b). A solution containing 0.4 per cent 
w/v of mesna IPRS and 0.002 per cent w/v of mesna related 
compound A IPRS in the mobile phase.

Use chromatographic system as described under Dissolution 
with the following modification.

- spectrophotometer set at 230 nm (for reference solution 
(b))>

- spectrophotometer set at 202 nm (for reference solution 
(a) and test solution),

Name Relative
retention time .

Thiouronium ethanesulphonic acid5,2 0.6
Guanidinethiouronium ethanesulphonic acid1’3 0.6

Mesna 1.0
Mesna related compound A4 1.3.
Mesna related compound B5 2.5

’Process related impurity not included in total impurities;
22-(CarbamimidoyIthio)etliane-l-siilphonic acid, 
32-[(jV-Carbamimidoylcarbamimidoyl)thio]ethane-1 -sulphonic acid, 

42-(Acetylthio)ethane-l-suIphonic acid,

52,2-DisuIfanediylbis(ethane-l-sulphonic acid).

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the mesna and mesna related 
compoundAis not less than 1.5 in the chromatogram obtained 
with reference solution (b) and the relative standard deviation 
for replicate inj ections for mesna and mesna related compound 
B is not more than 2.0 per cent in the chromatogram obtained 
with reference solution (a).

Inject reference solution (a) and.the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to mesna related compound s is not more 
than 1.2 times the area of the corresponding peak in the 
chromatogram obtained with reference solution (a) (3.0per; 

cent), the area of any other secondary peak is not more than 
0.2 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.1 per cent) and the sum 
of the areas of all the secondary peaks other than mesna related 
compound B is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.5 
per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 0.4 g of Mesna in 70 ml ofthe mobile 
phase, with the aid of ultrasound for 20 minutes and dilute to 
100.0 ml with the mobile phase.

Reference solution (a). A 0.4 per cent w/v solution of mesna 
IPRS in the mobile phase.

Reference solution (b). A solution containing 0.4 per cent 
w/v of mesna IPRS and 0.002 per cent w/v of mesna related 
compound A IPRS in the mobile phase.

Use chromatographic system as described under Dissolution.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the mesna and mesna related 
compoundAis not less than 1.5 in the chromatogram obtained 
with reference solution (b) and the relative standard deviation 
for replicate injections is not more than 2.0 per cent in the 
chromatogram obtained with reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of C2H5NaO3S2 in the tablets.

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

Mestranol

C^Oo Mol. Wt. 310.4

Mestranol is 3-mcthoxy-I9-nor-17(x-prcgna-l,3,5(10)-trien-20' 
yn-17(J-ol.

Mestranol contains not less than 98.0 per cent and not 
more than 102.0 per cent of C21H26O2, calculated on the dried 
basis.
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Category. Estrogen.

Description. A white or almost white, crystalline powder.

Identification

Test B may be omitted if tests A and C are carried out. Test A 
may be omitted if tests B and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mestranol IPRS 
or with the reference spectrum of mestranol.

B. In the test for Related substances the principal spot in the 
chromatogram obtained with test solution (b) corresponds to 
that in the chromatogram obtained with reference solution (c).

C. Dissolve about 5 mg in 1 ml of sulphuric acid', a red colour 
is produced which appears greenish-yellow under ultraviolet 
light at 365 nm. On adding the solution to lOmlofvraterand 
mixing, the solution becomes pink and on standing a pink to 
violet precipitate is produced.

Tests

Specific optical rotation (2.4.22). - 24.0° to -20.0°, determined 
in a 1.0 per cent w/v solution in anhydrous pyridine.

Light absorption (2.4.7). Dissolve about 25 mg in sufficient 
ethanol (95 per cent) to produce 25 ml and dilute 10 ml ofthe 
solution to \Wrti\sNi\hethanol(95percent). When examined 
in the range 230 nm to 360 nm, the resulting solution shows 
absorption maxima at about 279 nm and 288 nm and a minimum 
at about 286 nm. Absorbance at about 279 nm is 0.062 to 0.068 
and at about 288 nm is 0.059 to 0.064, both calculated on the 
dried basis.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gelG.

Mobile phase. A mixture of 90 volumes of toluene and 
10 volumes of ethanol (95 per cent).

Test solution (a). Dissolve 0.1 g of the substance under 
examination in 10 ml of chloroform.

Test solution (b). Dissolve 0.1 g of the substance under 
examination in 100 ml of chloroform.

Reference solution (a). A 0.01 per cent w/v solution of the 
substance under examination in chloroform.

Reference solution (b). A 0.005 per cent w/v solution of the 
substance under examination in chloroform.

Reference solution (c). A 0.1 per cent w/v Ablution of 
mestranolIPRS in chloroform.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air until the odour ofthe solvent is no longer 
detectable, heat it at 110° for 10 minutes and spray the hot 
plate with ethanolic sulphuric acid (20 per.cent). Heat again 

at 110° for 10 minutes and examine in daylight and under 
ultraviolet light at 365 nm. Any secondary spot in the 
chromatogram obtained with test solution (a) is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a), and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference solution (b).

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 0.5 g by drying in an oven at 105° for 3 hours.

Assay. Weigh 0.2 g, dissolve in 40 ml of tetrahydrofuran and 
add 5 ml of 10 per cent w/v solution of silver nitrate. Titrate 
with 0.1 M sodium hydroxide, determining the end-point 
potentiometrically (2.4.25).

1 ml of 0.1 Msodium hydroxide is equivalent to 0.03104 g of

Storage. Store protected from light and moisture.

Metadoxine

C13H1sN2O6 Mol. Wt. 298.3

Metadoxine is 5-oxo-L-proline- 4, 5-bis (hydroxymethyl)-2- 
methylpyridin-3-ol.

Metadoxine contains not less than 98.0 per cent and not more 
than 102.0 per cent of C|3HlgN2O6, calculated on the dried 
basis.

Category. Hepatbprotective.

Description. Awhite to offwhite, powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metadoxine 
IPRS or with the reference spectrum of metadoxine.

Tests

pH (2.4.24).3.8 to 4.2, determined in a 1.0 per cent w/v solution.
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Specific optical rotation (2.4.22). - 8.5° to - 6.5°, determined in 
a 5.0 per cent w/v solution in 0.1 Mhydrochloric acid.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination and dilute to 50.0 ml with the water.

Reference solution. A0.01 per cent w/v solution oimetadoxine 
IPRS in water.

Chromatographic system
— a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5pm) (Such as 
Hypersil BDS), . .

- mobile phase: Dissolve 8.6 g of potassium dihydrogen 
orthophosphate in 1000 ml of water, adjusted to pH 7.0 
with potassium hydroxide solution,

- flow rate: 1ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

The retention time of Metadoxine is about 15 minutes.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 3.

Inject the reference solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
The area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with the 
reference solution (0.5 per cent) and the sum of areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram with the reference solution (1.0 per 
cent). Ignore the peak due to pyroglutamic acid at the relative 
retention time of about 0.24.

Chlorides (2.3.12). Dissolve 0.25 g in water and dilute to 25 ml 
with water. The solution complies with the limit test for 
chlorides (1000 ppm).

Heavy metals (2.3.13). 1.0 g complies with the limittest for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.3 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in oven at 60° for 5 hours.

Assay. Weigh accurately about 0.24 g and dissolve in 50 ml of 
anhydrous acetic acid. Titrate with 0.1 Mperchloric acid, 
determining the end point potentiometrically. (2.4.25). Carry 
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02983 g of 
CijHisNjOf,.

Storage. Store protected from light and moisture.

Metformin Hydrochloride

ch3 H 
h3c'VnYNH2 ’HCI

NH NH

C^nN^HCl Mol. Wt. 165.6

Metformin Hydrochloride is 1,1 -dimethylbiguanide 
hydrochloride.

Metformin Hydrochloride contains not less than 98.5 per cent 
and not more than 101.0 per cent of C4HUN5,HC1, calculated 
on the dried basis.

Category. Hypoglycaemic.

Description. A white or almost white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metformin 
hydrochloride IPRS or with the reference spectrum of 
metformin hydrochloride.

B. Dissolve 25 mg in 5 ml of water, add 1.5 ml of 5 M sodium 
hydroxide, 1 ml of 1-naphthol solution and, dropwise with 
shaking, 0.5 ml of sodium hypochlorite solution (3 per cent 
Cl); an orange-red colour is produced which darkens on 
keeping.

C.Dissolve lOmgin 10 ml ofwater and add 10 ml of a solution 
prepared by mixing equal volumes of a 10 per cent w/v solution 
of sodium nitroprusside, a 10 per cent w/v solution of 
potassium ferricyanide and a 10 per cent w/v solution of 
sodium hydroxide and allowing to stand for 20 minutes; a 
wine red colour develops within 3 minutes.

D. It gives reaction (A) of chlorides (2,3.1)..

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in 10 ml of water.

Reference solution (a). A 0.0005 per cent w/v solution of the 
substance under examination in water.

Reference solution (b). A 0.0001 per cent w/v solution of 
dicyandiamide in water.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
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- mobile phase: a solution containing 0.087 per cent w/v 
of sodium pentanesulphonate and 0.12 per cent w/v of 
sodium chloride, adjusted to pH 3.5 using 1 per cent 
v/v solution of orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 218 nm,
- injection volume: 20 ill.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to dicyandiamide is not more than 
the area of the peak in the chromatogram obtained with 
reference solution (b) (0.02 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with reference solution (a) (0.1 
per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay Dissolve 0.1 g in 4 ml of anhydrousformic acid. Add 80 
ml of acetonitrile and titrate with 0.1Mperchloric acid 
immediately. Determine the end point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01656 g of 
C4H12C1N5.

Storage. Store protected from light and moisture.

Metformin Oral Solution
Metformin Hydrochloride Oral Solution
Metformin Oral Solution is a solution of Metformin 
Hydrochloride in a suitable flavoured vehicle.

Metformin Oral Solution contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
metformin hydrochloride, C4H] iN5,HC1.

Usual strength. 100 mg per 5ml.

Identification
In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds 
to the peak in the chromatogram obtained with reference 
solution (a).

Tests
pH (2.4.24). 6.0 to 7.5.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a volume of oral solution with the mobile 
phase to obtain a solution containing 0.5 per cent w/v of 
Metformin Hydrochloride and filter, if necessary.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Further dilute 1.0 ml of the 
solution to 10.0 ml with the mobile phase.

Reference solution (b). Dissolve 20 mg of dicyandiamide in 
water, dilute to 100 ml with water. Dilute 1.0 ml of the solution 
to 200.0 ml with the mobile phase.

Reference solution (c). A solution containing 0.00025 per cent 
w/v of melamine and 0.0001 per cent w/v of metformin 
hydrochloride IPRS in the mobile phase.

Reference solution (d). Dilute 1 volume of reference solution 
(a) to 2 volumes with the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with 

benzenesulphonic acid groups bonded to porous silica 
(5 pm) (Such as Partisphere SCX),

- mobile phase: a 1.7 per cent w/v solution of ammonium 
dihydrogen orthophosphate, adjusted to pH 3.0 with 
orthophosphoric acid,

- flow rate: 1 ml per minute, 
- spectrophotometer set at 218 nm, 
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to melamine and metformin 
hydrochloride is not less than 10.0.

Inject reference solution (a), (b), (d) and the test solution. In 
the chromatogram obtained with the test solution, the area of 
any peak corresponding to dicyandiamide is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.02 per cent), the area of any 
other secondary peak is not more than 1.5 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.15 per cent) and the sum of the areas of all the 
secondary peaks is not more than 4 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.4 per cent). Ignore any peak, except that of 
dicyandiamide, with an area less than the area of the principal 
peak in the chromatogram obtained with reference solution 
(d) (0.05 per cent).

Other tests. Comply with the tests stated under Oral liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of oral solution with the mobile 
phase to obtain a solution containing 0.05 per cent w/v of 
Metformin Hydrochloride and filter, if necessary.

2875

https://nhathuocngocanh.com/



METFORMIN HYDROCHLORIDE PROLONGED-RELEASE TABLETS IP 2022

Reference solution (a). A 0.05 per cent w/v solution of 
metformin hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 0.00025 per cent 
w/v of melamine and 0.0001 per cent w/v of metformin 
hydrochloride IPRS in the mobile phase.

Use chromatographic system as described in the Related 
substances.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to melamine and metformin 
hydrochloride is not less than 10.0.

Inject reference solution (a) and the test solution.

Calculate the content of C4Hj iN5,HC1, weight in volume.

Metformin Hydrochloride Prolonged- 
release Tablets
Metformin Hydrochloride Sustained-release Tablets; 
Metformin Hydrochloride Extended-release Tablets
Metformin Hydrochloride Prolonged-release Tablets 
manufactured by different manufacturers, whilst complying 
with the requirements of the monograph, are not 
interchangeable, as the dissolution profile of the products of 
different manufacturers may not be the same.

Metformin Hydrochloride Prolonged-release Tablets contain 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amount of metformin hydrochloride, C4H11N5HCL.

Usual strengths. 100 mg; 500 mg; 850 mg; 1 g.

Identification

A. Shake a quantity of the powdered tablets containing about 
20 mg of Metformin Hydrochloride with 20 ml of dehydrated 
alcohol and filter, evaporate the filtrate to dryness on a water­
bath and dry the residue at 105 ° for 1 hour. The residue complies 
with the following test. Determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with metformin hydrochloride IPRS or with the 
reference spectrum of metformin hydrochloride.

B. Triturate a quantity of the powdered tablets containing 
about 50 mg of Metformin Hydrochloride with 10 ml of water 
and filter. To 5 ml of the filtrate, add 1.5 ml of 5 M sodium 
hydroxide, 1 ml of I-naphthol solution and, dropwise with 
shaking, 0.5 ml of dilute sodium hypochlorite solution; an 
orange-red colour is produced which darkens on keeping.

Tests

Dissolution (2.5.2). Complies with the test stated under Tablets.
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Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A 2.5 per cent v/v solution of acetonitrile in 
water.

Test solution. Disperse a quantity of the powdered tablets 
containing about 0.5 g of Metformin Hydrochloride in 100 ml 
of the solvent mixture. Take 1.0 ml of the solution and centrifuge 
at 3500 rpm for 15 minutes. Dilute 5 ml of.this supernatant to 
100 ml with the solvent mixture.

Reference solution (a). A 0.0005 per cent w/v solution of 
dicyandiamide in the solvent mixture.

Reference solution (b). A 0.0025 per cent w/v solution of 
metformin hydrochloride IPRS in the solvent mixture.

Reference solution (c). Dilute 1 ml each of reference solution 
(a) and reference solution (b), to 100 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x,4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 90 volumes of buffer solution 

prepared by dissolving 1 g each of sodium heptane 
sulphonate and sodium chloride to 1800 ml of water, 
adjusted to pH 3.85 with 0.06 Morthophosphoric acid 
and dilute to 2000 ml with water and 10 volumes of 
acetonitrile,

- flow rate: I ml per minute,
- spectrophotometer set at 218 nm,
- injection volume: 20 pl.

Inject reference solution (c). The test is not valid unless the 
tailing factor of the peak due to metformin hydrochloride is 
not more than 2.0. The resolution between the peaks due to 
dicyandiamide and metformin hydrochloride, is not less than 
2.0. The relative standard deviation for replicate injections is 
not more than 2.0 per cent for metformin hydrochloride and 
not more than 10 per cent for dicyandiamide.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution the area of peak 
corresponding to dicyandiamide is not more than the area of 
the peak due to dicyandiamide in the chromatogram obtained 
with reference solution (c) (0.02 per cent) and the area of any 
other secondary peak is not more than the area of peak due to 
metformin hydrochloride in the chromatogarm obtained with 
reference solution (c) (0,1 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.1g of Metformin Hydrochloride 
with 70 ml of water until complete dispersion, dilute to 100.0 
ml with water and filter. Dilute 5 ml of the filtrate to 50.0 ml with 
water. Further dilute 5.0 ml to 50.0 ml with water. Measure the
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absorbance of the resulting solution at the maximum at about 
232 nm (2.4.7).

Calculate the content of C^nNsHCl from the absorbance 
obtained by carrying out the Assay simultaneously using 
metformin hydrochloride IPRS.

Metformin Hydrochloride Prolonged- 
release and Glimepiride Tablets
Metformin Hydrochloride Prolonged-release arid 
Glimepiride Tablets manufactured by different manufacturers, 
whilst complying with the requirements of the monograph, 
are not interchangeable, as the dissolution profile of the 
products of different manufacturers may not be th$ same.

Metformin Hydrochloride prolonged-release and Glimepiride 
Tablets contain not less than 90.0 per cent and not more than 
110.0 per cent of the stated amounts of metformin 
hydrochloride, C4HnN5,HCl and glimepiride, C24H34N4OSS.,.

Usual strengths. Glimepiride, 1.0 mg and Metformin 
Hydrochloride, 500 mg; Glimepiride, 2.0 mg and Metformin 
Hydrochloride, 500 mg.

Identification
A. When examined in the range of200 nm to 300 nm, a 0.001 
per cent w/v solution of metformin hydrochloride IPRS and 
test solution,' as obtained in the Assay, shows absorption 
maxima, at about 232 nm (2.4.7).

B. In the Assay of Glimepiride, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the principal peak in the chromatogram obtained with the 
reference solution.

Tests
Dissolution (2.5.2).

For Metformin.hydrochloride — Complies with the test stated 
under Tablets.

For Glimepiride — ’

Apparatus No. 2 (Paddle),
Medium. 900 ml of a buffer solution prepared by dissolving 
0.58 g of monobasic potassium phosphate and 8.86 g of 
anhydrous dibasic sodium phosphate in 1000 ml of water and 
adjusted to pH 7.8 with orthophosphoric acid or IM sodium 
hydroxide, add 10 g of sodium lauryl sulphate and mix.
Speed and time. 100 rpm and 90 minutes.

Withdraw a suitable volume of the medium and filter. Dilute 
further, if necessary, with the dissolution medium.

Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of 90 volumes of acetonitrile and 
10 volumes of water.

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution. Weigh accurately 10 mg of glimepiride 
IPRS in 10-ml volumetric flask and dilute with solvent mixture 
and sonicate. Dilute further with dissolution medium to obtain 
a solution containing 0.0001 per cent w/v solution of 
glimepiride.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 35 volumes of a buffer solution 

prepared by dissolving 0.5 g sodium dihydrogen 
phosphate in 500 ml of water, adjusted to pH 2.1 to 2.7 
with orthophosphoric acid, and 65 volumes of 
acetonitrile.

- flow rate: 1 ml per minute,
- spectrophotometer set at 228 nm,
- injection volume? 50 pl.

Inject the reference solution and the test solution.

Calculate the content of C24H34N4O5S.

Q. Not less than 70 per cent of the stated amounts of 
C24H34N4O5S.

Uniformity of content. Complies with the test stated under 
Tablets.

For Glimepiride — Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications.

Test solution. Disperse 1 tablet in 20.0 ml of solvent mixture 
with the aid ofultrasound and dilute to 25.0 ml with the same 
solvent. Dilute further, if necessary: with the solvent mixture.

Reference solution. Weigh accurately 10 mg glimepiride IPRS 
in 10-ml volumetric flask, shake to dissolve and dilute to volume 
with solvent mixture. Further dilute 1.0 ml of the solution to 
25.0 ml with the same solvent. Dilute further, if necessary with 
the solvent mixture.

Inject the reference solution and test solution.

Calculate the content of C24H34N4O5S in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay

For Metformin hydrochloride —

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 50 mg Metformin Hydrochloride in 
70 ml of water with the aid ofultrasound and dilute to 100.0 ml 
with water. Dilute 1.0 ml of the solution to 50.Q ml with water.
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Reference solution. A 0.001 per cent w/v solution of metformin 
hydrochloride IPRS in water.

Measure the absorbance of the reference solution and the 
test solution at 232 nm (2.4.7) using water as blank. Calculate 
the content of C4Hi iN5,HCl in tablets.

For Glimepiride — Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A mixture of 90 volumes of acetonitrile and 
10 volumes of water.

Test solution. Disperse intact tablets in solvent mixture with 
the aid of ultrasound to produce a solution containing 0.004 
per cent w/v of Glimepiride.

Reference solution. Weigh accurately 10 mg glimepiride IPRS 
in 10-ml volumetric flask and dilute with solvent mixture. 
Transfer 1.0 ml of the solution in a 25-ml volumetric flask and 
dilute with solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 35 volumes of abuffer solution 

prepared by dissolving 0.5 g monobasic sodium 
phosphate in 500 ml of water, adjusted to pH 2.1 to 2.7 
with orthophosphoric acid, and 65 volumes of 
acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 228 nm,
- injection volume: 20 pl.

Inject the reference solution and test solution.

Calculate the content of C24H34N4O5S in tablets. .

Metformin Tablets
Metformin Hydrochloride Tablets
Metformin Tablets contain not less than 95.0 per cent and not 
more than 105.0 per cent of the stated amount of metformin 
hydrochloride, C4H! iN5,HC1.

Usual strengths. 500 mg; 850 mg.

Identification

A. Shake a quantity ofthe powdered tablets containing 20 mg 
of Metformin Hydrochloride with 20 ml of ethanol, filter, 
evaporate the filtrate to dryness on a water-bath and dry the 
residue at 105° for 1 hour.

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with metformin hydrochloride IPRS or with the 
reference spectrum of metformin hydrochloride.
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B.Triturate a quantity of the powdered tablets containing 
50 mg of Metformin Hydrochloride with 10 ml of water and 
filter. To 5 ml ofthe filtrate, add 1.5 ml of 5 Msodium hydroxide, 
1 ml of 1-naphthol solution and, dropwise, with shaking, 
0.5 ml of sodium hypochlorite solution.(3 per cent); an orange- 
red colour is produced which darkens on keeping.

C.The filtrate obtained in test B gives reaction (A) of chlorides 
(2.3.1). . ; . . .. . . .. ’

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of a 0.68 per cent w/v solution ofpotassium 
dihydrogen phosphate, adjusted to pH 6.8 by the addition of 
I M sodium hydroxide,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter, dilute 
suitably with water and measure the absorbance of the 
resulting solution at the maximum at about 233 nm (2.4.7). 
Calculate the content of C^nN^HCf in the medium taking 
806 as the specific absorbance.at233 nm.

Q. Not less than 70 per cent of the stated amount of C4HnN5, 
HC1.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Shake a quantity of the powdered tablets 
containing 0.5 g of Metformin Hydrochloride with 100 ml of 
water and filter.

Reference solution (a). Dilute 0.1 ml of the test solution to 
100 ml with water.

Reference solution (b). A 0.0001 per cent w/v solution of 
dicyandiamide in water.
Chromatographic system

- a stainless steel column 30 cm x 4 mm, packed with 
octadecylsilane bonded to porous silica (10 pm),

- mobile phase: a solution containing 0.087 per cent w/v 
of sodium pentanesulphonate and 0.12 per cent w/v of 
sodium chloride, adjusted to pH 3.5 using 1 per cent 
v/v solution of orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 218 nm,
- injection volume: 20 pl.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak. 
In the chromatogram obtained with tjie test solution, the area 
of any peak corresponding to dicyandiamide is not more than 
the area of the peak in the chromatogram obtained with 
reference solution (b) (0.02 per cent), the area of any other 
secondary peak is not more than the area of the principal peak
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in the chromatogram obtained with reference solution (a) (0.1 
per cent).

Other tests. Comply with the tests stated under Tablets,

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing about 0.1 g of Metformin 
Hydrochloride, shake with 70 ml of water for 15 minutes, dilute 
to 100.0 ml with water and filter. Dilute 10.0 ml of the filtrate to 
100.0 ml with water. Further dilute 10.0 ml to 100.0 ml with 
water and measure the absorbance of the resulting solution 
at the maximum at about 232 nm (2.4.7). Calculate the content 
of C4H11N5, HC1 taking 798 as the specific absorbance at 
232 nm.

Methadone Hydrochloride
Amidone Hydrochloride

C2iH27NO,HC1 Mol. Wt. 345.9

Methadone Hydrochloride is (7?5)-dimethyl-(l-methyl- 
4-oxo-3,3-diphenylhexyl)amine hydrochloride.

Methadone Hydrochloride contains not less than 98.5 per 
cent and not more than 100.5 per cent of C21H27NO,HC1, 
calculated on the dried basis.

Category. Narcotic analgesic.

Description. A white, crystalline powder.

Identification
Test A may be omitted if tests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methadone 
hydrochloride IPRS or with the reference spectrum of 
methadone hydrochloride.
B. To 2 ml of a 5 per cent w/v solution in carbon dioxide-free 
water add 1 ml of 0.1 Mhydrochloric acid and 6.ml of 
ammonium thiocyanate solution', a white precipitate is 
produced which becomes crystalline on stirring for a few 
minutes. The precipitate, after drying at 105° melts at 143° to 
148° (2.4.21),

C. Dissolve 50 mg in 5 ml of carbon dioxide-free water, add 
1 ml of 6 M ammonia, mix, allow to stand for 5 minutes and 
filter; the filtrate gives reaction (A) of chlorides (2.3.1).

D. Optical rotation of a 2-dm layer of a 5 per cent w/v solution 
in carbon dioxide-free water, is — 0.05° to +0.05° (2.4.22).

Tests
Appearance of solution. A 5.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), and colourless (2,4.1).

Acidity or alkalinity. To 10 ml of a 2.0 per cent w/v solution in 
carbon dioxide-free water add 0.2 ml of methyl red solution 
and 0.2 ml of 0.01 Msodium hydroxide, the solutionis yellow. 
Add 0.4 ml of 0.01 Mhydrochloric acid', the solution is red.

Related substances. Determine by gas chromatography 
(2.4.13).

Test solution. Dissolve ,0.1 g of the substance under 
examination in methanol and dilute to 10.0 ml with methanol.

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with methanol. Further dilute 1.0 ml of the solution to 
100.0 ml with methanol.

Reference solution (b). A solution containing 0.005 per cent 
w/v each of imipramine hydrochloride IPRS and 
cyclobenzaprine hydrochloride IPRS in methanol.

Chromatographic system
- a fused silica column 50 m x 0.32 mm, packed with 

poly(dimethyl)(diphenyl)siloxane (film thickness
1.05 pm), 

- temperature:
column time temperature

(min.) (°)
04 150^250

4-35 250
- inlet port at 200° and detector at 250°,
- split ratio. 1:100,
- flame ionization detector,
- flow rate: 1.2 ml per minute, using nitrogen as the carrier 

gas.
Name Relative 

retention time
Methadone impurity E1 0.44
Methadone impurity C2 0.81
Methadone impurity B3 0.89
Methadone impurity D4 0.98
Methadone (Retention time: about 25 minutes) 1.0
Methadone impurity A5 1.14
Imipramine 1.19
Cyclobenzaprine 1.24
’diphenylacetonitrile,
2(37?S)-4-(dimethylamino)-3-inethyl-2,2- diphenylbutanenitrile,
3(4RS)-4-(dimethylamino)-2,2- diphenylpentanenitrile,
4isomethadone,
5isomethadone ketimine.
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Inject 2 pl of reference solution (b). The test is not valid unless 
the resolution between the peaks due to imipramine and 
cyclobenzaprine is not less than 3.0.

Inject 2 pl of reference solution (a) and the test solution. Run 
the chromatogram 1.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.1 per cent) and the sum of areas bf all the 
secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2,4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°. '..

Assay. Weigh 0.5 g, dissolve in 50 ml of anhydrous glacial 
acetic acid, add 5 ml of mercuric acetate solution; Titrate 
with 0.1 M perchloric acid, using crystal violet solution as 
indicator and continuing the titration until the colour changes 
from violet-blue to green. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03459 g of 
C21H27NO,HC1.

B. To 5 mg add 0.05 ml of dinitrobenzene solution and 0.05 ml 
of a 50 per cent w/v solution of sodium hydroxide', a purple 
colour is produced which changes slowly to dark brown.

Tests

pH (2.4.24). 5.0 to 6.5.

Bacterial endotoxins (2.23); Not more than 8.8 Endotoxin Units 
per mg of methadone hydrochloride.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To a measured volume containing 10 mg of Methadone 
Hydrochloride add 1 ml of glacial acetic acid and dilute to 
100.0 ml with water. To 10.0 ml ofthe solution add 10 ml of a 0.4 
per cent w/v solution of picric acid and 10 ml of phosphate 
buffer pH 4.9, extract with three quantities, each of 15 ml, of 
chloroform, dilute the combined1 chloroform extracts to 
50.0 ml with chloroform. To 10.0 ml add sufficient chloroform 
to produce 20.0 ml and measure the absorbance ofthe resulting 
solution at the maximum at about 350 nm (2.4.7), using as the 
blank a solution prepared in the same manner but omitting the 
substance under examination. Calculate the content of 
C2iH27NO,HC1 taking 448 as the specific absorbance at 350 nm.

Storage. Store protected from light, in single dose container.

Storage. Store protected from light and moisture.

Methadone Linctus

Methadone Injection
Methadone Hydrochloride Injection; Amidone 
Hydrochloride Injection; Amidone Injection
Methadone Injection is a sterile solution of Methadone 
Hydrochloride in Water for Injections.

Methadone Injection contains not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
methadone hydrochloride, C21H27NO,HC1.

Usual strengths. 5 mg per ml; lOmgperml.

Identification
Make a volume containing 0.1g of Methadone Hydrochloride 
alkaline with 5 Msodium hydroxide, stir with a glass rod until 
the precipitate solidifies, filter, wash with water and dry over 
phosphorus pentoxide at room temperature at a pressure of 
2 kPa. The residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methadone 
hydrochloride IPRS treated in the same manner or with the 
reference spectrum of methadone.

Methadone Hydrochloride Linctus; Amidone 
Hydrochlof  ideLinctus; Amidone Linctus
Methadone Linctus is a solution containing 0.04 per cent w/v 
of Methadone Hydrochloride in a suitable vehicle with a tolu 
flavour.

Methadone Linctus contains not less than 0.036 per cent and 
not more than 0.044 per cent w/v of stated amount of 
methadone hydrochloride, C21H27NO;HC1.

Category. Opioid analgesic.

Identification
To 50 ml, add 30 ml of water and 1 Msulphuric acid until the 
solution is acidic to litmus paper. Extract with two 20 ml 
quantities of petroleum spirit (boiling range, 40° to 60°), 
discarding the extracts, add 5 M sodium hydroxide until the 
solution is alkaline to litmus paper. Add4 g of sodium chloride, 
shake to dissolve, extract with two 25 ml quantities of ether 
and wash the combined ether extracts with five 20 ml quantities 
of water. Dry with anhydrous sodium sulphate, filter, 
evaporate to dryness and dry the residue over phosphorus 
pentoxide at a pressure of 2 kPa. The residue complies with 
the following tests.
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A. Determine by infrared absorption spectrophotometry (2.4,6). 
Compare the spectrum with that obtained with methadone 
hydrochloride IPRS treated in the same manner or with the 
reference spectrumof methadone.

B. To 5 mg add 0.05 ml of dinitrobenzene solution and 0.05 ml 
of a 50 per cent w/v solution of sodium hydroxide, A purple 
colour is produced which changes slowly to dark brown.

Tests

Other tests. Comply with the tests stated under Oral Liquids.

Assay. To 30 g add 1 ml of glacial acetic acid and dilute to 
100 ml with 'water,. To 10 ml ofthe resulting solution add 10 ml 
of a 0.4 per cent w/v solution of picric acid and 10 ml of 
phosphate buffer pH 4.9, extract with three 15 ml quantities of 
chloroform and dilute the combined chloroform extracts to 
50 ml with chloroform. To 10 ml add sufficient chloroform to 
produce 20 ml and measure the absorbance ofthe resulting 
solution (2.4.7), at the maximum at about 350 nm using as the 
blank a solution prepared in the same manner but using 10 ml 
of a 1 per cent v/v solution of glacial acetic acid and beginning 
at the words ‘add 10 ml of a 0.4 per cent w/v „ ’. Calculate 
the content of C21H27NO, HC1 taking 448 as the specific 
absorbance at 350hm.

Determine the weight per ml (2,4.29) of the linctus, and 
calculate the content of C2iH27NO,HCl, weight in volume.

Storage. Store protected from light.

Labelling. The label states the strength in terms’of the 
equivalent amount of methadone.

Methadone Oral Solution
Methadone Hydrochloride Oral Solution; Amidone 
Hydrochloride Oral Solution; Amidone Oral Solution
Methadone Oral Solution contains 0.1 per cent w/v of 
Methadone Hydrochloride in a suitable aqueous vehicle. It is 
supplied as a ready-to-use solution or it is prepared from 
Methadone Hydrochloride Oral Concentrate in accordance 
with the manufacturers instructions.

Methadone Oral Solution contains not less than 0.09 per cent 
w/v and not more than 0.11 per cent w/v of methadone 
hydrochloride, C2iH27NO,HC1. :

Usual strength. 0.1 per cent w/v.

Identification

In the Assay, the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with the 
reference solution; <

METHADONE ORAL SOLUTION

Tests

Other tests. Comply with the tests stated under Oral liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute 1 volume ofthe oral solution to 10 volumes 
with the mobile phase.

Reference solution. A 0.01 per cent w/v solution of methadone 
hydrochloride IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Lichrosorb RP18),

- mobile phase: a mixture of 50 volumes of acetonitrile 
and 50 volumes of 0.02 Mpotassium dihydrogen 
orthophosphate, adjusted to pH 5.5 with 2 M 
orthophosphoric acid or 2 M sodium hydroxide,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of C2lH27NO,HCl in the oral solution.

Methadone Hydrochloride Oral Concentrate

Methadone Hydrochloride Oral Concentrate is a solution, of 
Methadone Hydrochloride in a suitable aqueous vehicle.

Metformin Hydrochloride Oral Concentrate contains not less 
than 95.0 per cent and not more than 105.0 per cent of the 
stated amount of methadone hydrochloride, C2iH27NO,HCl.

Identification

In the Assay, the chromatogram obtained with the test solution 
corresponds to the principal peak in the chromatogram 
obtained with the reference solution.

Tests

Other tests. Comply with the tests stated under Oral liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute the concentrate to produce a solution 
containing 0.01 per cent w/v of Methadone Hydrochloride in 
the mobile phase.

Reference solution. A0.01 per cent w/v solution of methadone 
hydrochloride IPRS in the mobile phase.

Chromatographic system
.: - a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Lichrosorb R.P 18), *

2881

https://nhathuocngocanh.com/



METHADONE TABLETS IP 2022

- mobile phase: a mixture of 50 volumes of acetonitrile 
and 50 volumes of 0.02 Mpotassium dihydrogen ortho­
phosphate, adjusted to pH 5.5 with 2 M orthophosphoric 
acid or 2. M sodium hydroxide,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 220 nm, 
- injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of C2iH27NO,HC1 in the concentrate.

Labelling. At the specific request of the prescriber, the 
concentrate may be diluted to a concentration other than 0.1 
per cent w/v in accordance with the manufacturer’s 
instructions.

Methadone Tablets
Methadone Hydrochloride Tablets; Amidone 
Hydrochloride Tablets; Amidone Tablets
Methadone Tablets contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of 
methadone hydrochloride, C2iH27NO,HCl.

Usual strengths. 5 mg; 10 mg.

Identification

A. Shake a quantity of the powdered tablets containing 0.1 g 
of Methadone Hydrochloride with 20 ml of water and 
centrifuge. Make the. supernatant liquid alkaline with 5 M 
sodium hydroxide, stir with a glass rod until the precipitate 
solidifies, filter, wash with water and dry over phosphorus 
pentoxide at room temperature at a pressure of 2 kPa.

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with methadone hydrochloride IPRS treated in the 
same manner or with the reference spectrum of methadone. ■

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 500 ml of water, . ,
Speed andtime. 100rpmand45 minutes.

Withdraw a suitable volume of the medium;and transfer 
equivalent to 0.4 mg of Methadone Hydrochloride; into a 
separating funnel. Add 1 ml of glacial acetic acidand 20 ml of
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0.02 per cent w/v solution ofbromocresol purple in 2 per cent 
v/v solution oiglacial acetic acid. Add 20.0 ml of chloroform, 
mix and extract. Measure the absorbance of the chloroform at 
the maximum at 405 nm. (2.4.7); Calculate the content of 
C21H27NO,HC1 in the medium from the absorbance obtained 
from the chloroform extract similarly prepared of known 
concentration of methadone hydrochloride IPRS.

Q. Not less than 75 per cent of the stated amount of 
QjHjvNO, HC1.

Uniformity of content. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse 1 intact tablet in the mobile phase, 
with the aid of ultrasound with intermittent shaking and dilute 
with'the mobile phase to obtain a solution containing 6.5 per 
cent w/v of Methadone Hydrochloride.

Reference solution. A 0.5 per cent w/v solution Qi methadone 
hydrochloride IPRS in the mobile phase.

Chromatographic system
, - a stainless steel column 30 cm x 3.9 mm, packed with 

phenyl groups bonded to porous silica (5 pm),
- mobile phase: a mixture of 60 volumesofa buffer solution 

prepared by dissolving 4.08 g Qi potassium dihydrogen 
phosphate in 1000 ml of water and 40 volumes of 
acetonitrile, adjusted to pH 3.2 with orthophosphoric 
acid,

- flow rate: 1.5 ml per minute,
- spectrophotometer set .at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.'

Calculate the content of C2iH27NO,HC1 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Uniformity of content using the following 
solution.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 10 mg of Methadone Hydrochloride in 
mobile phase, with the aid ofultrasound and dilute to 20.0 ml 
with the mobile phase.

Inject the reference solution and the test solution:

Calculate the content of C2iH27NO,HClin the tablets.

Storage. Store protected from light and moisture.
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Methocarbamol

OH

OCH3 °

CnH15NO5 Mol. Wt. 241.2

Methocarbamol is (7?S)-2-Hydroxy-3-(2-methoxyphenoxy) 
propyl carbamate.

Methocarbamol contains not less than 98.5 per cent and not 
more than 101.5 per cent of H l5NOs , calculated on the dried 
basis.

Category. Muscle relaxant.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methocarbamol 
IPRS or with the reference spectrum of methocarbamol.

B. When examined in the range 200 nm to 350 nm (2.4.7), a 
0.004 per cent w/v solution in methanol shows absorption 
maxima at about 274 nm.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14.).

NOTE—Use freshly prepared solutions.

Test solution. Dissolve 100 mg of substance to under 
examination in 13 ml of methanol with the aid ofultrasound 
and dilute to 50.0 ml with buffer solution.

Reference solution (a). A 0.04 per cent w/v solution of 
guaifenesin IPRS in methanol.

Reference solution (b) .Dissolve 20.0 mg of methocarbamol 
IPRS in 2 ml of methanol, add 1.0 ml of reference solution (a) 
and dilute to 10.0 ml with buffer solution/

Reference solution (c). Dilute 1.0 ml of test solution to 50.0 ml 
with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase:.a mixture of 75 volumes of buffer solution 

; < ' prepared by dissolving 6.8 g of potassium dihydrogen 
phosphate in 1000 ml of water, adjusted to pH 4.5 with 
6 M ortho phosphoric acid or 10- M of potassium 
hydroxide and 25 volumes of methanol,

METHOCARBAMOL TABLETS

- flow rate: 1.0 ml per minute,
- spectrophotometer set at 274 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless 
resolution between the peaks due to guaifenesin and 
methocarbamol is not less than 2.0.

The relative retention time of guaifenesin with reference to 
methocarbamol is about 0.8.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the sum of 
areas of all the secondary peak is not more than the area of 
principal peak in the chromatogram obtained with reference 
solution (c) (2.0 per cent).

Heavy metals (2.3.13). Dissolve 1.0 g of substance under 
examination in 7 ml of methanol and 3 ml of 7 M acetic acid, 
and dilute to 25 ml with water. The resulting solution complies 
with the limit test for heavy metals, Method A (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 60° for 2 hours.

Assay. Weigh 100 mg of the substance under examination in 
■100 ml of methanol with, the aid of ultrasound, filter. Dilute 4.0 
ml of the solution to 100.0 ml with methanol and measure the 
absorbance of the resulting solution at the maximum at about 
274 nm (2.4.7), using methanol as blank Calculate the content 
of CnHi5NO5 from the absorbance obtained by repeating the 
operation using methocarbamol IPRS in place of the 
substance under examination.

Storage. Store protected from moisture.

Methocarbamol Tablets
Methocarbamol Tablets contain not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
methocarbamol, CnHlsNOs.

Usual strengths. 500 mg; 750 mg'.

Identification

Mix a quantity of the powdered tablets containing 1g of 
methocarbamol with 25 ml of water in a separator, and extract 
with 25 ml of chloroform, filter the chloroform layer through 
anhydrous sodium sulphate and evaporate the filtrate to 
dryness. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methocarbamol 
IPRS or with the reference spectrum of methocarbamol.
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Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle), 
Medium. 900 ml of water, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the, medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate.

Reference solution. A solution of methocarbamol IPRS in the 
dissolution medium suitably diluted to obtain a solution 
having the similar concentration as that of the . test solution.

Use the chromatographic system as described in the Assay.

Inject the reference solution and the test solution.

Calculate the content of CUH15NO5 in the medium.

Q. Not less than 75 per cent of the stated amount of CnHisNOj.

Other tests. Complies with the fests stated under Tablets. •

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution pH 4.5. Dissolve 6.8 g.of monobasicpotassium 
phosphate in water and dilute to 1000.0 ml with water. Adjust 
to pH 4.5 with orlhophosphoric acid'.

Internal standard solution. A 0.3 per.cent w/v solution.of 
caffeine in methanol.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 100 mg of methocarbamol in 50 ml of 
buffer solution, add 25 ml of methanol, 5.0 ml of internal 
standard solution, mix with the aid of ultrasound for 10 minutes 
and dilute to 100.0 ml with the buffer solution, mix and filter.

Reference solution. Dissolve 100 ingof methocarbamolIPRS 
in 50 ml of buffer solution, add 25 ml of methanol, 5.0 ml of 
internal standard solution, mix. with the aid of ultrasound-for 
lO minutes, dilute to 100.0 ml with buffer solution, mix.

Chromatographic system
- a stainless steel column 10 cmx 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobilephase: amixtureof30 volumes ofmemanoZand 

70 volumes of buffer solution,
- flow rate:1 ml per minute, 

. - spectrophotometer set at 274.nm, . 
; - injection volume: 20 pl.

Inject the reference solution and the test solution.

Calculate the content of C;1F1|5NOS in the tablets;

Storage. Store protected from moisture.

COOH 
HOOC^^>NH

NH?

IP 2022

Methotrexate

N

N

. Mol. Wt. 454.4

Methotrexate is 4-amino-4-deoxy-10-methylpteroyl- 
L-glutamic acid.

Methotrexate contains not less than 97.0 per cent and hot 
more than 102.0 per cent of C2qH22N8O5, calculated on the 
anhydrous basis.

Category. Anticancer.

Description. A yellow to orange-brown, crystalline-powder.

identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methotrexate 
IPRS or with the reference spectrum of methotrexate.’- ■ :;

B. When examined in the range 230 nm to 380 nm (2/1.7), .a 
0.001 per cent w/v solution in 0.1 M sodium hydroxide shows 
absorption maxima at about 258 nm, 303 nm and 371 nm; ratio 
of the absorbance at the maximum at about 303 nm tb that at 
the maximum at about 371 nm, 2.8 to 3.3.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). ' ’ ’ ............... ' ”

Solvent mixture. 6.5 ml of dilute ammonia, and 5 ml of mobile 
phase A.

Test,.solution. Dissolve 40 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
mobile phase A.

Reference solution (a). Dilute 5.0 ml of the test solution to 
100.0 ml with mobile phase A. Further dilute 5.0 ml of the 
solution to 50.0 ml with mobile phase A.

Reference solution (b).Dilute 5.0 ml of reference solution (a) 
to 25.0 ml with mobile phase A.

Reference solution (cf, A solution containing 0.00,5 per cent 
w/v each: of the. substance under examination, methotrexate 
impurity B IPRS, methotrexate impurity CIPRS, methotrexate 
impurity D IPRS and methotrexate impurity E IPRS prepared 
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by dissolving in the solvent mixture and diluted with mobile 
phase A.
Chromatographic system;

-- a stainless steel column 25 cm x 4.0 mm, packed with 
endcapped octadecylsilane bonded to porous silica 
(5 pm),

- mobile phase: A. a mixture of 5 volumes of acetonitrile 
and 95 volumes of a 0.34 per cent w/v solution of 
anhydrous sodium dihydrogen phosphate previously 
adjusted to pH 6.0 with a 4.2 per cent w/v solution of 
sodium, hydroxide,

B. a mixture of 50 volumes of acetonitrile 
and 50 volumes of a 0.34 per cent w/v solution of 
anhydrous sodium dihydrogen phosphate previously 
adjusted to pH 6.0 with a 4.2 per cent w/v solution of 
sodium hydroxide, - '

• ■ ■ - a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 280 nm, 
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
;: (in mih.) (per cent v/v) (per cent v/v)

0 100 0
10 100 ... 0
20 95 5
28. 50 50
37 50 50
40 100 0

'4-aininofolic acid,
2 V-methyifblic acid, > a
34-[[(2,4-diaininopteridin-6-yl)methyl]methyiamino]benzoic acid, 
'methotrexate 1-methyl ester, . ,

•'methotrexate 5-methyl ester. .... .• • ...... •

Name Relative Correction :
retention time factor

Methotrexate impurity B1 0.3 . ■ . i = '

Methotrexate impurity C2 0.4 —

Methotrexate (Retention time: 
about 18 minutes) 1.0 —

Methotrexate impurity E3 1.4 0.8 -
Methotrexate impurity I4 1.5 1-4
Methotrexate impurity.H5 1.6 —

Inject reference solution (c). The test is not valid unless, the 
resolution between the peaks due to methotrexate impurities 
B and C and is ppt less than 2.0 and between the peaks due to 
methotrexate impurity D and methotrexate is.not less than 1.5.

Inject reference solution (a), (b) and the test solution. In the 
chromatogram obtained with the test solution^ the area of any 

peak corresponding to methotrexate impurity C is not more 
than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent). The area of 
any peak corresponding to methotrexate impurities B and E is 
not more than 0.6 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent). The area of any peak corresponding to methotrexate 
impurities H and I is not more than twice the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(b) (0.2 per cent), the area of any other secondary peak is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent) and the sum of areas of all the . secondary peaks: other 
than methotrexate impurities B, C and E is not more than the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (0.5 per cent). Ignore any peak with an 
area less than 0.3' times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.03 per 
cent).

Enantiomeric purity. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 100.0 ml with the 
mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0mlwiththe mobilephase.

Reference solution (b). Dissolve 4.0 mg of methotrexate for 
system suitability IPRS (containing impurity F) in the mobile 
phase and dilute to 20.0 ml with the mobile phase?

Chromatographic system
- a stainless steel column 15 cm x 4.0 mm packed with 

bovine albumin bound to silica gel for chromatography 
(7 pm) with a pore size of 30 nm

- mobile phase: add 500 ml of 0171 per cent w/v solution 
of anhydrous disodium hydrogen phosphate to 600 
ml of a 0.69 per cent w/v solution of sodium dihydrogen 
phosphate monohydrate, mix, adjusted to pH 6.9 with 
dilute sodium hydroxide solution, to 920 ml of this 
mixture add 80 ml of propanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at .302 nm,
- injection volume: 20 pl.

The relative retention time with reference to methotrexate 
(retention time is about 4 minutes) for impurity F is about 1.6. 

Inject reference solution (b). The resolution between 
methotrexate and impurity F should not be less than 2.0.

Inject reference solution (a). The area of peak due to impurity 
F not more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (3.0 per 
cent).
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Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 12.0 per cent, determined on 
0.25 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 250.0 ml of the mobile phase.

Reference solution (a). Dissolve 25 mg of methotrexate IPRS 
in 250.0 ml of the mobile phase.

Reference solution (b). Dissolve 25 mg of methotrexate IPRS 
and 25 mg offolic acid in 250.0 ml of the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 92 volumes of phosphate 

buffer pH 6.0 and 8 volumes of acetonitrile,
- flow rate: 1.4 ml per minute,
- spectrophotometer set at 302 nm,
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject reference solution (b). The resolution between the peaks 
dueto methotrexate and folic acid is not less than 5.0.

Inject reference solution (a) and the test solution.

Calculate the content of C2oH22Ns05.

Storage. Store protected from light and moisture.

CAUTION — Great care should be taken to prevent inhaling 
particles of Methotrexate and exposing the skin to it.

Methotrexate Injection
Methotrexate Injection is a sterile solution of Methotrexate in 
Water for Injections containing Sodium Hydroxide.

Methotrexate Injection contains not less than 95.0 per cent 
and not more than 110.0 per cent of the stated amount of 
methotrexate, C20H22NgO5.

Usual strengths. 2.5 mg per ml; 25 mg per ml.

Description. Aclear, yellowish solution.

Identification
When examined in the range of 200 nm lo 400 nm (2.4.7), a 
0.001 per cent w/v solution in 0.1Msodium hydroxide shows 
absorption maxima at 258,303 and 371 nm. ; -

Tests
pH (2.4.24). 7.5 to 9.0.
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Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a volume of injection to obtain a solution 
containing 0.01 per cent w/v of Methotrexate in the mobile 
phase.

Reference solution (a). A 0.00002 per cent w/v solution of 
methotrexate IPRS in the mobile phase.

Reference solution (b). A 0.0003 per cent w/v solution of 
methotrexate impurity C IPRS in the mobile phase.

Reference solution (c). A solution containing 0.0003 per cent 
w/v each of methotrexate IPRS and methotrexate impurity D 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm.x 4.6 mm, packed with 

base deactivated octadecylsilane .bonded to porous 
silica (5 pm) (Such as Hypersil BDS),

- mobile phase: a mixture of 7 volumes of acetonitrile 
and 93 volumes of a citrp-phosphate buffer solution 
prepared by dissolving 7.8 g of citric acid and 17.9 g of 

. disodium hydrogen orthophosphate in water and dilute 
to 1000 ml with water,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 20 pl.

1(2,4-diaminopteridin-6-yI)metbanol,

Name Relative 
retention time

Methotrexate impurityA1 0.2
Methotrexate impurity B2 0.3
Methotrexate impurity C3 . 0.4
Methotrexate impurity D4 0.8
Methotrexate 1.0
Methotrexate impurity E5 2.3 ■

2 4-aminofolic acid,

3 .V-methylfolic acid,

44-[[(2-amino-4-oxo-l,4-dihydropteridiii“6-yI)niethyl] methylamino] 
benzoic acid,

54-[[(2,4-diaminopteridin-6-yI)methyl]methylamino]benzoic acid;

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to methotrexate and 
methotrexate impurity D is not less than 2.0.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram. 3 times the retention time of the principal peak: 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to methotrexate impurity C is not 
more that the area of the principal peak in the chromatogram 
obtained with reference solution (b) (3.0 per cent). The area of 
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any peak corresponding to methotrexate impurity B is not 
more than 1.5 times the area of the principal, peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent). The area of any peak corresponding to methotrexate 
impurity E is not more than 1.5 times the. area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.3 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent) and the sum 
of areas of any other secondary peaks is not more than 5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (1.0 per cent). Ignore any peak with 
an area less than 0.1 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.02 per 
cent).'

Bacterial endotoxins (2.2.3), Not more than 0.4 Endotoxin Unit 
per mg of methotrexate.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the injection with the mobile 
phase to produce a solution containing 0.0025 per cent w/v of 
Methotrexate.

Reference solution (a). A 0.0025. per .cent: w/v solution of 
methotrexate IPRS in the mobile phase.

Reference solution (b). A solution containing 6.0025 per cent 
w/v each of methotrexate IPRS and folic acid in the mobile 
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: 92 volumes of phosphate buffer pH 6.0 

and 8 volumes of acetonitrile,
- flow rate: 1.4 ml per minute,
- spectrophotometer set at 302 nm, .
- injection volume: 20 pl.

Inject reference solution (a). The test is not valid unless the 
relative standard deviation for the replicate injections is not 
more than 2.0 per cent.

Inject reference solution (b). The resolution between the peaks 
due to methotrexate and folic acid is not less than 5.0.

Inject reference solution (a).and the test solution.

Calculate the content of C20H22N8Os in the injection.

Storage. Store protected from light.

Labelling. The label states that the injection is hot intended 
for intrathecal inj ection when an antimicrobial preservative is 
present.

METHOTREXATE TABLETS

Methotrexate Tablets
Methotrexate Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
methotrexate, C20H22NsO5.

Usual strength. 2.5 mg.

Identification

Extract a quantity of the powdered tablets containing 10 mg of 
Methotrexate with sufficient 0.1 M. sodium hydroxide to 
produce 100 ml, filter and dilute 10 ml of the filtrate to 100 ml 
with 0.1 M sodium hydroxide.

When examined in the range 230 nm to 380 nm (2.4.7), the 
resulting solution shows absorption maxima at about 258 nm, 
303 nm and 371 nm.

Tests
Dissolution (2,5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Dilute a 
suitable volume of the filtrate with the same solvent and 
measure the absorbance of the resulting solution at the 
maximum at about 306 nm (2.4.7). Calculate the content of 
C?cI l2?NsO5 in the medium from the absorbance obtained from 
a solution of known concentration of methotrexate IPRS.

Q. Not less- than 75 per cent of the stated amount of 
C^oH^NgOs.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets 
containing about 10 mg of Methotrexate in 70 ml of the mobile 
phase with the aid of ultrasound for 5 minutes and dilute to 
100.0 ml with the mobile phase, filter:

Reference solution (a). A 0.00002 per cent w/v solution of 
methotrexate IPRS in the mobile phase.

Reference solution (b). A 0.0003 per cent w/v solution of 
methotrexate impurity C IPRS in the mobile phase.

Reference solution (c). A solution containing 0.0003 per cent 
w/v each of methotrexate IPRS and methotrexate impurity D 
IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

base deactivated octadecylsilane bonded to porous 
silica (5 pm) (Such as Hypersil BDS),

- mobile phase: a mixture of 7 volumes of acetonitrile 
and 93 volumes of a citro-phosphate buffer solution
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prepared by dissolving 7.8 g of citric acid and 17.9g of 
disodium hydrogen orthophosphate, dilute to 1000 ml 
with water, '

- flow rate: L2 ml per minute, 
- spectrophotometer set at 265 nm, 
- injection volume: 20 pl.

Name Relative
retention time'

Methotrexate impurity A1 0.2

l(2,4-diaminopteridiii-6-yI)methanol,

24-ammofblic acid,

W-methylfoJic acid, . ■

44-[[(2-amino-4-oxo-i ,4-dihydropteridin-6-yl)methyl]methyiamino] 
benzoic acid,

5 4-[[(2,4-diaminopteridin-6-yl)methyl]methylamino]benzoic acid.

Inject reference solution (c). The test is not valid unless the 
resolution between the, peaks; due .to: methotrexate and, 
methotrexate impurity D is not less than 2.0.

Inject reference Solution (a), (b) and the test solution; Run the1 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area, 
of any peak corresponding to methotrexate impurity C is not . 
more than the area of the principal peak in the chromatogram 
obtained with solution (b) (3.0 per cent). The area of any peak' 
corresponding to methotrexate impurity B is not more than 2.5 
times the area of the principal peak in the chromatogram; 
obtained with reference solution (a) (0.5 per cent). The area of, 
any peak corresponding to methotrexate impurity E is not 
more than 1.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.3 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0;2per cent) and the sum of the 
areas of any other secondary peaks is not more tham 
5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (I.O.per cent). Ignore any. 
peak with an area less than 0.1 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.02 per cent).

Uniformity, of content. -Complies with the test stated under 
Tablets. ... f .; , ...

Carry out the test as described, in-the-Assay, using the 
following solutions. . '.

Methotrexate impurity B2 0.3

Methotrexate impurity C3 0.4

Methotrexate impurity D4 0.8

Methotrexate 1.0

Methotrexate impurity E5 2.3

Test solution. Crush one, tablet and mix with 100 mb of the 
mobile phase with the aid of ultrasound, centrifuge and use 
the supernatant liquid. / ■; : .

Reference solution (a). A 0.0025 per cent w/v solution of 
methotrexate IPRS in the mobile phase:

Reference solution (b). A. solution containing 0,0025 per cent 
w/v each of methotrexate IPRS and folic acid in the mobile 
phase.. ’ '

Calculate the content of C2oH22N805 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 2.5 mg of Methotrexate and, 
mix with 100.0 ml ofthe mobile phase with the aid of ultrasound, 
centrifuge and use the supernatant liquid. ; ’

Reference solution (a). A solution containing 0.0025 per cent 
w/v each of methotrexate IPRS and folic acid in the mobile 
phase. ■ ■

Reference solution (b). A 0.0025 per cent w/v solution of 
methotrexate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm,, packed with; 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 92 volumes of phosphate­

buffer pH 6.0 and 8 -volumes of acetonitrile,
- flow rate: 1.4 ml per minute,
- spectrophotometer set at 302 nm,
- injectionvolume:20pl.

Inject reference solution (a). The resolution between the peaks 
due to methotrexate and folic acid is not less than 5.0.

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of C20H22NgO5 in the tablets.

Storage. Store protected from light and moisture.

Methoxamine Hydrochloride
OH

H3CO< /-w /CH3
i tX ■ ■hci

■r l! ■■ nh2 ■ ■ -■^^och3
CnHI7NO3,HCI . . Mol. Wt. 247.7

Methoxamine Hydrochloride is a//-rao2~amino-l-(2,5- 
dimethoxyphenyl)propan-1-ol hydrochloride.

2888

https://nhathuocngocanh.com/



IP 2022 METHOXAMINE INJECTION

Methoxamine Hydrochloride contains not less than 98.5 per 
cent and not more than 101.0 per cent.of CnHnNC^HCl, 
calculated on the dried basis.

Category. Sympathomimetic.

Description. Colourless crystals or white, plate-like crystals 
or a white, crystalline powder.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methoxamine 
hydrochloride IPRS or with the reference spectrum of 
methoxamone hydrochloride.

B. When examined in the range 230 nm to 360 nm (2,4.7), a 
0.005 per cent w/v solution shows an absorption maximum 
only at about 290 rim; absorbance at about 290 nm, about 0.69.

C. Dissolve 20 mg in 2 ml bf water, add. 5 ml of diazotised 
nitroaniline solution and 1 ml of dilute sodium carbonate 
solution. Allow to stand for 2 minutes and add 1 ml of 
1 Msodium hydroxide', a deep red colour is produced which 
is- extractable with 1-butanol.

D. A 5 per cent w/v solution gives the reactions of chlorides 
(2.3.1).

Tests
pH (2.4.24). 4.0 to 6.0, determined in a 2.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography 
(2.4.14), coating the plate with silica gel GF254.

Mobile phase. A mixture of .86. volumes of chloroform, 
12 volumes of. methanol and. 2 volumes of strong ammonia 
solution.' ■ . .

Test solution. Dissolve 0.2 g of the substance under exami­
nation in 10 ml of methanol:

Reference solution (a). A 0.02 per cent w/v' solution of the 
substance under examination in methanol.

Reference solution (b). A 0.01 per cent w/v solution of 
2,5-dimethoxybenzaldehyde in methanol.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. Any spot corresponding to 2,5 dimethoxy­
benzaldehyde in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram 
obtained with reference solution (b). Spray the plate 'with a 
0.3 per cent w/v solution of ninhydrin in 1-butanol containing 
3 per cent v/v of glacial acetic acid and heat at 105° for 
5 minutes. Any other secondary spot in the chromatogram 
obtained with the test solution is not more intense than the 
spot in the chromatogram obtained with reference solution (a).

Sulphatedash(2.3.18).Notmorethan0.2percent, ■

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Dissolve 0.5 g in 30 ml of anhydrous glacial acetic 
acid, 15 ml of mercuric acetate solution, warming if necessary.
Titrate yvith 0.1 M perchloric acid, using crystal violet 
solution as indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0,02477 g of 
CnH17NO3JICl.

Storage. Store protected from light arid moisture.

Methoxamine Injection
Methoxamine Hydrochloride Injection
Methoxamine Injection is a sterile solution containing 2 per 
cent w/v of Methoxamine Hydrochloride in Water for 
Injections.

Methoxamine Injection contains not less than 1,90 per cent 
and not more than 2.10 per cent w/v of methoxamine 
hydrochloride, C11H17NO3, HC1.

Identification
A. When examined in the range 230 nm to 360 nm (2.4.7), the 
solution obtained in the Assay shows an absorption maximum 
only at about 290 nm.

B. Dilute 1 ml with 1 ml of water, add 5 ml of diazotised 
nitroaniline solution and 1 ml of dilute sodium carbonate 
solution. Allow to stand for 2 minutes and add 1 ml of 
1 Msodium hydroxide', a deep red colour is produced which 
is extractable with 1-butanol.

Tests ■
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 86 yoluines of chloroform, 
12 volumes of methanol and 2 volumes of strong ammonia 
solution.

Test solution. Dilute the injection, if necessary, with wa/er to 
contain 2.0 per cent w/v of Methoxamine Hydrochloride.

Reference solution (a). Dilute 1 volume ofthe test solution to 
lOO.ml with water.

Reference solution (b). A 0:01 per cent w/v solution of 
2,5-dimethoxybenzaldehyde in methanol.’

Apply to the plate 5 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
365 nm. Any spot corresponding to 2,5-dimethoxy­
benzaldehyde in the chromatogram obtained with the test 
solution is not more intense than the spot in the chromatogram
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obtained with reference solution (b). Spray the plate with a 
0.3 per cent w/v solution of ninhydrin in 1-butanol containing 
3 per cent v/v of glacial, acetic acid and heat at .105° for 
5 minutes. Any other secondary spot in the chromatogram 
obtained with the test solution is hot more intense than the spot 
in the chromatogram obtained with reference solution (a).

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To a measured volume containing about 100 mg of 
Methoxamine Hydrochloride add sufficient water to produce 
100,0 ml. Dilute 5.0 ml of the solution to 100.0 ml with water. 
Measure the absorbance of the resulting solution at the 
maximum at about 290 nm (2.4.7). Calculate the content of 
C'iiJ 1-NO^HCl taking 137 as the specific absorbance at 
290 nm.

Storage. Store protected from light.

Industrial Methylated Spirit
IMS
Industrial Methylated Spirit is a mixture of nineteen volumes 
of Ethanol of an appropriate strength and one volume of 
approved wood naphtha.

Category. Pharmaceutical aid (solvent).

Description, Clear, colourless, mobile, volatile liquid.

Identification

Mix 0.1. ml with 0.05 ml of an 11 per cent w/w solution of 
phosphoric acid and 0.25 ml. of dilute potassium 
permanganate solution. After 1 minute add a few mg of 
sodium metabisulphite and shake until the mixture is 
decolorised. Add 1.5 ml of a 50 per cent v/v solution of 
sulphuric acid and a few mg of finely powdered chromotropic 
acid sodium salt, shake well and heat on a water-bath for 
5 minutes; a deep violet colour is produced.

Tests
Relative density (2;4.29). Not greater than 0.815.

Acidity or alkalinity. 25 ml requires not more than 0.2 ml of 
0.1 M sodium hydroxide to produce a pink colour with 
phenolphthalein solution and not more than-1.0 ml of 
0.1 M hydrochloric acid is required to produce,a red colour 
with methyl red solution... ; .

Appearance of solution. Dilute5.0 ml to 100 ml with water; the 
solution is clear (2.4.1). .... . .......

Aldehydes. Not more than 50 ppm, determined by the following 
method. To 5.0 ml add 5 ml of water and T ml of decolourised 
fuchsin solution and allow to stand for 30 minutes; Any colour 
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produced is not more intense than that obtained by treating 
in the same manner 5 ml of a 0.005 per cent w/v solution 
of redistilled acetaldehyde in aldehyde-free ethanol 
(95 per cent).

Non-volatile matter. When evaporated and dried at 105°, leave 
not more than 0.01 per cent w/v of residue.

Storage. Store in tightly-closed containers at a temperature 
not exceeding 30°.

Labelling. The label states that it is inflammable. .

Methylcellulose
Cellulose Methyl Ether
Methylcellulose is a cellulose haying some of the hydroxyl 
groups in the form of the methyl ether. Various grades are 
available and are distinguished by a number indicative of the 
apparent viscosity in millipascal seconds of a 2 per cent w/w 
solution measured at 20°.

Methylcellulose contains not less than 27.5 per cent and not 
more than 31.5 per cent of methoxyl (-OCH3) groups, calculated 
on the dried basis.

Category. Bulk laxative; pharmaceutical aid (tablet excipient; 
suspending agent).

Description. A white or yellowish white or greyish white 
powder or granules; hygroscopic after drying.

Identification
A. With constant stirring add a quantity containing 1.0 g of 
the dried substance into 50 fnl of carbon dioxide-free water 
previously heated to 90°. Allow to cool, dilute to 100 ml with 
carbon dioxide-free water and continue stirring until solution 
is complete (solution A). Heat 10 ml of solution Aon a water­
bath with stirring. At temperatures above 40° the solution 
becomes cloudy or a flocculent precipitate is formed. On 
cooling, the solution becomes clear.

B. To 10 ml of solution A add 0.3 ml of 2 Macetic acid and 
2.5 ml of a 10.0 per cent w/v solution of tannic acid, a 
yellowish white, flocculent precipitate is produced which 
dissolves in 6 M ammonia.

C. Without heating completely dissolve 0.2 g in 15 ml of a 
70 per cent w/w solution of sulphuric acid, pour the solution 
with stirring into 100 ml of iced water. In a test-tube kept in ice, 
mix thoroughly 1ml of the solution with 8 ml of sulphuric 
acid, added dropwise. Heat in a water-bath for exactly 3 minutes 
and cool immediately in ice. When the mixture is cool, carefully 
add 0.6 ml of a solution containing 3 g of ninhydrin in 100 ml 
of a 4.55 per cent w/v solutionof sodium metabisulphite, mix 
well and allow to stand at 25°; a pink colour is produced 
immediately which becomes violet within 100 minutes. . 
—■■■
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D. Place 1 ml of solution Aon a glass plate. After evaporation 
of the water a thin film is produced.

Tests
Appearance of solution. Whilst stirring, introduce a quantity 
containing 1.0 g of the dried substance into 50 g of carbon 
dioxide-free water heated to 90°. Allow to cool, dilute to 100 g 
with the same solvent and continue stirring until solution is 
complete. Allow to stand at 2° to 8° for 1 hour. The resulting 
solution is not more opalescent than opalescence standard 
OS3 (2.4.1), and is not more intensely coloured than reference 
solution YS6 (24.1).

pH (2.4.24). 5.0 to 8.5, determined in solution A.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Chlorides (2.3.12). Dilute 5.0 ml of solution A to 15 ml with 
water. The resulting solution complies with the limit test for 
chlorides (0.5 per cent).

Apparent viscosity. Not less than 75 per cent and not more 
than 140 per cent of the declared value, determined by the 
following method. To 150 g of water heated to 90° add, with 
stirring, a quantity containing 6.0 g of the1 dried substance. 
Stir with a propeller-type stirrer for 10 minutes, place the flask 
in a bath of iced water, continue the stirring and allow to 
remain in the bath of iced water for 40 minutes to ensure that 
solution is complete. Adjust the weight of the solution to 
300 g and centrifuge the solution to expel any trapped air. 
Determine the viscosity at 20° by Method C (2.4.28), using a 
shear rate of 10 s'1.

Sulphated ash (2.3.18). Not more than 1.0 per cent.

Loss on drying (2.4.19). Not more than 5.0 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 50 mg in a hard gelatin capsule shell place the 
capsule and the contents in a 50-ml boiling flask and carryout 
the determination ofmethoxyl (2.3.29).

1ml of 0.1 Msodium thiosulphate is equivalent to 0.0005172 g 
of methoxyl (-OCH3) groups.

Storage. Store protected from light and moisture.

Labelling. The label states the apparent viscosity in millipascal 
seconds of a 2 per cent w/w solution.

Methyldopa

oh
C10H13NO4, PAH2O Mol. Wt. 238.2

Methyldopa is 3-(3,4-dihydroxyphenyl)-2-methyl-L-alanine 
sesquihydrate.

Methyldopa contains not less than 98.5 per cent and not more 
than 101.0 per cent of Ci0H13NO4, calculated on the anhydrous 
basis.

Category. Antihypertensive.

Description. A white to yellowish white, fine powder, which 
may contain friable lumps.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methyldopa 
IPRS or with the reference spectrum of methyldopa.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.004 per cent w/v solution in 0.1 Mhydrochloric acid shows 
an absorption maximum only at about 280 nm; absorbance at 
about 280 nm, about 0.46.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with microcrystalline cellulose.

Mobile phase. A mixture of 50 volumes of1-butanol, 
25 volumes of glacial acetic izczT/ and 25 volumes of water.

Test solution. Dissolve 0.1 g of the substance under exami­
nation in 10 ml of 1 M hydrochloric acid.

Reference solution. A 1 per cent w/v solution of methyldopa 
IPRS in 1 M hydrochloric acid.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of warm air, and spray with a solution 
freshly prepared by mixing'equal volumes of .a 10 per cent 
w/v solution offerric chloride and a 5 per cent w/v solution 
of potassium ferricyanide. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference solution^

D. To 10 mg add 3 drops of a 0.4 per cent w/v solution of 
ninhydrin in sulphuric acid', a dark purple colour is produced 
within 5 to 10 minutes. Add 0.15 ml of water, the colour changes 
to pale brownish yellow.

Tests

Appearance of solution. A 4.0 per cent w/v solution in 
1 M hydrochloric acid is not more intensely coloured than 
reference solution BYS6 orBS6 (2.4.1).

Acidity. Dissolve 1.0 g in 100 ml of carbon dioxide-free water 
with the aid of heat, add 0.15 ml of methyl red solution and 
titrate with 0.1 M_ sodium hydroxide', not more than 0.5 ml is 
required to produce a pure yellow colour.
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Optical rotation (2:4.22). -1.10° to -1.23°, determined in a 
solution prepared by dissolving a quantity containing 2.2 g of 
the anhydrous substance in 50.0 ml of aluminium chloride 
solution.
3-Methoxy compound and related substances. Determine by 
thin-layer chromatography (2.4.17), coating the plate, with 
microcrystalline cellulose.

Mobile phase. A mixture of 65 volumes of 1 -butanol; 
25 volumes of water and 15 volumes of glacial acetic acid.

Test solution. Dissolve 0.1 g of the substance under 
examination in 10 ml of a mixture of 96 volumes of methanol 
and 4 volumes of 7 M hydrochloric acid.

Reference solution (a). A 0.005 per cent w/v solution of 
3-methoxymethyldopa IPRS in methanol.

Reference solution (b). A mixture of equal volumes of the test 
solution and reference solution (a).
Apply to the plate 10 pl of each of the test solution and 
reference solution (a) and 20 pl of reference solution (b). After 
development, dry the plate immediately, in a current of warm 
air and spray with a mixture of 5 volumes of a 5 per cent w/v 
solution of sodium nitrite and 45 volumes of a 0.3 per cent 
w/v solution of 4-nitroaniline in a mixture of 80 volumes of 
hydrochloric acid and 20 volumes of water. Dry it in a current 
of warm air and spray with a 20 per cent w/v solution of sodium 
carbonate and examine immediately. Any secondary spot in 
the chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated spots.

Heavy metals (2:3.13). Dissolve2.0 gin 10 ml of water, add2 nil 
of dilute acetic acid and dilute to2 5' ml with water. The solution 
complies with the limit test for heavy metals, Method A 
(lOppm).
Sulphated ash (2.3.18). Not more than 0.1 percent.
Water.(2.3.43). 10.0 to. 1.3.0 per cent, determined on 0.4,g.
Assay. Weigh 0.4 g and dissolve in 15 ml of anhydrous formic 
acid, 30 ml of anhydrous glacial acetic acid and 30 ml of 
dioxah. Titrate with 0.1 Mperchloric acid, using crystal violet 
solution as indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02112 g of 
Cl0HI3NO4.
Storage. Store protected from light and moisture.

Methyldopa Tablets
Methyldopa Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
anhydrous methyldopa, CI0Hi3NO4.The tablets are coated.<

Usual strengths. The equivalent of 125 mg, 250 mg and 
500 mg of anhydrous methyldopa.

Identification

Remove the coating from a suitable quantity of the tablets by 
washing with chloroform. To a quantity ofthe powdered tablet 
cores containing 5 g of anhydrous methyldopa add 35 ml of a 
mixture of equal volumes of chloroform and methanol and 
shake for 3 minutes. Centrifrige and discard the supernatant 
liquid. Repeat the operation with a further 35 ml of a mixture of 
equal volumes of chloroform and methanol. Dry the residue 
in a current of nitrogen, add 20 ml of methanol and 15 ml of 
2 Mhydrochloric acid, shake for 2 minutes and filter. Adjust 
the pH ofthe filtrate to 4.9 with 5 M ammonia, allow to stand 
for several hours at 2° to 8° and filter.'Wash the precipitate 
with 15 ml of water and dry it at 5 0° at a pressure not exceeding 
0.7 kPa for 3 hours. Reserve a portion of the residue for the 
test for Specific optical rotation. The remainder of the residue 
complies with tests A and B.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methyldopa 
IPRS or with the reference spectrum of methyldopa.

B. When examined in the range 230 nm to 360 nm (2.4:7), a 
0.004 per cent w/v solution in 0.1 Mhydrochloric acid shows 
an absorption maximum only at about 280 nm; absorbance at 
about 280 nm, about 0.46. - •

C. To a quantity of the powdered tablets containing 10 mg of 
anhydrous methyldopa, add 3 drops of a. 0.4 per cent w/v 
solution of ninhydrin in sulphuric acid; a dark purple colour 
is produced within 5 to 10 minutes. Add 0.15 ml of water; the 
colour changes to pale brownish yellow.

D. To 10 mg of the powdered tablets add 2 ml of 0-1Msulphuric 
acid, 2 ml offerrous sulphate-citrate solution and 0.5 ml of 
dilute ammonia solution', & dark purple colour is immediately 
produced.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, . .
Speed and time. 50 rpm and 20 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance ofthe filtrate, dilute suitably if necessary with 
the medium, at the maximum at about 280 nm (2.4.7). Calculate 
the content of Ci0H13NO4 in the medium from the absorbance 
obtained from a solution of known concentration of 
methyldopa IPRS in dissolution medium.

Q. Not less than 80 per cent of the stated amount of 
CioH|3N04.
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Optical rotation (2.4.22). - 0.98° to -1.09°, determined on a 
solution prepared by dissolving a weighed quantity of the 
residue obtained in the Identification test containing 0.39 g of 
C10H13NO4 in sufficient aluminium chloride solution to 
produce 10.0 ml. The content of CI0H13NQ4 in the residue used 
for the test may be determined by titrating with 0.1 M 
perchloric acid, using 0.2 g of the residue, crystal violet 
solution as indicator.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02112 g of 
c10h13no4.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets: Disperse a quantity of 
the powder containing 0.1 g of anhydrous methyldopa dissolve 
as completely as possible'in sufficient 0.05Msulphuric acid 
to produce 100 ml and filter. To 5 ml ofthe filtrate add 2 ml of 
ferrous sulphate-citrate solution, 8 ml. of glycine buffer 
solution and sufficient water to produce 100 ml. Carry out the 
test simultaneously using 5 ml of a 0.11 per cent w/v solution 
of methyldopa IPRS in 0.05 M'sulphuric acid, instead bf 5 ml 
of the filtrate, beginning with the words, “ add 2 ml of ferrous 
sulphate - citrate solution....” Measure the absorbance of 
the test solution and the reference solution at about 545 nm 
(2.4.7) using as a blank solution, prepared by diluting 2 .ml of 
ferrous sulphate-citrate solution, 8 ml of glycine buffer 
solution and sufficient water to produce 100 ml. Calculate the 
content of C10Hj3NO4 in the tablets.

Storage. Store protected from light and moisture. ;

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous methyldopa.

Methyldopa and Hydrochlorothiazide 
Tablets
Methyldopa and Hydrochlorothiazide Tablets contain not less 
than 90.0 per cent and riot more than 110.0 per cent of the 
stated amounts of methyldopa, Ci0H!3NO4 arid 
hydrochlorothiazide, C7H8C1N3O4S2.

Usual strength. 250 mg methylddpa and 15 mg 
hydrochlorothiazide.

Identification

A. In the Assay, the principal peaks in the chromatogram 
obtained with the test solution correspond to the principal 
peaks in the chromatogram obtained with the reference 
solution.

B. Shake a quantity ofthe powdered tablets containing 10 mg 
of methyldopa add 0.15 ml of solution of ninhydrin in sulphuric 
acid (1 volume in 250 volume). A dark purple colour is produced 

within 5 to 10 minutes. The colour changes to pale brownish 
yellow on adding of 0.15 mlof water.

Tests

Dissolution (2.5.2).

For Methyldopa —

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 30 minutes.

Test solution. Use the .filtrate, dilute if necessary, with the 
dissolution medium. Reject the first few ml ofthe filtrate,.

Reference solution. A 0.027-5 per cent w/v solution of 
methyldopa IPRS in dissolution medium. .

Solution A. A solution containing each of 1.0 per cent w/v 
solution of ferrous sulphate, 2.0 per cent w/v solution of 
potassium sodium tartrate, and 0.1 per cent w/v solution of 
sodium bisulphite in water.

Solution ft. 5.0 per cent w/v solution of ammonium acetate in 
20 per cent v/v ethanol and adjusted, to pH 8.5 with 
6 M ammonium hydroxide. . ,

Transfer an aliquot of the test solution containing 2-3 mg 
of methyldopa to a 100-ml volumetric flask. Adjust the final 
volume, if necessary, with medium to 100.0 ml. To a second 
100-ml volumetric:flask add 10.0 ml of reference solution, and 
to a third 100-ml volumetric ,flask add; 10.0 ml of medium use as 
a blank. Pipette 5.0 ml of solution A into each flask, dilute 
with solution B to volume, and mix. measure the'absorbance 
ofthe reference solution and the testsolution at: the 
wavelength of maximum at about 520 nm (2.4,7). Using the 
blank.

Q. Not less than 80 percent of the stated amount of CIoHi3N04.

For Hydrochlorthiazide —

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 60 minutes. '

Withdraw a suitable volume of the medium and filter. Reject 
the first few ml of the filtrate and dilute a suitable volume 
of the filtrate with dissolution medium. Measure the 
absorbance ofthe resulting solution at the maximum at about 
317 nm (2.4.7).

Calculate the content of hydrochlorothiazide, C7H8C1N3O4S2 
in the medium from the absorbance obtained from a solution 
of known concentration of hydrochlorothiazide IPRS in 
dissolution medium.

Q. Not less than 80 per cent ofthe stated amount of 
C7H8C1N3O4S2.
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Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14)

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 250 mg of Methyldopa add 
50.0 ml of water, 25.0 ml of acetonitrile and 13.0 ml of 
1 Mhydrochloric acid and disperse, with the aid ofultrasound 
for 5 minutes, cool, dilute to 250.0 ml with water and filter.

Reference solution. Dissolve suitable quantity of methyldopa 
IPRS to a volumetric flask to prepare 1 mg per ml solution and 
add a quantity of hydrochlorthiazide IPRS corresponds to 
the ratio of hydrochlorthiazide to methyldopa in a mixture of 
1 volume of water, 1 volume of acetonitrile, and 0.5 volume of 
1 Mhydrochloric acid. Dilute with, water to volume. ■ ■ .

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 5 volumes of methanol and 

95 volumes of a buffer solution prepared by dissolving 
11.04 g of monobasic sodium phosphate in 1000 ml 
of water, adjusted to pH 2:8 with orthophosphoric acid.

- flow rate: 2 ml per minute,
- spectrophotometer set at 270 nm,
- injection volume: 10 pl.

Inject the reference solution: The test is not valid'unless the 
resolution between methyldopa and hydrochlorothiazide is 
not less than 6.0 and the relative; standard deviation for 
replicate injections is notmore than2.0 per cent

Inject the reference solution and the test solution.

Calculate the contents ofCi0Hi3NO4 and C-HsCINjCfSmn the 
tablets. ■'

Storage. Store protected from moisture.

Methylergometrine Maleate
Methylergonovine Maleate

C20H25N3O2,C4H4O4 Mol. Wt. 455.5 
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Methylergometrine Maleate is 9,10-didehydro-A;-[(Y)-l- 
(hydroxymethyl)propyl]-6-methylergoline-8|3-carboxamide 
hydrogen maleate.

Methylergometrine Maleate contains not less than 95.0 per 
cent and not more than 105.0 per cent of C20H25N3O2,C4H4O4, 
calculated on the dried basis.

Category. Uterine stimulant.

Description. A white or faintly yellow; crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum, with that obtained with 
methylergometrine maleate IPRS or with the reference 
spectrum of methylergometrine maleate.

B. A 1.0 per cent w/v solution shows a blue fluorescence.

C. Dissolve 0.25 mg in 1 ml of glacial acetic acid containing a 
trace of ferric chloride solution and add carefully 1 ml of 
sulphuric acid and shake well; a deep blue colour is produced.

Tests

pH (2.4.24). 4.4 to 5.2, determined in a 0.02 per cent w/v solution.

Specific optical rotation (2.4.22). +44.0° to +50°, determined at 
20° in a 0.5 per cent w/v solution. ■

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Carry out the .test protected from light.

Test solution. Dissolve 25 mg of the substance under 
examination in 15 ml of mobile phase B and dilute to 50.0 ml 
with water..

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with water.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0ml with water. ;

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(3.5 pm),

- mobile phase: A. a 0.2 per cent w/v. solution of 
ammonium carbamate,

- B. a mixture of equal volumes of 
acetonitrile and water,

- a gradient programme using the conditions given 
below, 
flowrate:2mlperminute, :

- spectrophotometer set at 310 nm,
- injection volume: 20 pl. ■
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'(6a7?,9A)-7-methyl-4,6,6a,7,8,9-hexahydromdolo [4,3-/g]qu incline-9- 
carboxylic acid,
2(6a/?,9S)~7-niethyl-4,6)6a,7,8,9-hexatiydroindolo[4,3-/g]qi.iinoline-9- 
carboxyiic acid,
3(6a)?, 9J?)-7-methy 1-4,6,6a, 7,8,9 -hexahydro in dolo[4,3 -fg] quinoline-9- 
carboxamide,
4ergometrine,
510-e/7z-methylergonie trine,
6(6a7?,9S^-7-methyl-4,6,6a,7,8,9-hexahydroindolo[4,3-/g]quinoline-9- 
carboxamide,
7ergometrinine, 
smethysergide, 

9m ethyl ergometrinine.

Time Mobile phase A Mobile phase B
(inmin) (per cent v/v) (per cent v/v)

0 85 15
2 85 15
7 65 35
12 65 35

17 20 80

19 20 80

Name Relative
retention time

Methylergometrine impurity A1 0.2
Methylergometrine impurity B2 0.5
Methylergometrine impurity C3 0.6
Methylergometrine impurity D4 0.7
Methylergometrine (Retention time:
about 12 minutes) 1,0
Methylergometrine impurity I5 1.1

Methylergometrine impurity E6 . 1.14
Methylergometrine impurity F7 1.2
Methylergometrine impurity. GE 1.3

Methylergometrine impurity H9 . 1.4 .

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to methylergometrine impurity I is not 
more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.3 per 
cent). The area of any peak corresponding to 
methylergometrine impurity C is not more than twice the area 
of the principal peak in the chromatogram obtained with 
reference solution4(b) (0.2 per cent). The area of any peak 
corresponding to methylergbmetrine impurities A, B, D, E,F, 

Gand H is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.15 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent) and the sum 
of areas of all the secondary peaks is not more than 6 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.6 per cent). Ignore any peak with an 
area less than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 2.0 per cent, determined 
on 1.0 g by drying at 80° at a pressure not exceeding 2.7 kPa 
for 3 hours.

Assay. Weigh 20 mg and dissolve in sufficient water to produce 
100.0 ml; dilute 20.0 ml of the solution to 100.0 ml with water. 
To 3.0 ml add 6.0 ml oidimethylamino-benzaldehyde reagent, 
mix, cool in running water for 5 minutes and add sufficient 
reagent to produce 10.0 ml. Measure the absorbance of the 
resulting solution at the maximum at about 550 nm (2.4.7), 
using as the blank a solution prepared in the same manner 
omitting the substance under examination. Calculate the 
content of C20H25N3O2, C4H4O4 from the absorbance obtained 
by repeating the Assay using methylergometrine maleate 
IPRS in place of the substance under examination.

Storage. Store protected from light, in an atmosphere of 
nitrogen, at a temperature between 2° to 8°.

Methylergometrine Injection
Methylergometrine Maleate Injection; Methylergonovine 
Maleate Injection; Methylergonovine Injection
Methyl ergometrine Injection is a sterile solution of 
Methylergometrine Maleate in.Water for Injections free from 
dissolved air.

Methylergometrine Injection contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
methylergometrine maleate, C2oH25N302,C4H404.

Usual strength. 200 pg per ml.

Identification

A. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in, the chromatogram obtained with reference solution (a).

B. It exhibits a blue fluorescence.
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METHYLERGOMETRINE INJECTION IP 2022

C. To a volume containing 0.1 mg of Methylergometrine 
Maleate add 0.5 ml of water and 2 ml of 4-dimethylamino- 
benzaldehyde reagent;,after a few minutes a deep blue colour 
is produced.

Tests

pH(2.4.24).2.7to3.5.

Related substances. Protect the solutions from light 
throughout the test.

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel GF254.

Mobile phase. A mixture of 10 volumes of chloroform and 
1 volume of methanol. .

Test solution. Transfer a volume containing 1 mg of 
Methylergometrine Maleate to a separating funnel, add 1 nil 
of sodium bicarbonate solution and extract with three 
quantities, each of 5 ml, of chloroform. Evaporate the combined 
extracts to dryness at room temperature at a pressure not 
exceeding 0.7 kPa. Dissolve the residue in 0.25 ml of methanol 
and centrifuge, if necessary.

Reference solution (a). A 0.4 per cent w/v solution of 
methylergometrine maleate IPRS in methanol.

Reference solution (b). A 0.012 per cent w/y solution of 
methylergometrine, maleate IPRS in methanol. .

Place a beaker containing 25 ml of strong ammonia solution 
in the developing chamber, cover the chamber and allow to 
equilibrate for 30 minutes. Apply to the plate 25 pl of each 
solution. After development, dry the plate in air and examine 
uncZer ultraviolet light at 254 nm. Spray the plate with a solution 
containing 0,8 g of 4-dimethylaminobenzaldehyde in a mixture 
of 90 ml of ethanol and 10 ml 'of sulphuric acid. Dry in a 
current of warm air for about 2 minutes. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b). c

Bacterial endotoxins (2.2.3). Not more than 1.7 Endotoxin Units 
per pg of methylergometrine maleate.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).,

Assay. Protect the solutions from light throughout the Assay.

To 1.0 ml add sufficient water to produce a solution containing 
0.04 mg of Methylergometrine Maleate per ml; To 3.0 ml aftd 
6.0 ml of dimethylaminobenzaldehyde reagent, mix, cool in 
funning water for 5 minutes and add sufficient reagent to 
produce 10.0 ml. Measure the absorbance of the resulting 
solution at the maximum at about 550 nm (2’4.7), using as the 
blank a solution prepared in the same manner omitting the 

substance under examination. Calculate the content of 
C2oH25N302,C4H404 from the absorbance obtained by 
repeating the Assay using methylergometrine maleate IPRS 
in place of the substance under examination.

Storage. Store protected from light, at a temperature between 
2° to 8°.

Methylergometrine Tablets
Methylergometrine Maleate Tablets; Methylergonovine 
Maleate Tablets; Methylergonovine Tablets

Methylergometrine Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
methylergometrine maleate, C20I ; J

Usual strength. 125 pg.

Identification

A. In the test for Related substances, the principal spot in the 
chromatogram obtained with the fest solution corresponds to 
that in the chromatogram obtained with reference solution (a).

B. Extract a quantity ofthe powdered tablets containing 1 mg 
of Methylergometrine Maleate with 10 ml of wdter,‘‘filter and 
wash the residue with sufficient water to produce. 10 . ml; the 
solution has a blue fluorescence.

C. To 2 ml of the solution 'obtained in test B add 4 mlpf 
4-dimethylaminobenzaldehyde reagent; a deep blue colour 
is produced after a few minutes.

Tests

Related substances. Protect the solutions from light 
throughout the test.

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G.F254.

Mobile phase. A mixture of 10 volumes of chloroform and 
1 volume of methanol.

Test solution. To a quantity of the powdered tablets containing 
1 mg of Methylergometrine Maleate add 5 ml of water, 1 ml of 
sodium bicarbonate sdluti'on and 2 ml of chloroform. Shake, 
allow to separate and filter the . chloroform layer thfough a 
plug of cotton moistened with chloroform. Repeat the 
extraction with a further 2 ml of chloroform andfilter. Evaporate 
the combined extracts to dryness at room temperature at a 
pressure not exceeding 0.7 kPa, dissolve the residue in 0.25 nil. 
of methanol, and c eri tri frige, if necessary.

Reference solution (a). A 0.4 per centiw/y solution of 
methylergometrine maleateilPRSiw methanol.y
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Reference solution (b). A 0.012 per cent w/v solution of 
methylergometrine maleate IPRS in methanol.

Place a beaker containing 25 ml of strong ammonia solution 
in the developing chamber, cover the chamber and allow to 
equilibrate for 30 minutes. Apply to the plate 25 pl of each 
solution. After development, dry the plate in air and examine 
unrf’er ultraviolet light at 254 nm. Spray the plate with a solution 
containing 0.8 g of 4-dimethylaminobenzaldehyde in a mixture 
of 90 ml of ethanol and 10 ml of sulphuric acid. Dry in a 
current of warm air for about 2 minutes. Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b).

Uniformity of content. Complies with the test stated under 
Tablets.

Crush one tablet and transfer to a separating funnel with the 
aid of not more than 5 ml of water and add 3 ml of a 5 per cent 
w/v solution of sodium carbonate. Extract with four quantities, 
each of 5 ml, of chloroform. Filter the extracts through a plug 
of cotton moistened with chloroform into a 100-ml separating 
funnel. Add 2.0 ml of water and 10.0 ml of 4-dimethylamino- 
benzaldehyde reagent.and shake vigorously for at least 90 
seconds. Allow to stand for 30 minutes and discard the 
chloroform layer. Transfer the aqueous layer to a stoppered- 
tube and allow to stand for 60 minutes. Measure the absorbance 
of the resulting solution at the maximum at about 550 nm (2.4.7), 
using as the blank a mixture of 2.0 ml of water and 10.0 ml of 
4-dimethylaminobenzaldehyde reagent. Calculate the content 
of C19H23N3O2,C4H4O4 in the tablet from the absorbance obtained 
by carrying out the following operation simultaneously. 
Weigh 12 mg of methylergometrine maleate IPRS and dissolve 
in sufficient water to produce 200.0 ml. To 2.0 ml add 10.0 ml of 
4-dimethylaminobenzaldehyde reagent, mix and cool in 
running water for 5 minutes. Measure the absorbance of the 
resulting solution at the maximum at about 550 nm, using as 
the blank a mixture of 2.0 ml of water and 10.0 ml of 
4-dimethylamino-benzaldehyde reagent.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 2 mg of Methylergo-metrine Maleate, 
dissolve in 50 ml of a 1 per cent w/v solution of tartaric acid. 
To 3.0 ml add 6.0 ml of dimethylaminobenz-aldehyde reagent, 
mix, cool in running water for 5 minutes and add sufficient 
reagent to produce 10.0 ml. Measure the absorbance of the 
resulting solution at the maximum at about 550 nm (2.4.7), 
using as the blank a solution prepared in the same manner 
omitting the substance under examination. Calculate the 
content of C^0H25N3O2,C4H4O4 from the absorbance obtained 
by. repeating the Assay using methylergometrine maleate 
IPRS in place of the substance under examination.

Storage. Store protected from light and moisture.

Methylparaben
Methyl Hydroxybenzoate

COOCHS

0
OH

CsH8O3 Mol. Wt. 152.2

Methylparaben is methyl 4-hydroxybenzoate.

Methylparaben contains not less than 98.0 per cent and not 
more than 102.0 per cent of C8H8O3.

Category. Pharmaceutical aid (antimicrobial preservative).

Description. A white or almost white, crystalline powder or 
colourless crystals.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methylparaben 
IPRS or with the reference spectrum of methylparaben.

B.Meltingpomt (2.4.21). 125° to 128°.’

Tests
Appearance of solution. A10.0 per cent w/v solution in ethanol 
(95per cent') is clear (2.4.1), and not more intensely coloured 
than reference solution BYS6 (2.4.1).
Acidity. Dissolve .1.0 g in sufficient ethanol (95 per cent) to 
produce 10 ml. To 2 ml of the solution add 3 ml of ethanol 
(95 per cent), 5 ml of carbon dioxide-free water and 0.1 ml of 
bromocresol green solution. Not more than 0.1 ml of 
0.1 M sodium hydroxide required to: change the colour of 
the solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in2.5 ml of methanol and dilute to 50.0 ml with the 
mobile phase. Dilute 10.0 ml ofthe solution to 100.0ml with 
the mobile phase/

Reference solution (a). Dissolve 5 mg of 4-hydroxybenzoic 
acid (methylparaben impurity A), and 5 mg of the substance 
under examination in the mobile phase and dilute to 100.0 ml 
with the mobile phase. Dilute 1.0 ml of the solution to 10.0 ml 
with the mobile phase.

Reference solution (b). Dissolve 50 mg of methylparaben 
IPRS in 2.5 ml of methanol and dilute to 50.0 ml with the 
mobile phase. Dilute 10.0 ml of the solution to 100.0 ml with 
the mobile phase.
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Reference solution (c). Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 35 volumes of 0.68 percent 
w/v solution of potassium dihydrogen phosphate, and 
65 volumes of methanol,

- flow rate: 1.3 ml per minute,
- spectrophotometer set at 272 nm,
- injection volume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to methylparaben and methyl 
paraben impurity A is not less than 2.0. The relative retention 
time with reference to methyparaben for 4-hydroxybenzbic 
acid (methyparaben impurity A) is about 0.6.

Inject reference solution (c) and the test solution. Ruri thd 
chromatogram 5 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any peak due to methylparaben impurity A multiplied by 1.4 
is not more than the area the principal peak in the chromatogram 
obtained with reference solution (c) (0.5 per cent), the area of 
any other secondary peak is not more than the .area of the 
principal peak in the chromatogram obtained with reference 
solution (c) (0.5 per cent) and the sum of areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(c) (1.0 per cent). Ignore the peak with an area less than 0.2 
tiihes the area of the principal peak in the chromatogram 
obtained with reference solution (c) (0.1 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Determine by liquid chromatography (2,4.14), as 
described in the Related substances.

Inject reference solution (b) and the test solution.

Calculate the content of C\IISO ;. '

Storage. Store protected from moisture.

Methylphenidate Hydrochloride

C14Hi9NO2,HCl . Mol.Wt.269.8

Methylphenidate Hydrochloride is methyl a-phenyl-2- 
piperidineacetate hydrochloride.

Methylphenidate Hydrochloride contains not less than 98.0 
per cent and not more than 102.0 per cent of ChH^NC^HCI, 
calculated on the dried basis.

Category. CNS stimulant. .

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
methylphenidate hydrochloride IPRS or with, the reference 
spectrum of methylphenidate hydrochloride.

B. It gives reaction (A) of chlorides (2.3.1);

Tests

Related substances. NOTE — If ethylphenidate or bis­
methylphenidate is a known process impurity, Procedure 2 
is recommended. .. ..

MethodA

Determine by liquid chromatography (2.4.14) as described in 
the Assay with the following modifications.

Reference solution (a). A 0.0005 per cent w/v solution of 
methylphenidate hydrochloride IPRS in the mobile phase.

Name ' Relative
retention time

Erythro(R,S) isomer1 . 0.58

'methyl (RS,SR)-2-phenyl-2-(piperidin-2-yl)acetate,

2(RS,RS)2-Phenyl-2-(piperidm-2-yl)acetic.acid. .

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to methylphenidate impurity 
A and methylphenidate is not less than 2.5 and the tailing 
factor is not more than 3.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to erythrd(R,S) isomer is not more than the 0.15 
times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.15 percent). The area 
of any peak due to methylphenidate impurity A is not more 
than 0.5 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (a) (0.5 per cent), the area of 
any other secondary peak is not more than 0.1 tifries the area 
of the principal peak in this chromatogram obtained with 
reference solution (a) (0.1 per cent) and the sum ofthe areas of 
all the secondary peaks is not more the area of the principal 
peak in the chromatogram obtained with reference solution 
(a)(1.0percent).

Methylphenidate impurity A2 ■ 0.85
Methylphenidate 1.0
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Method B

NOTE—Perform this test only if ethylphenidate or bis-l,2-(- 
carboxymethylbenzyl) piperidine is a known process 
impurity.

Test solution. Dissolve 5 mg of the substance under 
examination in mobile phase Aand dilute to 10.0 ml with mobile 
phase A.

Reference solution (a). A 0.0005 per cent w/v solution of 
methylphenidate hydrochloride IPRS in mobile phase A.
Reference solution (b). A solution containing 0.05 per cent 
w/v of methylphenidate hydrochloride IPRS, 0.0003 per cent 
w/v each of methylphenidate impurity A IPRS, phenylacetic 
acid IPRS, methylphenidate hydrochloride erythro isomer 
solution IPRS in mobile phase A.

Chromatographic system
- ■ a stainless steel column 15 cm x 3.9 mm, packed with 

octcylsilarie bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: A. a mixture of 7 volumes of acetonitrile 

and 43 volumes of solution prepared by adding 4 ml of 
triethylamine to 1000 ml of buffer solution prepared by 
dissolving 5.7 g of monobasic ammonium phosphate 
and 1.6 g old-octanesulphonate sodium in 10Q0 ml of 
water, adjusted to pH 2.9 with orthophosphoric acid,

B. a mixture of 4volumes of acetonitrile 
and 1 volume of buffer solution,

- a gradient programme using the conditions given .below, 
- flow rate: 2.8 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 90 ' 10
7 65 35
10 50 50
12 50 ,50
13 90 10-
16 90 KJ

Name Relative Relative
retention time response factor

Methylphenidate impurity A1 0.55 1.1
Phenylacetic acid 0.67 • 1.0
Erythro(R,S) isomer2 0.8 1.0
Methylphenidate 1.0 —

Ethylphenidate3 122 0.9
Bis-methylphenidate4 . . .1.8 ■ 2-6
l(RSiSR)2-Phenyl-2-(piperidin-2-yl)acetic acid,
2methyl (RS,SR)-2-phenyl-2-(piperidin-2-yl)acetate,

Jethyl: (RR,SS)-2-phenyL2-(piperidin.-2-yl)acetate, ;

41,2-Bis(carboxymethyibenzyl)piperidihe.

Inject reference solution (b). The test is not valid unless the 
resolution between methylphenidate impurity A and 
phenylacetic acid is not less than 2.7 and between phenylacetic 
acid and erythro isomer is not less than 3.6; the tailing factor 
for the methylphenidate peak is not more than 2.0 and the 
relative standard deviation for replicate injections for 
methylphenidate peak is not more than 2.0 per cent and not 
more than 5.0 per cent for methylphenidate impurity A , 
phenylacetic acid and methylphenidate hydrochloride 
erythroisomer.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak due to methylphenidate impurity A and erythro(R,S) 
isomer is not more than the 0.2 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.2 per cent), the area of any other secondary peak is not 
more than 0.1 times the area ofthe principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent) and the sum of the areas of all the secondary peaks is 
not more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent).

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy 
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1 g by drying in a vacuum at 60° for 4 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 5 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). A 0.05 per cent w/v solution of 
methylphenidate hydrochloride IPRS in the mobile phase:

Reference solution (b). A solution containing 0.0005 per cent 
w/v of methylphenidate impurity A IPRS and 0.05 per cent 
w/v of methylphenidate hydrochloride IPRS in the mobile 
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 1 volume of methanol and 2 

volumes of 0.27 per cent w/v solution of monobasic 
potassium phosphate, adjusted to pH 4.6 with 
orthophosphoric acid,

- flow rate: 1 ml per minute, 
— spectrophotometer set at 209 nm, 
- injection volume: 10 pl,
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Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to methylphenidate impurity 
A and methylphenidate is not less than 2.5, the tailing factor is 
not more than 3.0 and the relative standard deviation for 
replicate injections is not more than 2.0 per cent for the 
methylphenidate peak.

Inject reference solution (a) and the test solution. Run the 
chromatogram twice the retention time ofthe principal peak.

Calculate the content of C l4HI9NO2,HCl.

Storage. Store protected from moisture.

Methylphenidate Hydrochloride 
Prolonged-release Tablets
Methylphenidate Hydrochloride Extended-release 
Tablets; Methylphenidate Hydrochloride Sustained- 
release Tablets
“Methylphenidate Hydrochloride Prolonged-release Tablets 
manufactured by different manufacturers, whilst complying 
with the requirements of the monograph, are not 
interchangeable, as the dissolution profile of the productfor 
the different manufacturer may not be the same.” • - L

Methylphenidate Hydrochloride Prolbnged-release Tablets 
contain not less than 90.0 per cent and not more than 110.0 per 
cent ofthe stated, amount of methylphenidate hydrochloride, 
C14H19NO2,HC1.

Usual strengths. 10mg:20mg; 18mg;36mg.

Identification

A. Place a portion of powdered tablets containing 100 mg of 
methylphenidate hydrochloride in a 100-ml beaker. Add 20 ml 
of chloroform, stir for 5 minutes, and filter, collecting the. filtrate. 
Evaporate the filtrate to about 5 ml. Add ethyl ether slowly, 
with stirring, until crystals form. Filter the crystals, wash with 
ethyl ether, and dry at 80° for 30 minutes. On the residue, 
determine by infrared absorption spectrophotometry (2,4.6). 
Compare the spectrum with that obtained with 
methylphenidate hydrochloride IPRS or with the reference 
spectrum of methylphenidate hydrochloride.

B. In the Related substances, methylphenidate hydrochloride 
peak in the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2), Complies with the test stated under 
Tablets.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture A. 10 volumes of acetonitrile and 30 volumes 
of acidified water, adjusted to pH 3.0 with orthophpsphoric 
acid.

Solvent mixture B. 10 volumes of acetonitrile and 10 volumes 
of methanol.

Test solution. Disperse a quantity of powdered tablets 
containing 10 mg of Methylphenidate Hydrochloride in 
solvent mixture B with the aid of ultrasound and dilute to 
10.0 ml with solvent mixture B. Dilute. 1.0 ml ofthe solution to 
10.0 ml with solvent mixture A and centrifuge it.

Reference solution. A solution containing 0.00002 per cent 
w/v of methylphenidate hydrochloride IPRS, 0.00005 per cent 
w/v of methylphenidate hydrochloride erythro isomer from 
methylphenidate hydrochloride erythro isomer solution IPRS 
(this solution contains 0.5 mg of methylphenidate 
hydrochloride erythro isomer per ml in methanol) and 0.00015 
per cent w/v of methylphenidate impurity A IPRS in solvent 
mixture A.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: dissolve 2 g of l-Pctariesulphonic acid 

sodium in 730 ml of water, adjusted to pH 2.7 with 
orthophosphoric acid, mix with 270 ml of acetonitrile,

— flowrate: 1 mlperminute, ;
- spectrophotometer set at 210 nm,
- injection volume: 25 pl.

Name Relative
retention time

Methylphenidate impurity A’ 0.47

Erythroisomer2 » 0.65

Methylphenidate hydrochloride 1.0

’a-phenyi-2-piperidineacetic acid,

^methyl (RS,SR)-2-phenyl-2-(piperidin-2-yl) acetate.

Inject the reference solution. The test is not valid unless the 
resolution between the methylphenidate and erythro isomer 
peaks is not less than 6.0, and the tailing factor for the 
methylphenidate peak is not more than 2.0.

Inject the refrence solution and the test solution. Run the 
chromatogram twice the retention time of the principal peak.

In the chromatogram obtained with the test solution, the area 
of any peak corresponding to Methylphenidate impurity A is 
not more than the area of the Methylphenidate impurity A 
peak in the chromatogram obtained with the reference solution 
(1.5 per cent). The area of any peak) corresponding to 
erythroisomer is not more than the area of the methylphenidate 
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hydrochloride erythro isomer in the chromatogram obtained 
with the reference solution (0.5 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.2 
per cent) and the sum of areas of all the secondary peaks is 
not more than 12.5 times the area of the principal peak in the 
chromatogram obtained with the reference solution (2.5 per 
cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Internal standard solution. A 0.04 per cent w/v solution of 
phenylephrine hydrochloride in the mobile phase.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 20 mg of Methylphenidate 
Hydrochloride with 70 ml ofthe mobile phase with the aid of 
ultrasound for 15 minutes. Cool and dilute to 100.0 ml with the 
mobile phase, filter. To 10.0 ml ofthe solution, add 5.0 ml ofthe 
internal standard solution.

Reference solution. A 0.02 per cent w/v solution of 
methylphenidate hydrochloride IPRS in the mobile phase. 
To 10.0 ml ofthe solution, add 5.0 ml ofthe internal standard 
solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

nitrile groups chemically bonded to porous silica (3 to 
10 pm), ■

- mobile phase: a mixture of 40 volumes of methanol, 30 
volumes-of acetonitrile and 30 volumes of buffer 
solution prepared by dissolving 1.64 g of anhydrous 
sodium acetate in 900 ml of water, adjusted to pH 4.0 
with acetic acid and dilute to 1000 ml with water,

- flowrate: 1.5mlperminute,
- spectrophotometer set at 210 nm,
- injection volume: 50 pl.

The relative retention time with reference to methylphenidate 
hydrochloride for phenylephrine hydrochloride is about 6.8.

Inject the reference solution. The test is not valid unless the 
resolution between methylphenidate hydrochloride and 
internal standard peaks is not less than 2.0, the relative 
standard deviation from the peak response ratios of the 
methylphenidate hydrochloride to the internal standard is riot 
morethan2.0.

Inject the reference solution and the test solution. '

Calculate the content of Ci4Hi9NO2,HC1 in the tablets from the 
peak response ratios of methylphenidate hydrochloride to 
the internal standard obtained with the reference solution arid 
the test solution respectively.

Storage. Store protected from moisture. .

Methylprednisolone

C22H30Os Mol. Wt. 374.5

Methylprednisolone is 1 l(3,17a,21-trihydroxy-6a- 
methylpregna-1,4-diene-3,20-dione.

Methylprednisolone contains not less than 96.0 per cent and 
not more than 104.0 per cent of C22H30O5, calculated on the 
dried basis.

Category. Adrenocortical steroid.

Description. A white or almost white, crystalline powder.

Identification
Test A may be omitted if tests B and C are carried out. Test C 
may be omitted if tests A and B are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with methyl­
prednisolone IPRS or with the reference spectrum of methyl­
prednisolone.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes of formamide.

Mobile phase. Chloroform.

Test solution. Dissolve 25 mg of the substance under 
examination in 10 ml ofthe solvent mixture. ...

Reference solution (a). Dissolve 25 mg of methylprednisolone 
IPRS in 10 ml of the solvent mixture:

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow ofthe mobile 
phase in the direction in which the aforementioned treatment 
was done.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
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Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot.

C. Dissolve about 2 mg in 2 ml of sulphuric acid by shaking 
and allow to stand for 5 minutes; an intense red colour is 
produced and the solution exhibits a reddish brown 
fluorescence when examined under ultraviolet light at 365 nm. 
Add the solution to 10 ml of water and mix; the colour fades 
and the solution exhibits a yellowish green fluorescence under 
ultraviolet light at 365 nm.

Tests
Specific optical rotation (2.4.22). +79.0° to +86.0°, determined 
in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v 
solution in ethanol (95 per cent) at the maximum at about 
243 nm, 0.38 to 0.40.
Related substances. Determine by liquid chromatography 
(2.4.14). . ;
Test solution.- Dissolve 25 mg of the substance under 
examination in a mixture of equal volumes of acetonitrile and 
methanol and dilute to 10 ml with the solvent mixture.
Reference solution (a). Dissolve 2.0 mg of methylprednisolone 
IPRS and 2.0 mg of betamethasone IPRS in mobile phase A 
and dilute to 200 ml with mobile phaseA.
Reference solution (b). Dilute 1 ml of the test solution to 
100 ml with mobile phase A
Chromatographic system

- a stainless steel column 25 cm x 4.6.mm, packed with 
octadecylsilane chemically bonded to silica gel (5 pm), 

- column temperature: 45°,
- mobile phase A. a mixture of 250 volumes of 

acetonitrile and 700 volumes of water mixed, allowed 
to equilibrate and diluted to 1000 volumes with water, 

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 2.5 ml per minute,

- spectrophotometer set at 254 nm, / 
- injection volume: 20 pl.

Time , Mobile phase A 
, (min) ...... (per cent,v/v).

0 100
15 .: ■ 100

■ : 40 . t / 0 ..

■ 41 : ioo
46 ■ 100
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Mobile phase B . 
(percent v/v)' .

0 T

. 0 ■

: 100 •
0 ...

a., :.-o /; -a tan

Equilibrate the column for at least 30 minutes with mobile 
phase B and then with mobile phase A for 5 minutes. For 
subsequent operations use the conditions described from 
40 to 46 minutes. • • . ,

Inject reference solution (a). When the chromatograms are 
recorded, the retention times are; methylprednisolone abbut 
11:5 minutes, and betamethasone about' 12.5 minutes. The 
test is not valid unless the resolution between the peaks 
corresponding to methylprednisolone and betamethasone is 
at least 1.5; if necessary, adjust the concentration of acetonitrile 
in mobile phase A.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak other than the principal peak, is not more than 0.5 the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent); the sum of the areas of all 
the secondary peaks is not more than twice the area, of the 
principal peak in the chromatogram obtained with reference 
solution (b) (2.0 per cent). Ignore any peak due to the blank 
and any peak with an area less than 0.05 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b).

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Weigh 0.1 g and dissolve in sufficient ethanol (95per 
cent) to produce 100.0 ml and mix. Dilute 2.0 ml of the solution 
to 100.0 ml with ethanol (95 percent) and mix well. Determine 
the absorbance ofthe resulting solution (2.4.7) at the maximum 
at about 243 nm. Calculate the content of taking 395
as the specific.absorbance at 243 nm.

Storage. Store protected from light and mo isture.

Methylprednisolone Tablets
Methylprednisolone Tablets contain not less than 90.0 per 
cent and not more than 110.0 per cent ofthe stated amount of 
methylprednisolone, C22H30O5.

Usual strengths. 2 mg; 4 mg; 16 mg.

Identification

Extract a quantity ofthe powdered tablets containing 50 mg of 
Methylprednisolone with . 100 ml of chloroform, filter and 
evaporate the filtrate to dryness. The residue complies with 
the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6), 
Compare the spectrum with that obtained with methyl­
prednisolone IPRS or with the reference spectrum of methyl­
prednisolone.
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B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and 
10 volumes offormamide.

Mobile phase. A mixture of 30 volumes of toluene and 
10 volumes of chloroform.

Test solution. Dissolve 25 mg of the residue in 10 ml of the 
solventmixture.

Reference solution (a). Dissolve 25 mg of methylprednisolone 
acetate IPRS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution 
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow of the mobile 
phase in the direction in which the aforementioned treatment 
was done.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v): 
Heat at 120° for a further 10 minutes, allow to cool arid examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a single, 
compact spot.

Tests
Dissolution (2.5.2).

Apparatus No. T (Basket), 
Medium. 900 ml of wate?;
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance of a layer of suitable thickness of the filtered 
solution at the maximum at about 246 nm (2.4.7). Calculate the 
content of C22H30O5 in the medium taking 400 as the specific 
absorbance at 246 nm.

Q. Not less than 70 per cent of the stated amount of C22H30O5.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A filtered mixture of 72 volumes of water; 25 
volumes of tetrahydrofuran and 3 volumes of glacial acetic 
acid.

fest solution^ Extract a quantity of the powdered tablets 
containing 25 mg of Methylprednisolone with the solvent 

mixture and dilute to 25 ml with the solvent mixture. Filter and 
centrifuge, if necessary.

Reference solution. A 0.001 per cent w/v solution of 
methylprednisolone IPRS in the solvent mixture.
Chromatographic system

- a stainless steel column 20 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 to 10 pm),

- mobile phase: a mixture of 149 volumes of water, 
40 volumes of tetrahydrofuran, 10 volumes of dimethyl­
sulfoxide and 1 volume of butanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The column efficiency is not 
less than 800 theoretical plates and the relative standard 
deviation for replicate injections is not more than 5.0 per cent.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is hot more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(1.0 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with the reference solution 
(2.0 per cent).

Uniformity of content. Complies with the test stated under 
Tablets.

To one tablet add 0.5 ml of water (in the case of tablets 
containing 10 mg or less) or 1.0 ml of water (in the case of 
tablets containing more than 10 mg). Allow the tablet to stand 
for about 2 minutes, then swirl to disperse the tablet. Add 
5.0 ml of the internal standard used in the assay for each mg of 
methylprednisolone, shake for 15 minutes, filter and centrifuge. 
Use the filtrate as the test solution.

Determine by liquid chromatography (2.4.14) using the 
chromatographic system and the reference solution described 
in the Assay.

Calculate the content of C22H30O5 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Internal standard solution. Weigh a suitable quantity of 
prednisone in a 3 per cent v/v solution of glacial acetic acid 
in chloroform to obtain a solution having a known 
concentration of about 0.2 mg per ml of prednisone.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 10 mg of Methylprednisolone 
transfer to a suitable container and add 2.5 ml of water. Swirl 
to form a slurry. Add 50.0 ml ofthe internal standard solution, 
and shake for 15 minutes. Filter and centrifuge a portion of the 
filtrate if necessary and use this as the test solution.
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Reference' solution.-. Weigh a suitable quantity of 
methylprednisolone IPRS in the internal standard solution to 
obtain a solution having a known concentration of about 
6.2 mgper ml of methylprednisolone. ..

Chromatographic system . .. A
- stainless steel column 25 cm x 4 mm, packed with porous 

silica particles (3 to 10 pm),
- mobile phase: a mixture of475 volumes of butyl chloride,

. 4.75 volumes of water-saturated butyl chloride, 
70 volumes of tetrahydrofuran, 35 volumes of 
methanol,sxA 30 volumes of glacial acetic acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject, the reference solution. The resolution between 
methylprednisolone and prednisone is not less than 4.0 and 
the relative standard deviation for replicate injections is not 
more than 2.0 percent.

Inject the reference solution and the test solution. The relative 
retention time with reference to methylprednisolone for 
prednisone is about 0.7.

Calculate the content of C22H30O5 in the tablets

Storage. Store protected from light and moisture.. .

Methylprednisolone Acetate

C2J132()6 ' ' Mol. Wl. 416.5

Methylprednisolone Acetate is 11P, 17 a-dihydroxy-6a-methyl-.
3.20-dioxopregna-l,4-dien-2I-ylacetate. ..?-:

Methylprednisolone Acetate contains not less than 96.0 per 
cent and not more than 104.0 per cent of C24H ;2O6, calculated 
on the dried basis. ? .Jo. ]•.. ,, /■" A:. . r.j

Category. Adrenocortical steroid. : :

Description. A white ora] most white, crystalline powder. ; p
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Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with 
methylprednisolone acetate IPRS or with the reference 
spectrum of methylprednisolone acetate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G. -

Solvent mixture. 90 volumes of acetone and 10 volumes of 
formamide. ■ ■

Mobile phase. A mixture of 30 volumes of toluene and 
10 volumes of chloroform.

Test solution. Dissolve 25 mg of the substance under exami­
nation in 10.0 ml of the. solvent mixture.

Reference solution (a). Dissolve 25 mg of methylprednisolone 
acetate IPRS in 10.0 nil of the solvent mixture.

Reference solution, (b). Mix equal volumes ofthe test solution 
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow ofthe mobile 
phase in the direction in which the aforementioned treatment 
was done.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current of warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent v/v). 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
obtained with reference solution (b) appears as a .single, 
compact spot.

Tests

Specific optical rotation (2.4.22), +97.0° to +105°, determined 
in a 1.0 per cent w/y solution in-.dioxan.

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v 
solution in ethanol (95:per. cent).at the maximum.at about 
240 run, 0.34 to O.37. The ratio ofthe absorbance at the maximum 
at about 240 nm to that at about 263 nm is 1.50 to 1.70.

Related substances. Determine by liquid chromatography 
(24.14). ■ ■7.7 '.'7'7-

Test solution. Dissolve 20 mg of the substance under 
examination in 5 ml of tetrahydrofaran and dilute to 10.0 ml 
with water. L _ , . •
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Reference solution (a). Dissolve 4.0 mg of methylprednisolone 
acetate IPRS and 4.0 mg of dexamethasone acetate IPRS in 
the mobile phase and dilute to 20.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane chemically bonded to porous silica 
(5 pm),

- mobile phase: a mixture of 255 volumes of tetra­
hydrofuran and 745 volumes of water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 20 pl.

Equilibrate the column with the mobile phase for. about 
45 minutes.

Inject reference solution (a). The retention times are: methyl­
prednisolone acetate, about 43 minutes and dexamethasone 
acetate about 57 minutes. The test is not valid unless the 
resolution between the peaks corresponding to methyl­
prednisolone acetate and dexamethasone acetate is not less 
than 6.5. If necessary, adjust the concentration of. water in the 
mobile phase.

Inject reference solution (b) and the test solution. Continue 
the chromatography for 1.5 times the retention time of the 
principal peak. In the chromatogram obtained with the test 
solution, the sum of areas of all the secondary peaks is not 
more than 0.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (b) (1.0 per 
cent). Ignore any peak due to the solvent and any peak with 
an area less than 0.025 times the; area of the1 principal peak in 
the chromatogram obtained with reference solution (b). ;

Sulphated ash (23.18). Not more than 0.2 per cent.!

Loss bn drying (2.4.19). Not more than 1.0 per cent, determined 
on 1.0 g by drying in.an oven at 105° for 3 hours.

Assay. Weigh 0.1 g and dissolve in sufficient ethanol to 
produce 100.0 ml and mix. Dilute 1.0 ml of the solution to 
100.0 ml with ethanol and mix well. Determine the absorbance 
of the resulting solution at the maximum at about 243 nm (2.4.7). 
Calculate the content of C24H3;!O6, taking 355 as the specific 
absorbance at 243 nm.

Storage. Store protected from light and moisture.

Methylprednisolone Acetate Injection
Methylprednisolone Acetate Injection is a sterile suspension 
of Methylprednisolone Acetate in Water for Injections. :;

Methylprednisolone Acetate Injection contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of methylprednisolone acetate, C24H32O6.

Usual strength. 40 mg per ml.

Description. A white suspension which settles on standing 
but readily disperses on shaking. On examination under a 
microscope, the particles are seen to b.e crystalline and rarely 
exceed 20 pm in diameter.

Identification

Dilute a volume containing 0.1 g of Methylprednisolone 
Acetate to 5 ml with water, centrifuge and discard the 
supernatant liquid. Wash the residue with five quantities, each 
of 5 ml, of water, resuspending the residue in water each time. 
Centrifuge and discard the washings. The residue, after drying 
at 105° for 3 hours, complies with the following tests.

A. Determine by infrared absorption spectrophotometry (214.6). 
Compare the spectrum with that obtained with methyl­
prednisolone acetate IPRS or with the reference spectrum of 
methylprednisolone acetate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Solvent mixture. 90 volumes of acetone and 10 volumes of 
formamide.

Mobile phase. A mixture of 30 volumes of toluene and 
10 volumes of chloroform.

Test solution. Dissolve 25 mg of the residue in 10 ml of the 
solvent mixture.

Reference solution (a). Dissolve 25 mg of methylprednisolone 
acetate IPRS in 10 ml ofthe solvent mixture.

Reference solution (b). Mix equal volumes ofthe test solution 
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the 
solvent mixture, allow the solvent mixture to ascend to the 
top, remove the plate from the tank and allow the solvent to 
evaporate. Use within 2 hours, with the flow: of the mobile 
phase in the direction in which the aforementioned treatment 
was done.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 12 cm. Dry the plate in a current bf warm air, allow 
the solvent to evaporate, heat at 120° for 15 minutes and spray 
the hot plate with ethanolic sulphuric acid (20 per cent y/v), 
Heat at 120° for a further 10 minutes, allow to cool and examine 
in daylight and under ultraviolet light at 365 nm. The principal 
spot in the chromatogram obtained with the test solution 
corresponds to that in the chromatogram obtained with 
reference solution (a). The principal spot in the chromatogram 
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obtained with reference solution (b) appears as a single, 
compact spot.

Tests

pH(2.4.24).3.0to7.0.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Solution A. Mix 0.12 g ofprednisone IPRS (internal standard) 
with 0.6 ml of glacial acetic acid, slowly add chloroform with 
the aid of ultrasound, shake to dissolve and dilute with 
sufficient chloroform to produce 20 ml.

Test solution. Add 10 ml of solution A to a measured quantity 
ofthe injection containing about 40 mg of Methylprednisolone 
Acetate, add sufficient chloroform to produce 25.0 ml and 
shake for 5 minutes or until the aqueous layer is clear; to 4.0 ml 
of the chloroform layer, add 30 ml of chloroform and 0.4 g of 
anhydrous sodium sulphate, shake for 5 minutes, and use the 
clear solution.

Reference solution. Dissolve 20 mg of methylprednisolone 
acetate IPRS in 5 ml of solution A and add sufficient chloroform 
to produce 100.0 ml.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with silica 

gel for chromatography (5 to 10 pm),
- mobile phase: a mixture of 30 volumes of glacial acetic 

acid and 35 volumes of methanol, 75 volumes of 
tetrahydrofuran, 475 volumes of water-saturated 
1-chlorobutane and 475 volumes of 1-chloro-

■ butane,
- flow rate: 1 ml per minute,
- . spectrophotometer set at 254 nm,
- injecTionvolume:20pl.

Inject the reference solution. The test is not valid unless the 
resolution between the peaks due to methylprednisolone and 
the internal standard is not less than 2.5.

Inject the reference solution and the test solution.

Calculate the content of C24H32O6 in the injection from the 
peak response ratios of methylprednisolone to the internal 
standard obtained with, the reference .solution and the test 
solution respectively. : . . y

Storage. Store protected from light at a temperature not 
exceeding 30°. The injection should not be allowed to freeze.

Labelling. The label states (1) that the preparation is not to be 
given by intravenous injection; (2) that the container should 
be shaken gently before a dose is withdrawn. i . ;

Methyl Salicylate
Wintergreen Oil

COOCH3 .

CgH8O3 . Mol. Wt. 152.2

Methyl Salicylate is 2-hydroxybenzoic acid methyl ester.

Methyl Salicylate contains not less than 99.0 per cent w/w 
and not more than 100.5 per cent w/w of C8HgO3.

Category. Counter-irritant.

Description. A colourless or slightly yellow liquid.

Identification

A. To 10 ml of a saturated aqueous solution add 0.05 ml of 
ferric chloride test solution-, a violet colour develops.

B. Heat 0.25 ml with 2 ml of 2 Msodium hydroxide on a water­
bath for 5 minutes and add 3 ml of 1 M sulphuric acid. Filter 
and wash the precipitate with -water. The precipitate after 
drying at 105° for 1 hour melts at 156° to 161° (2.4;21).

Tests

Appearance of solution. To 2 ml add 10 ml of ethanol (95 per 
cent). The-resulting solution is clear (2.4.1), and not more 
intensely coloured than reference solution YS7 (2.4.1). . .

Acidity. Dissolve 5.0 g in 50. ml of ethanol (95 per cent), 
previously neutralised to a blue colour with bromocresol green 
solution by the addition bf 0.1 M sodium hydroxide. Not 
more than 0.4 ml of 0.1 M sodium hydroxide is required to 
restore the blue colour.

Refractive index (2.4.27). 1.534 to 1.538.

Weight per ml (2.4.29). 1.175 gto 1.185 g.

Assay. Dissolve 0.5 g in 25 ml of ethanol (95 per cent), add 
0.05 ml otphenol red solution and neutralise with 0.1 Msodium 
hydroxide. Add 50.0 ml of 0.1 Msodium hydroxide and heat 
under a reflux condenser on a water-bath for 30 minutes. Cool 
and titrate with 0.1 M hydrochloric acid. Carry out a blank 
titration.

1 ml of 0.7 Msodium hydroxide equivalent to 0.01522 g o'f 
C8HgO3. ; . .. :

Storage. Store protected from light:
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Methyl Salicylate Ointment
Strong Methyl Salicylate Ointment
Methyl Salicylate Ointment contains not less than 90.0 per 
cent and not more than 110.0 per cent of the stated amount of 
methyl salicylate, C8H8O3 in a suitable ointment base.

Usual strength. lOpercentw/w.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with test solution (b) corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Other tests. Comply with the tests stated under Ointments.
Assay. Determine by gas chromatography (2.4.13).
Test solution (a). A solution of ointment containing 1.0 per 
cent w/v of Methyl Salicylate in petroleum spirit (boiling 
range 80° to 100°). k -
Test solution (b). A solution of ointment containing 1.0 per 
cent w/v each of Methyl Salicylate and benzyl alcohol (internal 
standard)1 in petroleum spirit (boiling range 80° to 100°).
Reference solution. A solution containing 1.0 per cent w/v of 
benzyl alcohol (internal standard) and 1.0 per cent w/v of 
methyl salicylate IPRS in petroleum spirit (boiling range 
80° to 100°).
Chromatographic system

- a glass column 1.5m x 4.0 nun, packed with diatomaceous 
support (60 to 80 mesh), coated with 10.0 per cent w/v 
of polyethylene glyco! 1540,

- temperature: 
column. 110°, 
inlet port and detector. 25 0°, 

1 - flame ionization detector,
- flow rate: 60 ml per minute ofthe carrier gas. ’ ' 

Inject the reference solution and test solution (b), 

Calculate the content of C8H8O3 in the ointment.

Storage. Store protected from polystyrene.plastic.

Metoclopramide Hydrochloride

C14H22C1N3O2,HC1,H,O Mol. Wt.354.3 

Metoclopramide Hydrochloride is 4-amino-5-chloro-A;-(2- 
diethylaminoethyl)“2- methoxybenzamide hydrochloride 
monohydrate.

Metoclopramide Hydrochloride contains not less than 
99.0 per cent and not more than 101.0 per cent of 
C14H22C1N3O2,HC1, calculated on the anhydrous basis.

Category. Antiemetic.

Description. A white or almost white crystals or crystalline 
powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests 
B and D may be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metoclopramide 
hydrochloride IPRS or with the reference spectrum of 
metoclopramide hydrochloride.

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a).

C. A 5 per cent w/v solution in carbon dioxide-free water 
gives reaction (A) of chlorides (2.3.1).

D. Dissolve about 2 mg in 2 ml of water. The solution gives 
the reaction of primary aromatic amines (2.3.1).

Tests

Appearance of solution. A10.0 per cent w/v solution in carbon 
dioxide-free water is clear (2.4.1), arid colourless (2.4.1).

pH (2.4.24). 4.5 to 6.0, determined in a 10.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve a quantity of the substance under 
examination in the mobile phase to obtain a solution containing 
0.1 per cent w/v of metoclopramide hydrochloride.

Reference solution (a). A 0.0005 per cent w/v solution of 
metoclopramide hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 2.0 pg per ml 
each of metoclopramide hydrochloride IPRS and 
metoclopramide impurity A (N-acteylmetoclopramide) IPRS 
in the mobile phase.

Chromatographic system.
. a stainless steel column 25 cm x 4.6 mm, packed, with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 25 volumes of acetonitrile 

and 100 volumes of buffer solution prepared by 
dissolving 6.8 g of monobasic potassium phosphate in 
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700 ml of wter. Add 0.2 ml of Nfl-dimethyloctylamine, 
adjusted to pH 4.0 with orthophosphoric acid, dilute tb 
1000 ml with water,

- flowrate: 1.5 mlperminute,
- spectrophotometer set at 240 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to metoclopramide impurity 
A and metoclopramide is not less thari 3.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram 8 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 0.3 times the area of 
the principalpeak in the chromatogram obtained with reference 
solution (a) (0.15 per cent) and the sum ofthe areas of all the 
secondary peaks is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent).

Heavy metals (2.3.13). 12mlofal0 per cent w/v solution in 
carbon dioxide-free water complies with the limit test for 
heavy metals, .Method D (20 ppm). Use lead standard solution 
(2 ppm Pb) to prepare the standard.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 4.5 to 5.5 per cent, determined on 0.5 g.

Assay. Dissolve 0.25 g in a mixture of50 ml of ethanol (95 per 
cent) and 5.0 ml of 0.01 M hydrochloric acid. Titrate with 
0.1 M sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). Note the volume added between 
the two inflections. Carry out a blank titration.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.03363 g of 
CJUCINjCUHCl. ••••' '

Storage. Store protected from light and moisture.

Metoclopramide Injection
Metoclopramide Hydrochloride Injection
Metoclopramide Injection is a sterile solution of 
Metoclopramide Hydrochloride; in Water for Injections free 
from dissolved air. It contains suitable buffering and stabilising 
agents. -

Metoclopramide Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent: of the stated amount of 
anhydrous metoclopramide hydrochloride, Ci^jHaCIN^O^HCl.

Usual strength. The equivalent of 10 mg of anhydrous 
metoclopramide hydrochloride jn 2 ml.

Description. A clear, colourless solution. w k

Identification

A. Dilute a volume containing 10 mg of anhydrous 
metoclopramide hydrochloride to 500 ml with 0.01 Mhydro­
chloric acid.

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 273 nm 
and 309 nm.

B. To a volume containing 50 mg of anhydrous metoclopramide 
hydrochloride add 5 ml of water and 5 ml of a 1 per cent w/v 
solution of 4-dimethylaminobenzaldehyde in .1 M hydro­
chloric acid', a yellow-orange colour is produced.

C. It gives reaction (A) of chlorides (2.3.1).

Tests

pH (2.4.24). 3.0 to 5.0.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE— Carry out the test protected from light.

Test solution. Dilute a volume of injection with the mobile 
phase to obtain a solution containing 0.1 per cent w/v of 
anhydrous metoclopramide hydrochloride.

Reference solution. Dilute.-1..0. ml of the test solution to 
200.0 ml with the mobile phase.

Chromatographic system ; , : ;

- a stainless steel column 20 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (10 pm) (Such 
as Spherisorb ODS 1),

- mobile phase: 0.01 M sodium hexanesulphonate in a 
mixture of 40 volumes, of water and 60 .volumes of 
acetonitrile, adjusted to pH 4,0 with glacial acetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume: 20 pl.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with the reference solution (0.5 
per cent).

Bacterial endotoxins (2.2.3). Not more than 2.5 Endotoxin 
Units per mg of metoclopramide. >

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections);:

Assay. Dilute a measured volume containing about 10 mg of 
anhydrous metoclopramide hydrochloride tq 100.0 ml with 
water. To 20.0 ml of the solution add 15 ml of 1.25 M sodium 
hydroxide, arid extract with three quantities, each of 30 ml, of 
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chloroform., dry each extract with anhydrous sodium sulphate 
and filter. Dilute the combined extracts to 100.0 ml with 
chloroform and mix. Measure the absorbance of the resulting 
solution at the maximum at about 305 nm (2.4.7), Calculate the 
content of C14H22C1N3O2,HCI, taking 265 as the specific 
absorbance at 305 nm.

Storage, Store protected from light.

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous metoclopramide 
hydrochloride in a suitable dose-volume.

Metoclopramide Syrup
Metoclopramide Hydrochloride Syrup

Metoclopramide Syrup contains Metoclopramide 
Hydrochloride in a suitable flavoured vehicle.

Metoclopramide Syrup contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
anhydrous metoclopramide hydrochloride, Ci4H22ClN3O2,HCl.

Usual strength. The equivalent of 5 mg: of anhydrous 
metoclopramide hydrochloride in 5 ml.

Identification

To 50 ml add 5 Msodium hydroxide till the solution becomes 
alkaline and extract with three quantities, each of 40 ml, of 
chloroform, dry each extract with anhydrous sodium sulphate. 
Evaporate the combined extracts to dryness on a water-bath. 
The residue complies with the following tests.,.

A. Dissolve 10 mg of the residue in 0.01 Mhydrochloric acid 
and dilute to 500 ml with 0.01 Mhydrochloric acid.

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 273 nm 
and 309 nm.

B. To 25 mg ofthe residue add 2.5 ml of water and 2.5 ml of a 
1 per cent w/v solution of 4-dimethylaminobenzaldehyde in 
1 Mhydrochloric acid', a yellow-orange colour is produced.

C. Dissolve about 2 mg in 2 ml of water. The solution gives the 
reactionofprimaiyaromaticamines(2.3.1). ' •

Tests

pH (2.4.24). 2.0 to ,4.0.

Related substances. Determine by liquid chromatography 
(2:4.14).' 1 - ■ • ‘

NOTE — Carry out the test protected from light. ■ 

Test solution. Disperse a quantity of the oral solution 
containing 5 mg of anhydrous metoclopramide hydrochloride 
with the mobile phase and dilute/to 10.0 ml with the mobile 
phase and filter.

Reference solution. Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase.

Chromatographic system
- a stainless steel columm20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Spherisorb ODS 1),

- mobile phase: 0.01 Msodium hexanesulphonate in a 
mixture of 40 volumes of water and 60 volumes of 
acetonitrile, adjusted to, pH 4.0 with glacial acetic acid, 

- flowrate:2mlperminute,
- spectrophotometer set at 265 nm,
- injection volume: 20 ul

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area ofthe principal peak 
in the chromatogram obtained with the reference solution (0.5 
per cent). Ignore any peaks with a retention time relative to 
the principal peak of 0.5 or less.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Dilute a measured volume containing about 10 mg of 
anhydrous metoclopramide hydrochloride to 100.0 ml with 
water, To 20.0 ml ofthe solution add 15 ml of 1.25 M sodium, 
hydroxide arid extract with three quantities, each of 30 ml, of 
chloroform, dry each extract with anhydrous sodium sulphate 
and filter. Dilute the combined extracts to 100.0 ml with 
chloroform and mix. Measure the absorbance of the resulting 
solution at the maximum at about 305 nm (2.4.7). Calculate the 
content of C14H22C1N3O2,HC1, taking 265 as the specific 
absorbance at 305 nm.

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous metoclopramide hydro­
chloride in a suitable dose-volume.

Metoclopramide Tablets
Metoclopramide Hydrochloride.Tablets
Metoclopramide Tablets contain not less than 90:0 per cent 
and not more than 110.0 per cent of the stated amount of 
anhydrous metoclopramide hydrochloride, C14H22C1N362,HC1.

Usual strength. The equivalent of 10 mg of anhydrous 
metoclopramide hydrochloride.
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Identification

A. Shake a quantity of the powdered tablets containing 10 mg 
of anhydrous metoclopramide hydrochloride with 50 ml of 
0.01 M hydrochloric acid and heat at 70° for 15 minutes with 
frequent shaking; Cool, dilute to 100 ml with 0.01 Mhydro­
chloric acid, filter and dilute 10 ml of the filtrate to 50 ml with 
the same solvent.

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 273 nm 
and 309 nm.

B. Shake a quantity ofthe powdered tablets containing 50 mg 
of anhydrous metoclopramide hydrochloride with 5 ml of water, 
filter and add to the filtrate 5 ml of a 1 per cent w/v solution of 
4-dimethylaminobenzaldehyde in 1 M hydrochloric acid", a 
yellow-orange colour is produced.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket), 
Medium. 900 ml ofwatez; 
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure 
the absorbance ofthe filtrate, dilute, suitably if necessary with 
the medium, at the maximum at about 309 nm (2.4.7). Calculate 
the content of C14H22CIN3O2 in the medium, from the 
absorbance obtained from a solution of known concentration 
of metoclopramide hydrochloride IPRS in dissolution 
medium.

Q..'Not less than 75 per cent of the stated amount of 
qjLdJNA. ■ •

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Carry out the test protectedfrom light.

Test solution. Disperse a quantity of the powdered tablets 
containing 0.1 g of anhydrous metoclopramide hydrochloride 
with 20 ml of methanol and dilute to 100.0 ml with the mobile 
phase and filter.

Reference solution. Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase.

Chromatographic system
■ a stainless steel column 20‘cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (.10 pm) (Such 
as Sphcrisorb ODS 1),

- mobile phase: 0.01 M sodium hexanesulphonate in a 
mixture of 40 volumes of water and 60 volumes of
acetonitrile, adjusted to pH 4,0 with glacial acetic acid', 
flow rate: 2 ml per minute,

- spectrophotometer set at 265 nm, 
- injection volume: 20 pl.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.5 
percent).

Uniformity of content. Complies with the test stated under 
Tablets;

Determine by liquid chromatography (2.4.14), as described in 
the Assay with the following modifications.

Test solution. Disperse one tablet in 30 ml of water, with the 
aid of ultrasound for 20 minutes and dilute to 100.0 ml with 
water. Centrifuge and use the supernatant liquid.

Calculate the content of CuH^ClNiOi, HC1 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 20 mg of anhydrous 
metoclopramide hydrochloride with 80 ml of water with the 
aid of ultrasound for 10 minutes and then continue shaking 
mechanically for 20 minutes and dilute to 200.0 ml with water, 
filter.

Reference solution. A 0.01 per cent w/v solution of 
metoclopramide, hydrochloride IPRS in water. . .

Chromatographic system
~ a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Novapack Cl 8),

- mobile phase: a mixture of 20 -volumes of a solution 
prepared, by dissolving 2.25 g of sodium octane­
sulphonate arid 0.3 g of sodium acetate in sufficient

■ water to produce 1000 ml and adjusted to pH 3.8 with 
glacial acetic acid arid 80 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 305 nm,. .
“ injectionvolume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than. 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of CUH22C1N3O2,HC1 in the tablets.

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous metoclopramide 
hydrochloride.
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Metolazone

C16H16C1N3O3S Mol. Wt. 365.8

Metolazone is 7-chloro-l ,2,3,4-tetrahydro-2-methyl-4-oxo-3- 
o-tolyl-6-quinazolinesulfonamide.

Metolazone contains not less than 97.0 per cent and notmore 
than 102.0 percent of Ci6H16C1N3O3S, calculated on the dried 
basis.

Category. Diuretic.

Description. A white or slightly, yellowish, crystalline powder.
It shows polymorphism (2.5.11).

Identification

Test A may be omitted if tests B and C are carried out. Tests B 
and C may. be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metolazone 
IPRS or with the reference spectrum of metolazone.

B. When examined in the range of200 nm to 400 nm (2’4.7), a 
0.0005 per cent w/v solution in methanol shows absorption 
maxima as obtained with; metolazone IPRS of the same 
concentration.

C. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).
Test:solution. Dissolve a quantity ofthe substance under 
examination with tetrahydyofuran in 50 per cent of the total 
volume and dilute with ethanol to obtain a solution containing 
0.06 per cent w/v of Metolazone.
Reference solution. A 0.048 per cent w/v solution of 
metolazone IPRS in tetrahydrofuran. Dilute a volume of the 
solution with ethanol to obtain a solution containing 0.0006 
per cent w/v of Metolazone.
Use chromatographic system as described in the Assay with 
the following modification.

— a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

Name Relative Relative
 retention time response factor

Desmethyl metolazone J 0.7 1.0
Metolazone benzamide analog2 0.8 0.83
Metolazone 1.0 1.0
meta-Metolazone3 1.3 0.91
para-Metolazone4 ' 1.4 0.91
Didehydrometolazone5 1.5 0.83

17-chIoro-2-methyl-4-oxo-3-phenyl-1,2,3,4-tetrahydroquinazoline-6- 
sulfonamide,
2 2-amino-4-chloro-5-suIfamoyl-Ar-(o-tolyl)benzamide, 
37-chloro-2-methyl-4-oxo-3-(m-tolyl)-1,2,3,4-tetrahydroquinazoline- 
6-sulfbnamide,

47-chloro-2-methyl-4-oxo-3-(p-tolyi)-l ,2,3,4-tetrahydroquinazoIine- 
6-sulfonamide, .

57-chloro-2-methyi~4-oxo-3-(o-tolyl)-3,4-dihydroquinazoline-6- 
sulfonamide.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.4 and the relative standard 
deviation is not more than 5.0.

Inject the reference solution and the test solution. Run the 
chromatogram 3.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution; 
the area of any secondary peak is not more than 0.5 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (0.5 per cent) and the sum ofthe areas of all 
the secondary peaks is not more than the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(1.0 per cent). Ignore any peak with an area less than 0.05 
times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent).

Heavy metals (2.3.13). 1.33 g complies with limit test for heavy 
metals, Method B (15 ppm).

Sulphated ash (2.4,18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined 
on 1 g by drying in an oven at 105° for 2 hours.

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Protect the solutions from light.

Test solution. Dissolve a quantity of the substance under 
examination in tetrahydrofuran to obtain a solution containing 
0.05 per cent w/v of Metolazone. Dilute a volume of the solution 
with ethanol to obtain a solution containing 0.005 per cent 
w/v of Metolazone.

Reference solution. A 0.05 per cent w/v solution of metolazone 
IPRS in tetrahydrofuran. Dilute a volume of the solution with 
ethanol to obtain a solution containing 0.005 per cent w/v of 
Metolazone.
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm),
- mobile phase: a mixture of 10 volumes of acetonitrile, 

25 volumes of methanol' and 65 volumes of buffer 
solution prepared by dissolving 0.54 g of monobasic 
potassium phosphate in 100 ml of water, adjusted to pH 
3.0 with orthophosphoric acid,

— flow rate: 1.5 ml per minute,
- spectrophotometer set at 230 nm, 

injection volume: 15 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.4 and the relative standard 
deviation for replicate injections is not more thaii 1.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C16Hi6C1N3O3S.
Storage. Store protected from light and moisture.

Metolazone Tablets
Metolazone Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
metolazone, C]6II 16C1N3O3S.

Usual strengths. 2.5 mg; 5 mg; lO mg.

Identification

When examined in the range 200 nm to 400 nm (2.4,7), a 0.00006 
per cent w/v solution gives absorption maxima corresponds 
to that ofthe reference solution. ,

Tests
Dissolution (2.5.2).

NOTE — Protect the solutions from light.

Apparatus No. 2 (Paddle),
Medium. 900 ml of 2 per cent sodium lauryl sulphate in 0.05 
M monobasic sodium phosphate. Heat the mixture to about 
37° to dissolve the sodium lauryl sulphate and adjusted to 
pH 7.5 with 10 Msodium hydroxide, 
Speed and time. 75 rpm and 120 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium.

Reference solution-. Dissolve a quantity of metolazone IPRS, 
in methanol and dilute with dissolution medium to obtain a 
solution having a known concentration similar to the expected 
concentration of the test solution.

2912 HliliiBiBMfc

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 27 volumes of acetonitrile, 

5 volumes of methanol and 68 volumes of 0.05 M 
monobasic potassium phosphate buffer, adjusted to pH 
3.0 with orthophosphoric acid,

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 50 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is liotmOre than 2.0 per cent.

Inject the reference solution and the test solution.

Q. Not less than 75 per cent of the stated amount of 
C16H16C1N3O3S in the tablet.

Uniformity of content. Complies with the test stated under 
Tablets. ■ ' '

Determine by liquid chromatography (2.4.14),. as described in 
the Assay with the following modifications.

Test solution. Disperse 1 tablets in 0.5 ml of water and 10.0 ml 
of methanol with the aid of ultrasound for 30 minutes. If 
disintegration is not complete, sonicate for an additional 30 
minutes. Shake by mechanical means for 30 minutes and dilute 
to 20.0 ml with methanol. Dilute a volume of the solution to 
obtain a solution containing 0.0005 per cent w/v of metolazone 
in the mobile phase.
Reference solution. A 0.025 per,cent w/v solution of 
metolazone IPRS in methanol. Dilute a volume of the solution 
to obtain a solution containing 0.0005 per cent w/v solution of 
metolazone IPRS in mobile phase.

Calculate the content of C16H (6C1N3O3S in the tablet.
Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14.).

NOTE — Use low-actinic glassware throughout the Assay.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing 25 mg of metolazone in 70 
ml methanol with the aid of ultrasound for 30 minutes, filter 
and dilute to 200.0 ml with methanol. Dilute a volume ofthe 
solution to obtain a solution containing 0.0005 per cent w/v of 
metolazone in mobile phase.

Reference solution. A O.025 per cent w/v solution of 
metolazone IPRS in methanol. Dilute a volume ofthe solution 
to obtain a solution containing 0.0005 per cent w/v solution of 
metolazone IPRS in mobile phase.; L

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (5 p.m),
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- mobile phase: a mixture of 28 volumes of methanol, 7 
’ volumes of acetonitrile and 65 volumes of buffer 

solution prepared by dissolving 1.38 g of monobasic 
potassium phosphate monohydrate in 900 ml of water, 
adjusted to pH 3.0 with orthophosphoric acid and dilute 
to 1000 ml with water,

— ■ flow rate: 1.1 mlperminute,
- spectrophotometer set at 235 nm, -
- injection volume: 100 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate content of C16H16C1N3O3S in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Metoprolol Succinate

(C15I1,5NO3)?,CJI6O4 Mol. Wt. 652.8

Metoprolol Succinate is (7?5)-l-(Isppropylamino)-3-[4-(2- 
methoxyethyl)phenoxy]propan-2-ol succinate.

Metoprolol Succinate contains not less than 98.0 per cent and 
not more than 102.0 per cent of (C^HjsNOs^C^IgO^’ 
calculated on the dried basis.

Category. Beta-adrenoceptor antagonist.

Description. A white, crystalline powder or colorless crystals.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metoprolol 
succinate IPRS treated in the same manner or with the reference 
spectrum of metoprolol.

Tests

pH (2.4.24). 7.0 to 7.6, determine in a 6.5 per cent w/v. solution 
in carbon dioxide-free water. ........

Related substances. Determine by liquid chromatography 
(2.4.14 ) as described in the Assay using the following 
modifications. :

Test solution. Dissolve 50 mg of Metoprolol Succinate in the 
mobile phase and dilute to 50.0 ml with the mobile phase.

Reference solution. A 0.0001 per cent w/v solution of 
metoprolol succinate IPRS in the mobile phase.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.1 
per cent) and the sum of the areas of all the secondary peaks 
is not more than 5 times area of the principal peak in the 
chromatogram obtained with the reference solution (0.5 per 
cent). Ignore any peak due to succinic acid.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.2 per cent, determined 
by drying in vaccum at 60° for 4 hours.

Assay. Determine by liquid chromatography(2.4.14)

Test solution. Dissolve 80 mg of Metoprolol Succinate in the 
mobile phase and dilute to 100.0 ml with the mobile phase.Dilute 
5,0 ml of the solution to a 50.0 ml with the mobile phase.

Reference solution(a). A solution containing 0.0005 per cent 
each of metoprolol succinate IPRS, metoprolol impurity A 
IPRS, metoprolol succinate B IPRS, metoprolol impurity C 
IPRS, metoprolol impurity D IPRS in mobile phase.

Reference solution(b). A 0.008 per. cent w/v solution of 
metoprolol succinate IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm*4 mm packed with 

octylsilane bonded to porous silica (3 to 10 pm).
- mobile phase:a mixture of 60 volume of buffer prepared 

by dissolving 1.3 g of sodium dodecyl sulphate in 1000 
ml of 0.1 per cent w/vphosphoric acid and 40 volume 

. of acetonitrile,
- flowrate: 0.9mlperminute,
- spectrophotometer set at 223 nm,
— injection volume: 10 pL

Name Relative
retention time

Metoprolol impurity C1 0.6

'(i^-p-Hydroxy-S-U-methylethyllamiriopropoxylbenzaidehyde,

2(±)l-Chloro-2-hydroxy-3-[4“(2-methoxyethyl)phenoxy]-propane,

Metoprolol impurity B2 , 0.7

Metoprolol impurity A3 0.8
Metoprolol succinate 1.0
Two diastereomers of Metoprolol Impurity D4 5.0 and 5.2
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3(±)l-Ethylamino)-3-[47(2-methoxyethyl)phenoxy]-propaii“2-ol, .•

4(±) N,N-Bis[2-hydroxy-3-[4-(2-methoxyethyl)phenoxy]propyl](l- 
methylethyl)amine. ..

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to Metoprolol Impurity A 
and Metoprolol Impurity B is not less than 2.5 and the 
resolution between Metoprolol Impurity B and Metoprolol 
Impurity Cis not less than 1.5.

Inject reference solution (b) the relative standard deviation of 
replicate injection is not more than 2.0 per cent.

Inject reference solution (b) and test solution.

Calculate the content of (CI5H25NO3)2,C4H6O4.

Metoprolol Succinate Prolonged- 
release Tablets
Metoprolol Succinate Sustained-release Tablets; 
Metoprolol Succinate Extended-release tablets.
Metoprolol. Succinate Extended Release Tablets 
manufactured by different manufacture, whilst complying 
with the requirements of monograph, are not 
interchangeable, as the dissolution profile of the products of 
different manufacturers may not be the same.

Metoprolol Succinate Prolonged-release Tablets contain not 
less than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of metoprolol succinate, (Ci5H25NO3)2,C4H6O4.
Usual Strengths. 12.5 mg; 25 mg; 50 mg; 100 mg.

Identification

Extract a quantity of powdered tablets containing 200 mg of 
metoprolol succinate in a centrifuge tube with 40 ml of 
phosphate buffer pH 6.8 and 40 ml of dichloromethane after 
shaking for 5 minutes. Extract 3 ml of the aqueous phase with 
2 ml of ammonium hydroxide and 20 ml of dichloromethane. 
Collect and evaporate the dichloromethane phase, to dryness. 
The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metoprolol 
succinate IPRS treated in the same manner or . with the 
reference spectrum of metoprolol.

Tests

Dissolution (2.5.2). Complies with the test stated under Tablets.

Other tests. Comply with the tests stated under Tablets.

Assay. Determined by liquid chromatography (2.4; 14).

Test solution. Transfer 10 tablets in a 1000-ml volumetric flask. 
Add about 700 ml of 0.5M methanolic hodrochloric acid and 
shake for 15 minutes. Sonicate for 30 minutes with intermittent 
shaking. Dilute up to the mark with 0.5M methanolic 
hydrochloric acid. Filter through 0.45 p membrane filter. Dilute 
the filtered solution quantitatively with 80 volume of water 
and 20 volume of acetonitrile to obtain a solution containing 
about 0,005 w/v of Metoprolol succinate.

Reference solution. A 0.05 w/v percent solution of Metoprolol 
succinate IPRS in 0.5Mmethanolic hydrochloric acid, Dilute 
5.0 ml of the solution to 50.0 ml with the. 80 volumes of water 
and 20 volumes of acetonitrile. .■■■■■'

Chromatographic system
- a stainless steel column 12.5 cm x 4 mm packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of250 ml of acetonitrile and 750 

ml of buffer solution prepared by dissolving 50 ml of 1 
Msodium dihydrogen orthophosphate and 8.0 ml of 7 
M orthophosphoric acid diluted with water to 1000 ml 
and adjusted to pH 3.0 with 1 Mpotassium dihydrogen 
orthophosphate or 1 M orthophosphoric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm, (
- injection volume: 40 pl.

Inject the reference solution. The test, is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of (C15H25NO3)2,C4H6O4in the tablets.

Storage. Store at a temperature not exceeding 30°.

Labelling. Label it to indicate the content of metoprolol 
succinate and its equivalent, expressed as metoprolol tartrate.

Metoprolol Succinate Prolonged- 
release and Amlodipine Tablets
Metoprolol Succinate Prolonged-release and Amlodipine 
Besilate Tablets; Metoprolol Succinate Prolonged-release 
and Amlodipine Besylate Tablets.
Metoprolol Succinate Prolonged-release and Amlodipine 
besilate Tablets manufactured by different manufacturers, 
whilst complying with the requirements of the monograph, 
are not interchangeable, as the dissolution profile of the 
products of different manufacturers may not be the same.

Metoprolol Succinate Prolonged-release and Amlodipine 
Besilate Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of metoprolol 
succinate, (Ci5H25NO3)2,C4H6O4 and amlodipine, C20H25CIN2O5.

2914

https://nhathuocngocanh.com/



IP 2022 METOPROLOL SUCCINATE PROLONGED-RELEASE AND AMLODIPINE TABLETS

Usual strengths. Metoprolol Succinate 47.5 mg and 
Amlodipine 5 mg; Metoprolol Succinate 23.75 mg and 
Amlodipine 5 mg; Metoprolol Succinate 23.75 mg and 
Amlodipine 2.5 mg.

Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution corresponds to the principal peaks in 
the chromatogram obtained with reference solution (c).

Tests

Dissolution (2.5.2).

For Metoprolol Succinate. Complies with the test stated under 
Tablets.

For Amlodipine —

NOTE—Solutions use -within 12 hours of preparation.

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.0 IM hydrochloric acid, 
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14)

Use the chromatographic system as described under Assay 
with following modifications.

- spectrophotometer set at 239 nm,

Test solution..Use the filtrate, dilute if necessary with the 
dissolution medium.

Reference solution. Weigh accurately about 30.5 mg of 
amlodipine besilate IPRS into a volumetric flask, add about 
5 ml methanol and sonicate to dissolve, dilute to 200.0 ml 
with the dissolution medium. Dilute 5.0 ml of the solution to 
200.0 ml with the dissolution medium and mix.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 percent.

Inject the reference solution and the test solution.

Calculate the content of C20H25ClN2O5.

Q. Not less than 70 per cent of the stated amount of 
C20H25CIN2O5.

Uniformity of content. Complies with the tests stated under 
Tablets.

For Amlodipine —

Determine by liquid chromatography (2.4.14), as described 
under Assay with following modification.

Test solution. Transfer one tablets into a volumetric flask and 
add about 5 ml of acetonitrile and sonicate to disperse the 
metoprolol part, add 20 ml of solvent mixture and sonicate for 
TO minutes with constant shaking until the entire tablet gets 
dispersed. Further, add 20 ml of acetonitrile and sonicate for 
5 minutes and add 20 ml of solvent mixture and sonicate for 
15 minutes with constant shaking, allow the solution to cool 
to room temperature and dilute to 100.0 ml with the solvent 
mixture and mix. Centrifuge the solution at 3000 rpm for 
10 minutes. Dilute the solution with solvent mixture to prepare 
0.001 per cent w/v of the amlodipine.

Reference solution. Weigh and transfer accurately about 27.8 
mg of amlodipine besilate IPRS into a volumetric flask and 
dissolve in 100.0 ml of solvent mixture with the aid of 
ultrasound, dilute to volume with solvent mixture and mix. 
Further dilute 5.0 ml to 100.0 ml with solvent mixture and mix.

Inject the reference solution and the test solution.

Calculate the content of C20H25CIN2O5.

Related substances. Determine by liquid chromatography 
(24.14).

NOTE—Throughout the entire sonication maintain the 
temperature of sonication bath below 20°. Use solution within 
12 hours.

Solvent mixture. A mixture of 50 volumes of a buffer solution 
prepared by dissolving 7.0 g of sodium dihydrogen 
orthophosphate monohydrate in 1000 ml of water, adjusted 
to pH 3.0 with orthophosphoric acid, and 50 volumes of 
acetonitrile.

Test solution. Weigh and powder 20 tablets. Dissolve the 
quantity ofthe powder containing 20.0 mg of Amlodipine with 
about 25.0 ml of acetonitrile and sonicate for 5 minutes with 
intermittent shaking add 20.0 ml of solvent mixture and sonicate 
for 15 minutes with intermittent shaking and dilute to 50.0 ml 
with the same solvent. Allow to cool to room temperature.

Reference solution (a). A solution of amlodipine besilate 
IPRS containing 0.04 per cent w/v of amlodipine in the solvent 
mixture.

Reference solution (b). A 0.4 per cent w/v solution of 
metoprolol succinate IPRS in the solvent mixture.

Reference solution (c). Dilute reference solution (a) and (b) 
with the solvent mixture to get a 0.0004 per cent w/v solution 
of metoprolol succinate and 0.00004 per cent w/v solution of 
amlodipine.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- samplertemperature: 10°,
- mobilephaseA: a buffer solution prepared by Dissolving 

7.0 g of sodium dihydrogen orthophosphate
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monohydrate in 1000 ml of water, add 0.5 ml of 
triethylamine and mix thoroughly, adjusted to pH 4.5 

. with orthophosphoric acid, and filter ..
B : a mixture of 90 volumes of methanol 

and 10 volumes tetrahydrofuran.-
- flow rate: 1 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v): (per cent v/v)

0 90 10
20 60 40
35 ' 52 48
45 40 60
50- 40 60
55 60 , 40
60 90 10
65 90 10

The relative retention time are about 0.65 for amlodipine 
impurity D and 1.0 for amlodipine and correction factor for 
amlodipine impurity D is 0.57:

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 1000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to amlodipine impurity D is hot more than 
10 times the area of the principal peak of amlodipine in the 
chromatogram obtained with reference solution (c) (1.0 per 
cent), the area of any other secondary peak is not more than 5 
times the area of the principal peak of metoprolol in the 
chromatogram obtained with reference solution (c) (0.5 per 
cent) and the sum of the areas of all the: secondary peaks 
excluding amlodipine impurity D is not more than 15 times the 

■ area ofthe principal peak of metoprolol in the chromatogram 
obtained with reference solution (c) (1.5 percent). Ignore any 
peak with an area less than 0.5 times the area ofthe principal 
peak of metoprolol in the chromatogram obtained with the 
reference solution (c) (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture: 50 volumes bf a buffer solution prepared by 
dissolving 7.0 g of sodium dihydrogen orthophosphate 
monohydrate in 1000 ml of water, adjusted to pH 3,0 with 
orthophosphoric acid and 50 volumes of acetonitrile.

Test solution. Weigh and transfer 5 tablets into a volumetric 
flask and add about 10 ml of acetonitrile and sonicate to 

acetonitrile and sonicate for 10 minutes with constant shaking 
until the entire tablet gets dispersed. Further, add 100.0 ml of 
'acetonitrile and sonicate for 5 minutes and add 100.0 ml of 
solvent mixture and sonicate for 15 minutes with constant 
shaking, allow the solution to cool to room temperature and 
dilute to volume to 500.0 ml with the solvent mixture and mix. 
Centrifuge the solution at 3000 rpm for 10 minutes. Dilute 
5.0 ml of the solution to 25.0 ml with the solvent mixture.

Reference solution (a). A solution containing 0.05 per cent 
w/v of metoprolol succinate IPRS in the solvent mixture.

Reference solution (b). A solution containing 0.014 per cent 
w/v of amlodipine besilate IPRS in the solvent mixture with 
the aid of ultrasound.

Reference solution (c). Dilute reference solution (a) and (b) 
with the solvent mixture to obtain a solution having known 
concentration similar to the test solution.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5pm),
- mobile phase: a mixture of 60 volumes of a buffer solution 

prepared by dissolving 1 g of I-deccane sulphonic acid 
in 1000 ml of water.and adjusted to pH 3.0 with 
orthophosphoric acid, and 40 volumes acetonitrile, 

- flow rate: 1.2 ml per minute,
- spectrophotometer set at 235.nm, J
- injectionvolume:20pl.

Inject reference solution (c) The.test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (c) and the test solution.

Calculate the content of (Ci5H25NO3)2, C4H6O4 C20H25C1N2Os in 
the tablets. -

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of amlodipine and metoprolol succinate 
and its equivalent expressed as metoprolol tartrate.

Metoprolol Tartrate

(C15H25NO3)2,C4H6O6 Mol. Wt. 684.8

disperse the Metoprolol part. Add 100 ml of a mixture of Metoprolol Tartrate is (AS)-1-isopropylamino- 1 
30 volumes of 0.0IM hydrochloric acid and;70 volumes 3-/>-(2-methoxyethyl)phenoxypropan-2-oltartrate.
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Metoprolol Tartrate contains not less than 99.0 per cent and 
not more than 101.0 per cent of (CiSH25NO3)2,C4H6O6, 
calculated on the dried basis;

Category. Beta-adrenoceptor antagonist.

Description. A white, crystalline powder or colourless 
crystals.

Identification
A.To 25 ml of a 0.4 per cent w/v solution add 2 ml of 
5 M ammonia, extract with 20 ml of dichloromethane, filter 
the lower layer through anhydrous sodium sulphate and 
evaporate to dryness. Place in a freezer for a few minutes to 
congeal the residue and allow to warm to room temperature.

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with metoprolol tartrate IPRS treated in the same 
manner or with the reference spectrum of metoprolol.

B. A 5 per cent w/v solution gives reaction (C) of tartrates 
(2.3.1).

Tests
Appearance of solution. A 2:0 per cent w/v solution is clear 
(2.4.1), and not more intensely coloured than reference solution 
BS8 (2.4.1).

pH (2.4.24). 6.0 to 7.0, determined ina 2.0 per cent w/v solution.

Specific optical rotation (2.4.22). +7.0° to +10.0°, determined 
at 20° in a 2.0 per cent w/v solution.
Impurities M, N, O. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. Place 2 beakers, each containing 30 volumes of 
concentrated ammonia, at the bottom of a chromatographic 
tank containing a mixture of 20 volumes of methanol and 80 
volumes of ethyl acetate.

Test solution. Dissolve 0.5 g of the substance under 
examination in methanol and dilute to 10.0 ml with methanol.

Reference solution (a). Dilute 1.0 ml of the test solution to 
20.0 ml with methanol; Dilute 5.0 ml ofthe solution to 50.0 ml 
with methanol.

Reference solution (b). Dilute 4.0 ml of reference solution (a) 
to lO.OmlwithmerAawoZ.

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air for atleast 3 hours and 
then expose the plate to iodine vapour for at least 15 hours. 
Any secondary spot in the chromatogram obtained with the 
test solution is not more intense than the spot in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent) and 1 such spot is not more intense than the spot in the 
chromatogram obtained with reference solution (b) (0.2 per 
cent). • . ..

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 20 mg of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). A solution containing 0.003 per cent 
w/v of metoprolol impurity A IPRS ahd 0.005 per cent w/v of 
metoprolol tartrate IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase. Dilute 1.0 ml of the solution to 
50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm- packed with 

octadecylsilane bonded to porous silica with a pore 
sizeof 10 nm and a carbon loading of 19 per cent (5 pm),

- mobile phase: dissolve 3.9 g of ammonium acetate in 
810 ml of water, add 2.0 ml of triethylamine, 3.0 ml of 
orthophosphoric acid, 10.0 ml of glacial acetic acid 
and 146 ml of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm, 
- injection volume: 20 pl.

Name Relative Correction
retention time factor

,(27?S')-l-[4-(2-hydroxyethyl)phenoxy]-3-[(l-methylethyl)amino] 
propan-2-ol.
24-[(27?5')-2-hydroxy-3-[(l-methylethyl)amino]propoxy] 
benzaldehyde,
3 2-(4-hydroxyphenyl)ethanol,
4 (2J?S)-l-[(l-methylethyl)amino]-3-phenoxypropan-2-oI,
5 (27JS)-l-(ethylamino)-3-[4-(2-methoxyethyl)phenoxy]propan-2-ol,  
61 -[2-hydroxy-3 -[(1 - met hyl ethyl) amino] pro poxy]-3-[4-(2- 
incthoxyethyl)phcnoxy]propan-2-oi,
7 (22J5)-3-[4-(2-methoxyethyI)phenoxy]propane-I,2-dioI, .
8(27?S)-1 - [2-(2-methoxyethyi)phenoxy] -3 -[(1 -methylethyl)amino] 
propan-2-ol,

Metoprolol impurity H! 0.3 —

Metoprolol impurity C2 0.4 0.1
Metoprolol impurity G3 0.45 —

Metoprolol impurity F4 0.7 —

Metoprolol impurity A5 0.8
Metoprolol Tartrate (retention time:
about 7 minutes) 1.0 —"
Metoprolol impurity J6 1.4 —
Metoprolol impurity D7 . 1.6- . . ■ —■'

Metoprolol impurity E8 1.8 —

Metoprolol impurity B9 2.0 —

?4-(2-methoxyethyI)phenol. -
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Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to metoprolol impurity A 
and metoprolol is not less than 6.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak due to metoprolol impurities A, B, C, D, 
F. F. G H and J is not more than 3 times the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(b) (0.3 per cent), the area of any other secondary peak is not 
more than the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent) and the sum 
of the areas of all the secondary peaks is not more than 5. times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.5 per cent). Ignore any peak with 
an area less than 0.5 times the.area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.05 per 
cent). Ignore any peak due to tartaric acid.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method A (10 ppm).

Sulphated ash (2.3.I8).NotmorethanO.I percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.3 g in 30 ml glacial acetic acid. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.03424 g of 
(C15H25NO3)2;C4H6O6.

Storage. Store protected from light.

Metoprolol Injection
Metoprolol Tartrate Inj ection
Metoprolol Injection is a sterile solution of Metoprolol Tartrate 
in Water for Injections.

Metoprolol Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of metoprolol 
tartrate, (C15H2SNO3)2,C4H6O6.

Usual strength. 1 mg per ml.

Identification

D. To a volume ofthe injection containing 20 mg of Metoprolol 
Tartrate, add 2 ml of 5 M ammonia, mix, extract with 30 ml of 
dichloromethane, filter the dichloromethane layer through 
anhydrous sodium sulphate and .evaporate the filtrate to 
dryness using a rotary evaporator with gentle heating if 
necessary. Cool the residue to -18° for 30 minutes and allow
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to warm to room temperature. On the residue, determine by. 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained with metoprolol tartrate IPRS, 
treated in the same manner or with the reference spectrum of 
metoprolol.

B. In the test for Related substances, the principal peak in the 
chromatogram obtained with reference solution (a) 
corresponds to the peak in the chromatogram obtained with 
reference solution (b).

C. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of injection if necessary, with 
the mobile phase to obtain a solution containing 0.1 per cent 
w/v of Metoprolol Tartrate.

Reference solution (a). A 0.2 per cent w/v solution of 
potassium sodium (^-tartrate in the mobile phase.

Reference solution (b). A mixture of 1 volume of reference 
solution (a) and 2 volumes of 0.005 per cent w/v solution of 
fumaric acid in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

silica bonded to amine groups (10 pm) (Such as 
LichrosorbNH2),

- mobile phase: 1 per cent w/v sodium chloride in a mixture 
of 25 volumes of methanol and 75 volumes of water,

- flow rate: 2 ml per minute,
— spectrophotometer set at 210 nm,
— injectionvolume:20jul.

Inject reference solution (b). The test is not valid unless the 
chromatogram shows two clearly separated peaks.

Inject reference solution (a) and the test solution. The 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a).

Tests

pH (2.4.24). 5.5 to 7.5.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Evaporate a volume of the injection containing 
25 mg of Metoprolol Tartrate to dryness at a temperature not 
exceeding 40° and dissolve the residue in 5.0 ml of the mobile 
phase.

Reference solution (af. Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase. Further dilute 3.0 ml of the 
solution to 50.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.005 per cent 
w/v of metoprolol tartrate IPRS and 0.003 per cent w/v of 
metoprolol impurity A IPRS in the mobile phase.
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Reference solution (c). Prepare the solution in a fume cupboard 
in the following manner if necessary. Place an evaporating 
dish 10 cm in diameter containing 10 ml of a 0.1 per cent w/v 
solution of metoprolol tartrate IPRS in 0.1 M hydrochloric 
acid so that the surface of the solution is 5 cm from a lamp 
emitting ultraviolet light at 254 nm for 6 hours. Dilute 1 volume 
of the solution to 50 volumes with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 10 volumes of glacial acetic 

acid, 146 volumes of acetonitrile and 810 volumes of 
0.48 per cent w/v of ammonium acetate,

- flow rate: 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume: 20 pl.

14-[(2A5)-2-hydroxy-3-[(l - methylethyl)amino] propoxy] 
benzaldehyde,

Name Relative
retention time

Metoprolol impurity C1 0.3
Metoprolol impurity A2 .0.7
Metoprolol (retention time: about 7 minutes) 1.0

2(2AS)-l-(ethylamino)-3-[4-(2-methoxyethyl) phenoxy]propan-2-ol.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to metoprolol 
and metoprolol impurityAis not less than 6.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram three times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent) and the sum of the areas of all the 
secondary peaks is not more than 1.7 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent). If any of the above limits are 
exceeded, and if a secondary peak occurs with a retention 
time of 2 minutes (metoprolol impurity C), then in the 
chromatogram obtained with the test solution, divide the area 
of the peak corresponding to the principal peak in the 
chromatogram obtained with reference solution (c) (metoprolol 
impurityC)by 10; this divided area is not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (a) (0.3 per cent); the sum of this, divided 
area and the areas of any other secondary peaks is not more 
than 1.7 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.5 per 
cent). Ignore any peak with an area less than 0.17 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (0.05 per cent).

Bacterial endotoxins (2.2.3). Not more than 25.0 Endotoxin 
Units per mg of metoprolol tartrate.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Dilute a volume of the injection containing 3 mg of 
Metoprolol Tartrate to 20 ml with water and measure the 
absorbance of the resulting solution at the maximum at 274 nm, 
(2.4.7). Calculate the content of (C15H25NO3)2,C4H6O6 from the 
absorbance obtained with a 0.015 per cent w/v solution of 
metoprolol tartrate IPRS.

Metoprolol Tablets
Metoprolol Tartrate Tablets
Metoprolol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of metoprolol 
tartrate, (CisH^NCb^, C.jH^CU

Usual strengths; 50 mg; 100 mg.

Identification

Transfer a quantity of the powdered tablets containing about 
40 mg of Metoprolol Tartrate to a separator, add 25 ml of water 
and 4 ml of 5 M ammonia, extract with 20 ml of 
dichloromethane, filter the lower- layer through anhydrous 
sodium sulphate and evaporate to dryness. Place in a freezer 
for a few minutes to congeal the residue and allow to warm to

On the residue, determine by infrared absorption spectro­
photometry (2.4.6). Compare.the spectrum with that obtained 
with metoprolol tartrate IPRS treated in the same manner or 
with the reference spectrum of metoprolol.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of simulated gastric juice, artificial (without 
enzyme),
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the solution and filter. Dilute 
appropriately with the dissolution medium if necessary.
Measure the absorbance (2.4.7) ofthe solution at the maximum 
at about 275 nm.

Calculate the content of (Ci5H25NO3)2, C4H6O6 in the.medium > 
from the absorbance obtained from a solution of known 
concentration of metoprolol tartrate IPRS.

Q. Not less than 80 per cent of.the stated amount of 
(C15H25NO3)2,C4H6O6.
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Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets’ 
containing 0.5 g of Metoprolol Tartrate with 20 ml ofchloroform^ 
for 10 minutes, centrifuge, remove and retain the supernatant 
layer. Extract the residue with a further 20 ml quantity of 
chloroform, centrifuge and remove the supernatant layer. 
Evaporate the combined chloroform extracts to dryness at 
ambient temperature, add sufficient mobile phase to produce 
25 ml and mix. Dilute 5.0 ml of the solution to 20.0 ml with the 
mobile phase and filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
20.0 ml with the mobile phase. Further dilute 3.0 ml of the 
solution to 50.0 ml with the mobile phase.
Reference solution (b). A solution containing 0.005 per cent 
w/v of metoprolol tartrate IPRS and 0.003 per cent w/v of 
metoprolol impurity A IPRS in the mobile phase.

Reference solution (c). Prepare the solution in the fuming 
cupboard by placing an evaporating dish 10 cm in a diameter 
containing 10ml ofaO.l per cent w/v solution of metoprolol 
tartrate IPRS in 0.1 Mhydrochloric acid so that the surface 
of the solution is 5 cm from a lamp emitting ultraviolet light at 
254 nm for 6 hours. Dilute 1,0 ml of the solution to 50.0 ml with 
the mobile phase.
Chromatographic system.

. - a stainless steel column 15 cm x 4.6 mm, packed with, 
octadecylsilane bonded to porous silica (5 pm) (Such 
as Symmetry C18), .

- mobile phase: a mixture of 0.2 volume of triethylamine,'. 
0.3 volume of orthophosphoric acid, 1 volume of 
glacial acetic acid, 14.6 volumes' of acetonitrile and 81 ’ 
volumes of a 0.39 per cent w/v solution of ammonium 
acetate,

- flow rate: 1 mlperminute,
- spectrophotometer set at 280 nm,
- injection volume: 20 ul.

Name Relative:
___________________________________ retention time 

Metoprolol impurity C________________________0.3
Metoprolol impurity A* 2 0.7

'4- i(2J¥5)-2-hydroxy-3 - [( 1 - methylclhyl)amino]pr op oxy]J 
benzaldehyde, : r :.v,,;,:

2(27SS')-]-(ethylamino)-3-[4-(2-methoxyethyl)phenoxy]prdpan-2-ol.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to metoprololand metoprolol: 
impurityAis not less than 6.0. ;

Inject, reference solution (a) and the test solution. Run the- 
chromatogram 3 times the retention time of the principal peak;;

Metoprolol tartrate (Retention itme: about 
7 minutes) 1.0

In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.3 per cent) and the sum ofthe areas of all the secondary: 
peaks is not more than 1.7 times the area ofthe principal peak 
in the chromatogram obtained with reference solution (a) (0.5 
percent).

If any of the above limits are exceeded, and if a secondary 
peak occurs with a retention time of. about 2 minutes 
(metoprolol impurity C), then in the chromatogram obtained 
with the test solution: divide the area ofthe peak corresponding 
to the principal peak in the chromatogram obtained with 
reference solution (c) (metoprolol impurity C) by 10: this 
divided area is not more than the area of the principal peak in 
the chromatogram obtained with reference solution (a) (0.3 
per cent) and the sum of this divided area and the areas of any 
other secondary peaks is not more than 1.7 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.5 per cent).

Ignore any peak with an area less than 0.17 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.12 g of Metoprolol Tartrate, transfer 
to a 100-ml volumetric flask, add about 75 ml of ethanol (95.. 
per cent) and shake for 15 minutes. Dilute to volume with; 
ethanol (95per cent), mix and filter. Dilute 5.0 ml ofthe filtrate, 
to 50.0 ml with ethanol (95 per cent). Measure the absorbance 
ofthe resulting solution, at the maximum at about 275 nm (2.4.7). 
Calculate the content of (C15H25NO3)2, C4H6O6 from the 
absorbance obtained by repeating the operation using; 
metoprolol tartrate IPRS in place of the substance under 
examination.

Metoprolol Tartrate and 
Hydrochlorothiazide Tablets
Metoprolol Tartrate and Hydrochlorothiazide Tablets contain 
not less than 90:0 percent and not more than 110.0 per cent of 
the stated amount of metoprolol tartrate (Cl5ILsNOOiA-Tl 1<TT> 
and hydrochlorothiazide C7H8C1N3O4S2.

Usual strengths. Metoprolol tartrate, 50 mg and Hydro­
chlorothiazide, 12.5 mg; Metoprolol tartrate, 25 mg and. 
Hydrochlorothiazide, 12.5 mg.

Identification

A. Disperse a quantity ofthe powder tablets containing about 
0.1 g of metoprolol tartrate with 30 ml of 0.1 M sodium 
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hydroxide, shake for 20 minutes and dilute to 50.0 ml with 
0.1M sodium hydroxide, mix. Filter a portion of the solution, 
discarding first few ml of the filtrate. Transfer 25 ml of the 
filtrate in to a separating funnel and extract with three 
quantities, each of 15 ml of chloroform, collect the chloroform 
layer and filter through anhydrous sodium sulphate. 
Evaporate the chloroform to dryness, and place in a freezer to 
form residue.

NOTE—Retain the aqueous layer remaining after extraction 
for identification test B. ■ -

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6)^ Compare the spectrum with that 
obtained with metoprolol tartrate IPRS treated in the same 
manner or with the reference spectrum of metoprolol.

B. Pass the aqueous layer from Identification test A through 
G. 1 Msodium hydroxide prerinsed cotton. Dilute a portion of 
the filtrate quantitatively and stepwise with 0.1 M sodium 
hydroxide to obtain a solution containing 0.001 per cent w/v 
of hydrochlorothiazide. The UV absorption spectrum ofthe 
solution exhibits maxima and minima at the same wavelengths 
as that of the reference solution prepared by dissolving 25 mg 
of hydrochlorothiazide IP RS in 50 ml of 0.1 M sodium 
hydroxide in a separator, and extract with three 15-ml portions 
of chloroform. Discard the chloroform extracts, and pass the 
aqueous solution through 0.1 M sodium hydroxite solution- 
prerinsed cotton. Dilute 2.0 ml ofthe filtrate to a 100.0 ml with 
0.1 M.sodium hydroxide and mix.

Tests

Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of simultated gastric juice, artificial (without 
enzyme),
Speed and time. 100 rpm and 30 minutes.

For Metoprolol Tartrate —

NOTE— Retain about 30 ml of the remaining filtrate of the 
solution for the test of hydrochlorothiazide.

Withdraw about 125 ml of the solution under examination, 
allow to cool to room temperature, and filter, discarding the 
first few ml of the filtrate. Dilute suitably with medium to 
obtain a concentration of about 0.005 per cent w/v of metoprolol 
tartrate. Transfer to separate separators 50.0 ml of the filtrate, 
50.0 ml of a solution of0.005 per cent w/v of metoprolol tartrate 
IPRS and 50.0 ml of dissolution medium as a blank. Add 10 ml 
of 2.5 M sodium hydroxide to each separator, and extract 
each with three 15 ml portions of chloroform, filtering the 
chloroform extracts through aplug of glass wool into individual 
50-ml volumetric flasks. Dilute the contents of each flask with 
chloroform to volume, and mix. Measure the absorbance of 

the filtrate and the reference solution at the maximum at about 
276nm(2.4.7).

Calculate the content of (C^H^NGs^-C^Og in the medium.

For Hydrochlorothiazide —

Withdraw a suitable volume of the medium retained from the 
determination of metoprolol tartrate and filter through 0.8pm, 
discarding the first few ml of the filtrate to obtain 0.001 per 
cent w/v of hydrochlorothiazide. Measure the absorbance of 
the filtered solution and reference solution, suitably diluted 
with the medium to obtain 0.001 per cent w/v of 
hydrochlorothiazide IPRS, at the maximum at about 316 nm 
(2.4.7).

Calculate the content of in the medium.

Q. Not less than 80 per cent of the stated amounts of 
(C15H23NO3)2,C4H6O6 and C7H8C1N3O4S2.

Diazotizable substances. Not more than 1.0 per cent, 
determined by the following method.

Test solution.. Disperse a quantity of the powdered tablets 
containing 50 mg of hydrochlorothiazide in the mixture of 20 
ml of methanol and 20 ml of water. Shake continuously for 5 
to 10 minutes and dilute to 100.0 ml with the water.

Reference solution. Dissolve 5 mg of benzothiadiazine 
impurity A (4~Amino-6-chloro-l, 3-benzenedi-sulphonamide) 
IPRS in 2.0 ml of methanol and dilute to 50.0 ml with water.. 
Transfer 5.0 ml of the solution to 20 ml of methanol and dilute 
to 100.0 ml with water.

Transfer 5 ml each ofthe reference solution and the test 
solution into separate 50-ml volumetric flasks. Pipet 5 ml of 
water into a separate 50-ml volumetric flask as a blank, add 
1 ml of 1.0per cent w/v solution of sodium, nitrite and 5 ml of 
10 per cent v/v solution of hydrochloric acid in each flask 
and allow to stand for 5 minutes. Further add 2 ml of 2.0 per 
cent w/v solution of ammonium sulphamate and allow to 
stand for 5 minutes with shaking then add 2 ml of 1.0per cent 
w/v solution of freshly prepared disodium chromotropate 
and 10 ml of 1.0 per cent w/v solution of sodium acetate. 
Dilute to volume with water and mix. Measure the absorbance 
of the resulting solution and the reference solution at about 
500 nm (2.4.7).The absorbance of the test solution does not 
exceed with that of the reference solution.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

For Metoprolol Tartrate —

Internal standard solution. A 0.036 per cent w/v solution of 
oxprenolol hydrochloride IPRS in the mobile phase.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 100 mg of Metoprolol Tartrate 
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in a 100-ml volumetric flask, add about 60 ml of 
0. IM hydrochloric acid, heat on a water-bath for 3 minutes, 
and sonicate for 5 minutes. Shake by mechanical means for 
30 minutes. Allow the solution to cool at room temperature, 
dilute to volume with 0.1 Mhydrochloric acid and mix. Filter 
a portion of the solution, discarding the first few ml of the 
filtrate. Transfer 10.0 ml ofthe resulting solution to a separating 
funnel, add 2.0 ml of 2.5 Msodium hydroxide and extract with 
three 25.0 ml portions of chloroform. Pass the chloroform 
extracts through chloroform prerinsed glass wool into a round­
bottom flask, and evaporate on a rotary evaporator under 
vacuum to dryness. Add 20.0 ml of internal standard 
solution to the flask, sonicate for 3 minutes, and gently swirl 
to dissolve the residue in the flask. Filter a portion of the 
solution through a filter of 0.5 pm or finer porosity, discarding 
the first few ml ofthe filtrate and use the filtered solution.

Reference solution. Dissolve a quantity of metoprolol 
tartrate IPRS in 0.7 M hydrochloric acid, to obtain a solution 
containing 0.1 per cent w/v of metoprolol tartrate. Transfer 
10.0 ml of the solution to a separating funnel, add 2.0 ml of 
2.5 Msodium hydroxide, and extract with three 25.0 ml portions 
of chloroform. Pass the chloroform extracts through 
chloroform prerinsed glass wool into a round-bottom flask, 
and evaporate on a rotary evaporator under vacuum to 
dryness. Add 20.0 ml of internal standard solution to the flask, 
sonicate for 3 minutes, and gently swirl to dissolve the residue 
in the flask.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a solution prepared by adding 0.961 g of 

1 -pentanesulphonic acid sodium monohydrate and 
82 mg of anhydrous sodium acetate to a mixture of 550 
volumes of methanol, 450 volumes of water and 0.5 7 ml 
of glacial acetic acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm, 
- injection volume: 10 pl.

The relative retention time for metoprolol tartrate is about 0.8 
and for oxprenolol hydrochloride is about 1.0.

Inject the reference solution. The test is not valid unless the 
resolution between the metoprolol tartrate and oxprenolol 
hydrochloride is not less than 2.0 and the relative standard 
deviation is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of (C^^sMlO^C^O,, in the tablets.

For Hydrochlorothiazide —

Internal standard solution. A 0.04 per cent w/v solution of 
sulphanilamide IPRS in methanol.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing about 25 mg of Hydrochlorothiazide 
in a 50-ml volumetric flask, add about 10.0 ml of internal 
standard solution and 20 ml of methanol, sonicate for 
5 minutes and shake by mechanical means for.30 minutes, 
dilute to volume with methanol and mix. Centrifuge a portion 
of the solution and filter the supernatant liquid through 0.5 
pm filter, discarding the first few ml of the filtrate.

Reference solution (a). Dissolve a quantity of 
benzothiadiazine impurity A IPRS in internal standard 
solution to obtain a solution containing 0.1 per cent w/v of 
benzothiadiazine impurity A IPRS. Transfer 2.0 ml of the 
solution to a 10-ml volumetric flask and dilute to volume with 
the methanol.

Reference solution (b). Weigh about 50 mg.of 
hydrochlorothiazide IPRS in 20.0 ml. of internal standard, 
solution and dilute to100.0 ml with methanol.

Chromatographic system
- a stainless steel column 30.,cm x 3.9 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a solution prepared by dissolving 1.38 g 

of monobasic sodium phosphate in 780 ml of water, add 
220 ml of methanol and mix,

- flow rate: 0.6 ml per minute,
- spectrophotometer set at 254 nm,
- injectionvolume:4pl.

The relative retention time for sulphanilamide and 
benzothiadiazine impurityA are about 0.7 and 1.0 respectively.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between sulphanilamide IPRS and 
benzothiadiazine impurityA IPRS is not less than 2.0 and the 
relative standard deviation is not more than 2.0 for reference 
solution (b).

Inject reference solution (b) and the test solution.

Calculate the content of C7H8C1N3O4S2 in the tablets.

Storage. Store protected from light and moisture.

Metronidazole

C6H9NA Mol. Wt. 171.2

Metronidazole.is 2-(2-methyl-5-nitro-1 Z7-imidazol-1 -yl) ethanol. 
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Metronidazole contains not less than 99.0 per cent and not 
more than 101.0 per cent of C6H9N3O3, calculated on the dried 
basis.

Category. Antiamoebic.

Description. A white or yellowish, crystalline powder.

Identification
Test A may be omitted if tests B and C are canned out. Tests B 
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with metronidazole 
IPRS or with the reference spectrum of metronidazole.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in 0.1 Mhydrochloric acid shows 
an absorption maximum at about 277 nm.and a minimum at 
about 240 nm; absorbance at about 277 nm, between 0.365 
and0.395.

C. Heat about 10 mg in a water-bath with 10 mg ofzinc powder, 
1 ml of water and 0.25 ml of 2 M hydrochloric acid for 
5 minutes and cool. The solution gives the reaction of primary 
aromatic amines (2.3.1).

Tests
Appearance of solution. A 5.0 per cent w/v solution in 
1 Mhydrochloric acid is not more opalescent than opalescence 
standard OS2 (2.4.1), and not more intensely coloured than 
reference solution GYS4 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14). . ; ’

NOTE—Prepare the solutions protected from light.

Test solution. Dissolve 50 mg of the substance under 
examination in 100.0 ml ofthe mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
10.0 ml with the mobile phase.

Reference solution (b). Dissolve 5 mg of 2-methyl- 
4-nitroimidazole {metronidazole impurity A) IPRS in the 
mobile phase, add 10.0 ml of the test solution and dilute to 
100.0 ml with the mobile phase. Dilute 1.0 ml ofthe solution to 
100.0 ml with the mobile phase.

Chromatographic system
— a stainless steel column 25 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture 30 volumes of methanol and 70 

volumes of a 0,14 per cent w/v solution of potassium 
dihydrogen phosphate, ...

- flow rate: 1 ml per minute,
- spectrophotometer set at 315 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to metronidazole and 
metronidazole impurity A is not less than 2.0.

Inject reference solution (a) and the test solution. In the 
chromatogram obtained with the test solution the area of any 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained with reference solution (a) 
(0.1 per cent), the sum of areas of all the secondary peaks is 
not more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) 
(0.2 per cent). Ignore any peak with an area less than 0.1 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (0.01 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 0.15 g in 50 ml of anhydrous glacial acetic 
acid. Titrate with 0.1 Mperchloric acid, determining the end­
point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to0.01712 gof 
QJWV

Storage. Store protected from light and moisture.

Metronidazole Benzoate
Benzoylmetronidazole

C13H13N3O4 Mol. Wt. 275.3

Metronidazole Benzoate is2-(2-methyl-5-nitro-17/-imidazol- 
l-yl)ethyl benzoate.

Metronidazole Benzoate contains not less than 98.0 per cent 
and not more than 101.0 per cent of Ci3H13N3O4, calculated on 
the dried basis.

Category. Antiamoebic; antiprotozoal; antibacterial.

Description. A white or cream-coloured, crystalline powder or 
flakes.
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Indentification

A, When examined in the range 230 nm to 360 nm (2.4.7), .a 
0.001 per cent w/v solution in ethanol shows an absorption 
maximum only at about 309 nm; absorbance at about 309 nm, 
about 0.3.

B. It gives reaction (B) of benzoates (2.3.1).

C. Melting range 98° to 102° (2.4.21).

Tests

pH (2.4.24). 5.0 to 7.0, determined in a 2.0 per cent w/y 
suspension.

Free benzoic acid. Not more than 0.2 per cent, determined by 
the following method. Dissolve 0.5 g in 25 ml of ethanol 
(95 per cent) and titrate with 0.01 Msodium hydroxide using 
phenol red solution as indicator. Carry out a blank titration.

1 ml of 0.01 Msodium hydroxide is equivalent to 0.001221 g 
ofC7H6O2.

Related substances. Determine.by liquid chromatography 
(2414). '

Solvent mixture. 45 volumes ofmobile phase Band 55 volumes 
of mobile phase A.

Test solution. Dissolve 0.1 g of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.

Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with the solvent mixture. Further dilute 1.0 ml of the solution 
to rO.Omlwiththesolventmixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with di­

isobutyloctadecylsilane bonded to porous silica (5 pm) 
with a specific surface area of 180 m2/g, a pore size of 8 
nm and a carbon loading of 10 per cent,

- mobile phase: A. 0.15 per cent w/v solution oipotassium 
dihydrogen phosphate, adjusted to pH 3.2 with 
orthophosphoric acid,

B. acetonitrile,
- a gradient programme using the conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
. .(inmin.) . .. (per cent v/v) (per cent v/y)..

0 80 • ■. ... 20
5 80 20

15 ■ ■- ■ 55 •; ■ . ■ 45 . '

40 . . 55 . ' ■ 45 . .-. ,
45 80 20

i2-methyl-4-nitroimidazole, 
:metronidazole,
’benzoic acid.

Name Relative 
retention time :

Metronidazole benzoate impurity A1 0.17 f,:

Metronidazole benzoate impurity B2 0.2 - '
Metronidazole benzoate impurity C3 . . 0.7 ■ -
Metronidazole benzoate (Retention time: 
about 20 minutes) 1.0 • '' ’•

Inject reference Solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.O.,

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.1 
per cent) and the sum of the areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (0.2 per 
cent). Ignore any peak with an area less than 0.1 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.01 percent).

Sulphated ash (2.3.18). Not more than 0.1 percent-

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying at in an oven at 60° at. a pressure not. 
exceeding 0.7 kPa.

Assay. Dissolve 0.25 g in 50 ml of acetone. Add 10 ml of acetic 
anhydride. Titrate with 0.1 Mperchloric acid, determining 
the end-point potentiometrically (2:4.25). Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02753 gbf
c13h13n30.1. /
Storage. Store protected from light and moisture.

Metronidazole Injection
Metronidazole Intravenous Infusion ' . .
Metronidazole Injection is a sterile, isotonic solution of 
Metronidazole in Water for Injections. It may contain suitable 
buffering agents.

Metronidazole Injection contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
metronidazole, C6H9N3O3.

Usual strength. 5 mg per ml.;

Description. An almost colourless to pale yellow solution.
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Identification

A. Shake a volume of the injection containing about 0.1 g of 
Metronidazole with 9 g of sodium chloride for 5 minutes. Add 
20 ml of acetone, shake for further 5 minutes and allow to 
separate. Evaporate the upper layer to dryness. On the residue, 
determine by infrared absorption spectrophotpmetery (2.4.6). 
Compare the spectrum with that obtained with metronidazole 
IPRS or with the reference spectrum of metronidazole.

B. Heat 2 ml of the injection in a water-bath for 5 minutes with 
10 mg ofzinc powder and 0.25 ml of 2 Mhydrochloric acid for 
5 minutes and cool in ice. The solution gives the reaction of 
primary aromatic amines (2.3.1).

Tests

pH (2.4.24). 4.5 to 7.0.

Related substances. Determine by liquid chromatography 
(2.4,14)..

Test solution. Dilute a volume of injection containing about 
100 mg of metronidazole in 100 ml with the mobile phase.

Reference solution (a). A 0.0005 per cent w/v solution of 
2-methyl-5-nitroimidazole IPRS in the mobile phase.

Reference solution (b). A 0.0005 per cent w/v solution of 
2-methyl-5-nitroimidazole IPRS in the test solution.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm packed with 

octadecylsilane bonded to . porous silica 
(10 pm) (Such as Spherisorb ODS1),

- mobile phase: a mixture of 30 volumes of methanol and 
70 volumes of a 0. 01 M potassium dihydrogen 
orthophosphate prepared by dissolving 1.4 g of 
potassium dihydrogen orthophosphate with 1000 ml of 
water,

- flowrate: 1 mlperminute,
- spectrophotometer set at 315 nm,
- injectionvolume:20|il.

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to metronidazole and 2- 
methyl-5-nitroimidazole is not less than 2.

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than the area of the peak 
due to 2-methyl-5-nitroimidazole in the chromatogram 
obtained with reference solution (a) (0.5 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.35 Endotoxin 
Unit per mg of metronidazole.

Other tests, Comply with the tests stated under Parenteral 
Preparations (Intravenous Infusions).

Assay. Dilute a suitable volume with sufficient 0.1 Mhydro­
chloric acid to produce a solution containing 0.001 per cent 
w/v of Metronidazole. Measure the absorbance ofthe resulting 
solution at the maximum at about 277 .nm (2.4.7), using as the 
blank a solution prepared in the same manner omitting the 
substance under examination.

Calculate the content of C6H9N3O3 from the absorbance 
obtained by repeating the operation using metronidazole IPRS 
in place of the substance under examination.

Storage. Store protected from light, in single dose containers.

Labelling. The label states that the contents should not be 
used if they contain any visible solid particles.

Metronidazole Gel
Metronidazole Gel contains Metronidazole in a suitable water- 
soluble basis. It may contain suitable preservatives.

Metronidazole Gel contains not less than 90,0 per cent and 
not more than 110.0 per cent ofthe stated amount of 
metronidazole, C6H9N3O3.

Usual strengths. 0.5 per cent w/w; 0,75 per cent w/w; 0.8 per 
cent w/w; 1 per cent w/w; 2 per cent w/w.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
pH (2.4.24). 4.0 to 6.5.

Other tests. Comply with the tests stated under Gels,

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve a quantity ofthe gel equivalent to 75 
mg of Metronidazole in a 100-ml volumetric flask, add 50 ml of 
mobile phase and shake on mechanical shaker for 20 minutes. 
Dilute with the mobile phase to volume, centrifuge and use 
the clear, Supernatant liquid for further dilution. Dilute 5.0 ml 
of the solution to 50 ml with mobile phase and mix.

Reference solution. A solution containing 0.0075 per cent w/v 
of metronidazole IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 35 volumes of buffer solution 

prepared by dissolving 1.5 g of potassium hydrogen 
orthophosphate and 1.3 g of sodium dihydrogen 
orthophosphate in 350 ml of water and 65 volumes of 
methanol,
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- flow rate: I mlperminute,
- spectrophotometer set at 254 nm, 

injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CJChLOjin the gel.

Storage. Preserve in laminated collapsible tubes at a 
temperature not exceeding 30°.

Metronidazole Benzoate Oral
Suspension
Benzoylmetronidazole Oral Suspension
Metronidazole Benzoate Oral Suspension is a suspension of 
Metronidazole Benzoate in a suitable aqueous vehicle. It may 
contain suitable colouring, flavouring, sweetening, buffering, 
suspending and antimicrobial agents.

Metronidazole Benzoate Oral Suspension contains not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of metronidazole, C6H9N3O3.

Usual strengths. 40 mg per ml; 50 mg per ml.

Identification

Extract a quantity of the suspension containing 0.5 g of 
metronidazole with chloroform, filter and evaporate the filtrate 
to dryness. The residue complies with the following tests.

A. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.001 per cent w/v solution in ethanol(95per cent) shows.an 
absorption maximum only at about 309 nm; absorbance at 
about 309 nm, about 0.3.

B. It gives reaction (B) of benzoates (2.3.1).

Tests
Metronidazole. Determine by Equid chromatography (2.4,14).

Test solution. Disperse a quantity of the oral suspension 
containing 200 mg of metronidazole with 150 ml of methanol 
and dilute to 250.0 ml with water and centrifuge?

Reference solution. Dissolve 20 mg of metronidazole IPRS in 
150 ml of methanol and dilute to 250.0 ml with water,. Dilute 1.0 
ml of the solution to 1 Q.O ml with 60 per cent methanol.

Chromatographic system : .
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),

- mobile phase: a mixture of 40 volumes of a 1.25 per cent 
w/v solution of ammonium acetate, adjusted to pH 7.0 
with dilute acetic acid of dilute ammonia and 60 
volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 310 nm,
- injection volume: 20 p.1.'

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to metronidazole is not more than the 
area of the principal peak in the chromatogram obtained with 
the reference solution (1.0 percent).

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of the oral suspension 
containing 200 mg of metronidazole with 150 ml of methanol 
and dilute to 250.0 ml with water and centrifuge. Dilute 1.0 ml 
of the solution to 10.0 ml with 60 per cent methanol.

Reference solution. Dissolve' 62.5 mg of metronidazole 
benzoate IPRS in 1 ml of dimethylformamide and 30 ml of 
methanol and dilute to 50.0 ml with water. Dilute 1.0 ml of the 
solution to 10.0 ml with 60per cent methanol.

Use chromatographic system as described in the test for 
Metronidazole.

Inject the reference solution and the test solution.

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C6H9N3O3, weight in volume.

Storage, store protected from light.

Labelling. The label states the strength in terms of the 
equivalent amount of metronidazole in a suitable dose-volume.

Metronidazole Sterile Suspension
Metronidazole Sterile Suspension is a sterile suspension of 
Metronidazole in Water for Injections. The suspension is 
prepared by suspending Metronidazole for Injection in the 
requisite amount of Water for Injections, immediately before 
use.

The sterile suspension complies with the. tests stated under 
Parenteral Preparations.

Usual Strength. 200 mg per 5 ml.

Storage. The suspension should be used, immediately after 
preparation but in any case within the period recommended 
by the manufacturer when prepared and stored strictly in 
accordance with the manufacturer’s instructions.
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Metronidazole for Injection

Metronidazole for Injection is a sterile material consisting of 
Metronidazole with or without excipients. It is filled in a sealed 
container.

The contents of the sealed container comply with the 
requirements stated under Parenteral Preparations (Powders 
for Injection) and with the following requirements.

Metronidazole Injection contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
metronidazole, C6H9N3O3.

Identification

Shake a quantity of the powder containing 0.1 g of 
Metronidazole with 40 ml of chloroform for 15 minutes, filter 
and evaporate the filtrate to dryness. The residue complies 
with the following test. Determine by infrared 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with metronidazole IPRS or with the reference 
spectrum of metronidazole.

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Determine the weight of the contents of 10 
containers. Disperse a weighed quantity of the mixed contents 
of 10 containers containing about 0.1 g of Metronidazole with 
40 ml of chloroform, with the aid of ultrasound for 15 minutes, 
filter, evaporate the filtrate to dryness and dissolve the residue 
in 100 ml of mobile phase.

Reference solution (a). A 0.0005 per cent w/v solution of 
2-methyl-5-nitroimidazole IPRS in the mobile phase.

Reference solution (b). A 0.0005 per cent w/v solution of 
2-methyl-5-nitroimidazole IPRS in the test solution.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) ( Such 
as Spherisorb ODS 1),

- mobile phase: a mixture of 30 volumes ot methanol and 
70 volumes of 0.0IM potassium dihydrogen 
orthophosphate,

- flow rate: 1 mlperminute,
- spectrophotometer set at 315 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to metronidazole and 2- 
methyl-5-nitroimidazole is not less than 2.

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak.

In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than the area of the peak 
due to 2-methyl-5-nitroimidazole in the chromatogram 
obtained with reference solution (a) (0.5 per cent).

Assay. Determine the weight of the contents of 10 containers. 
Transfer a weighed quantity of the mixed contents of the 10 
containers containing about 50 mg of Metronidazole, dissolve 
in 100 ml of 0.1 M hydrochloric acid. Dilute 10 ml of the 
solution to 250 ml with 0,1 M hydrochloric acid and measure 
the absorbance of the resulting solution at the maximum at 
about 277 nm (2.4.7). Calculate the content of C6H9N3O3 taking 
375 as the specific absorbance at 277 nm.

Storage. Store protected from light.

Metronidazole Tablets
Metronidazole Tablets contain not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
metronidazole, C„l l9N;O3.

Usual strengths. 200 mg; 400 mg.

Identification
A. Shake a quantity of the powdered tablets containing 0.1 g 
of Metronidazole with 40 ml of chloroform for 15 minutes, 
filter and evaporate the filtrate to dryness.

On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with metronidazole IPRS or with the reference 
spectrum of metronidazole.

B. Heat a quantity of the powdered tablets containing 10 mg 
of Metronidazole in a water-bath with 10 mg of zinc powder, 
1 ml of water and 0.25 ml of 2 M hydrochloric acid for 
5 minutes and cool in ice. The solution gives the reaction of 
primary aromatic amines (2.3.1).

C. Shake a quantity ofthe powdered tablets containing about 
0.2 g of Metronidazole with 4 ml of 0.5 M sulphuric acid and 
filter. To the filtrate add 10 ml of picric acid solution and allow 
to stand for 1 hour; the precipitate, after washing with cold 
water under suction and drying at 105°, melts at about 150° 
(2.4.21).

Tests
Dissolution (2.5.2).
Apparatus No. 2 (Paddle), ■
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 100 rpm and 60 minutes:

Withdraw a suitable volume ofthe medium and filter promptly 
through a membrane filter disc with an average pore diameter 
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not more than 1.0 pm. Reject the first few ml ofthe filtrate and 
dilute a suitable volume of the filtrate with the same solvent. 
Measure the absorbance of the resulting solution at the 
maximum at. about 277. nm (2.4.7). Calculate the content of 
C6H9N3O3 from the absorbance obtained by repeating the 
operation using metronidazole IPRS instead of the substance 
under examination.

Q. Not less than 85 per cent of the stated amount of C6H9N3O3.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Shake a quantity of powdered tablets containing 
about 100 mg of Metronidazole in 100 ml ofthe mobile phase,

Reference solution (a). A 0.0005 per cent w/v solution of 
2-methyl-5-nitroimidazole IPRS in the mobile phase.

Reference solution (b). A 0.0005 per cent w/v solution of 
2-methyl-5-nitroimidazole IPRS in the test solution.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as Spherisorb ODS1),

- mobile phase: a mixture of 30 volumes of methanol and 
70 volumes of a 0.01 M potassium dihydrogen 
orthophosphate prepared by dissolving 1,4 g of 
potassium dihydrogen orthophosphate with 1000 ml of 
water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 315 nm,
~ injection volume: 20 id. :

Inject reference solution (b). The test is not valid unless the 
resolution between the peak due to metronidazole and 2- 
methyl-5-nitroimidazole is hot less than 2."

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than the area of the peak 
due to 2-methyl-5-nitroimidazole in the chromatogram 
obtained with reference solution (a).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets; Disperse a quantity of 
the powder containing about 0.2 g of Metronidazole, transfer 
to a sintered-glass crucible and extract with six quantities, 
each of 10 ml, of hot acetone. Cool, add to the combined 
extracts 50 ml of acetic anhydride. Titrate with 0.1 Mperchloric 
acid, using 0.1 ml of a 1 per cent w/v solution of brilliant 
green in anhydrous glacial acetic acid as indicator to a 
yellowish-green end-point, Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.01712 g of 
CgHgNjOj.

Mexiletine Hydrochloride

ch3 nh2 -
A<°'-^CH3 ■ HCI

< f!I ' Mol.Wt.215.7

Mexiletine Hydrochloride is (RS)-1 -methyl-2-(2,6-xylyloxy) 
ethylamine hydrochloride.

Mexiletine Hydrochloride contains not less than 99.0 per cent 
and not more than 101,0 per cent of C,, H i-NO.HCl, calculated 
on the anhydrous basis. .. .. f: .

Category. Antiarrhythmic.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mexiletine 
hydrochloride IPRS or with the reference spectrum of 
mexiletine hydrochloride. , .

B. When examined in the range 22Q nm to 360 nm (2.4.7), .a 
0.04 per cent w/v solution in 0.01 Mhydrochloric acid shows 
an absorption maximum^ at about 260 nm; absorbance at 
260 nm, about 0.46.

C. Dissolve 0.1 g in 3 ml of 0.02 Mhydrochloric acid and add 
a few crystals of sodium nitrite. Nitrogen is evolved and a 
yellow colour may be produced slowly.

D. It gives reaction (A) of chlorides (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution is clear 
(2.4.1), and colourless (2.4.1).

pH (2.4.24). 4.0 to 5.5, determined in a 10.0 per cent w/v solution.

Impurity D. Determine by thin layer chromatography (2.4.17), 
coating the plate with silica gel.

Mobile phase. A mixture of 3 volumes of ammonia, 7 volumes 
of ethanol (95 per cent/. 45; volumes of acetone and 
45 volumes of toluene.. .

Test solution. Dissolve 0.5 g of the substance under 
examination in methanol and dilute to, 5.0 ml with 
methanol.

Reference solution (a). A 0.001 per cent w/v solution of 
mexiletine impurity D IPRS ((2RS)-2-(2,6-dimethylphenoxy) 
propan-1-amine IPRS) in methanol.

2928

https://nhathuocngocanh.com/



IP 2022 MEXILETINE CAPSULES

Reference solution (b). Dilute 1.0 ml of the test solution to 
20.0 ml with methanol.

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
to 5.0 ml with methanol.

Reference solution (d). Dilute 1.0 ml of reference solution (a) 
to 5.0 ml with reference solution (b).

Apply to the plate 5 pl of reference solution (d), (e) and the 
test solution. Allow the mobile phase to rise 10 cm. Dry the 
plate in air and spray with ninhydrin solution and heat at 
105° for 15 minutes or until the spots appear. In the 
chromatogram obtained with the test solution, any spot 
corresponding to mexiletine impurity D is not more intense 
than the spot in the chromatogram obtained with reference 
solution (c) (0.1 per cent). The chromatogram obtained with 
reference solution (d) shows 2 clearly separated spots.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.2 g of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase.

Reference solution (bf A 0.001 per cent w/v solution of 
mexiletine impurity C IPRS in the mobile phase and transfer 
the solution to a volumetric flask containing 16 mg of 2,6- 
dimethyl-phenol and dilute to 20.0 ml with the mobile phase. 
Mix 1.0 ml of the solution with'2.0 ml of reference solution (a) 
and dilute to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped. octadecylsilane bonded to. porous silica 
(5pm), , .

. mobile phase: a mixture of 65 volumes of methanol and 
35 volumes of a solution prepared by dissolving 11.5g 
of anhydrous sodium acetate in 500 ml of water, add 
3.2 ml of glacial acetic acid, mix and allow to cool, 
adjusting to pH 4.8 with glacial acetic acid and dilute 
to 1000 ml with water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 262 nm,
- injection volume: 20 pl.

Name Relative
retention time.

Mexiletine impurity C1 0.7
Mexiletine (Retention time: about 4 minutes) .1.0
Mexiletine impurity A3 1.8

‘l.r-hS^’jSjS’-tetramethylbiphenyM^’-diypbisoxyJdipropan-Z-amine, 

■’2,6-dimethylphenol.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to mexiletine impurity C and 
mexiletine is not less than 5.0.

Inject reference solution (b) and the. test solution. Run the 
chromatogram 5.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to mexiletine impurity Ais 
not more than 2.5 times the area of the corresponding peak in 
the chromatogram obtained with reference solution (b) (0.1 
per cent). The area of any peak corresponding to mexiletine 
impurity C is not more than 20 times the area of the 
corresponding peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent). The area of any other 
secondarypeak is not more than 0.5 times the area of the peak 
due to mexiletine in the chromatogram obtained with reference 
solution (b) (0.1 per cent), the sum of areas of all the secondary 
peaks is not more than 2.5 times the area of the peak due to 
mexiletine in the chromatogram obtained with reference solution 
(b) (0.5 per cent). Ignore any peak with an area less than 
0.25 times the area of the peak due to'mexiletine in the 
chromatogram obtained with reference solution (b) 
(0.05 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method C (10 ppm). Use 2 ml of lead standard 
solution (10 ppm Pb) to prepare the standard.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.4,19). Not more than 0.5 per cent, determined on 5 g.

Assay. Dissolve 0.15 g in 50 ml of a mixture of equal volumes 
of anhydrous glacial acetic acid and acetic anhydride, add 
10 ml of mercuric acetate solution. Titrate with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02157 g of 
CnH17NO,HCl.

Storage. Store protected from light and moisture.

Mexiletine Capsules
Mexiletine Hydrochloride Capsules
Mexiletine Capsules contain not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of mexiletine 
hydrochloride CnH17NO,HCl.

Usual strengths. 50 mg; 100 mg.

Identification
A. Shake a quantity of the contents of the capsules containing 
about 0.5 g of Mexiletine Hydrochloride with 10 ml of methanol, 
filter, evaporate to dryness and dry the residue at 105°.
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When examined in the range 230 nmto 360 nm (2.4.7), a 0.04 
per cent w/v solution ofthe residue in 0.01 Mhydrochloric 
acid shows an absorption maximum at 260 nm.

B. Dissolve 0.1 g of the residue obtained in test A in 3 ml of 
0.02 M hydrochloric acid and add a few crystals of sodium 
nitrite', nitrogen is evolved and a yellow colour may be 
produced slowly.

C. In the test for Related substances,, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a).

D. A1 per cent w/v solution of the residue obtained in test A 
gives the reactions of chlorides (2.3.1).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of water,
Speed and time. 50rpmand30minutes.

Withdraw a suitable volume of the medium and filter through 
a membrane filter with an average pore size of 1.0 pm. Measure 
the fluorescence intensities using the maximum excitation 
wavelength at about 265 nm and the maximum emission 
wavelength at about 295 nm (2.4.5). Calculate the content of 
CuH17NO, HC1 by comparing the fluorescence intensities 
obtained with a standard solution of a known concentration 
of mexiletine hydrochloride IPRS in water.

Q. Not less than 80 per cent ofthe stated amount of CnHpNO, 
HC1.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Disperse a quantity ofthe contents of capsules 
containing 0.2 g of Mexiletine Hydrochloride with 10 ml of the 
mobile phase with the aid of ultrasound for 10 minutes, filter 
through a 0.4-pm glass microfibre filter (Whatman GF/C is 
suitable) and use the filtrate.

Reference solution (af A 0.2 per cent w/v solution of 
mexiletine hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 0.01 per cent 
w/v of mexiletine impurity C IPRS and 0.08 per cent w/v of 
2,6-dimethylphenol in the mobile phase. Mix 1.0 ml of the 
solution with 2.0 ml of reference solution (a) and dilute to 
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm) (Such as Hypersil),

- mobile phase: a mixture of 35 volumes of a solution 
prepared by dissolving 11.5 g of anhydrous sodium 
acetate in 500 ml of water, add 3.2 ml of glacial acetic 
acid, mix and allow to cool, adjusted to pH 4.8 with 
glacial acetic acid and dilute to 1000 ml with water 
and 65 volumes of methanol,

- flow rate: 1 mlperminute, 
- spectrophotometer set at 262 nm, 
- injection volume: 20 pl.

Name Relative
 retention time

Mexiletine impurity C1 0.7

'1,1’-[(3,3 ’,5,5’-tetramethylbiphenyl-4,4’-diyl)bisoxy]dipropan-2- 
amine,

2 2,6- dimethylphenol.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to mexiletine and mexiletine 
impurity C is not less than 5.0.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 5.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to mexiletine. impurity A is 
not more than 2.5 times the area of the peak due to 2,6- 
dimethylphenol in the chromatogram obtained with reference 
solution (b) (0.1 per cent), the area of any peak corresponding 
to mexiletine impurity C is not more than 20 times the area of 
the peak due to mexiletine impurity C in the chromatogram 
obtained with reference solution (b) (0.1 per cent), the area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent) and the sum of the areas 
of all the secondary peaks is not more than 2.5 times the'area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). Ignore any peak with an 
area less than 0.005 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per 
cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh a quantity of the mixed contents of 20 capsules 
containing about 0.05 g of Mexiletine Hydrochloride, mix with 
50 ml of 0.01 M hydrochloride acid, shake for 30 minutes, 
dilute to 100.0 ml with 0.01 M hydro-chloric acid and 
centrifuge. Measure the absorbance of the supernatant liquid 
at the maximum at about 260 nm (2,4.7). Calculate the content 
of ChHi7NO,HC1 taking 11.6 as the specific absorbance at 
260 nm.

Storage. Store protected from light.

Mexiletine (Retention time: about 4 minutes) 1.0

Mexiletine impurity A2 1.8
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Mexiletine Injection
Mexiletine Hydrochloride Injection
Mexiletine Injection is a sterile solution of Mexiletine 
Hydrochloride in Water for Injections.

Mexiletine Injection contains not less than 92.5 per cent and 
not more than 107.5 per cent of the stated amount of Mexiletine 
Hydrochloride Cj j Hi 7NO, HC1.

Usual strength. 250 mg per 10 ml.

Identification
A. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a).

B. A volume containing 2.5 mg of Mexiletine Hydrochloride 
diluted to 2 ml gives reaction (A) of chlorides (2.3.1).

Tests
pH (2.4.24). 5.0to6.0.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dilute a volume ofthe injection to obtain 2.0 per 
cent w/v of Mexiletine Hydrochloride in the mobile phase.

Reference solution (a). A 0.2 per cent w/v solution of 
mexiletine hydrochloride IPRS in the mobile phase.

Reference solution (b). A solution containing 0.01 per cent 
w/v of mexiletine impurity C IPRS and 0.08 per cent w/v of 
2,6-dimethylphenol in the mobile phase. Mix 1.0 ml of the 
solution with 2.0 ml of reference solution (a) and dilute to 
100.0 ml with the mobile phase.

Chromatographic system
- ■ a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica (5 
am) (Such as Hypersil),

- mobile phase: a mixture of 35 volumes of a solution 
prepared by dissolving 11,5 g of anhydrous sodium 
acetate in 500 ml of water, add'3.2 ml of glacial acetic 
acid, mix and allow to cool, adjusted to pH 4.8 with 
glacial acetic acid and dilute to 1000 ml with water 
and 65 volumes of methanol,

- flow rate: 1 mlperminute,
- spectrophotometer set at 262 nm,
- injection volume: 20 pl.

1lJl’-[(3I3’,5,5’-tetramethylbiphenyl-4,4,'diyl)bisoxy]dipropan-2-amine, 

22,6- dimethylphenol.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to mexiletine and mexiletine 
impurity C is not less than 5.0.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 5.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any peak corresponding to mexiletine impurity A is 
not more than 2.5 times the area of the peak due to 2,6- 
dimethylphenol in the chromatogram obtained with reference 
solution (b) (0.1 per cent), the area of any peak corresponding 
to mexiletine impurity C is not more than 20 times the area of 
the peak due to mexiletine impurity C in the chromatogram 
obtained with reference solution (b) (0.1 per cent), the area of 
any other secondary peak is not more than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent) and the sum of the areas 
of all the secondary peaks is not more than 2.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.5 per cent). Ignore any peak with an 
area less than 0.05 times the area ofthe principal peak in the 
chromatogram obtained with reference solution (a) (0.05 per cent).

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. To a measured volume containing about 0.125 g of 
Mexiletine Hydrochloride add sufficient 0.01 M hydrochloric 
acid to produce 250.0 ml and measure the absorbance ofthe 
resulting solution at the maximum at about 260 nm (2.4.7). 
Calculate the content of CnH17NO, HCI taking 11.6 as the 
specific absorbance at 260 nm.

Storage. Store in single dose containers.

Mianserin Hydrochloride

HCI

CuH^HCl Mol. Wt. 300.8

Mianserin Hydrochloride is (RS)-1,2,3,4,10,14b-hexahydro-2- 
mcthyldibenzo[c./] pyrazino[l,2-a]azepine hydrochloride;
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Mianserin Hydrochloride contains not less than 98.5 per cent 
and not more than 101.0 per cent of C j hfoN? JIC1, calculated 
on the dried basis.

Category. Antidepressant

Description. A white or almost white crystals or crystalline 
powder.

Identification

Test A may be omitted if tests C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mianserin 
hydrochloride IPRS or with the reference spectrum of 
mianserin hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.01 per cent w/v solution shows an absorption maximum only 
at about 279 nm; absorbance at about 279 nm, 0.64 to 0.72.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 75 volumes of cyclohexane, 
20 volumes of ether and 5 volumes of diethylamine.

Test solution. Dissolve 0.2 g of the substance under exami­
nation in 100 ml of dichloromethane.

Reference solution (a). A 0.2 per cent w/v solution of 
mianserin hydrochloride IPRS in dichloromethane.

Reference solution (b). A solution containing 0.2 per cent 
w/v, each of, mianserin hydrochloride IPRS and 
cyproheptadine hydrochloride IPRS in dichloromethane.

Apply to the plate 2 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in a current of cold air for 
5 minutes and examine under ultraviolet light at 254 nm. The 
principal spot in the chromatogram obtained with the test 
solution corresponds to that in the. chromatogram obtained 
with reference solution (a). The test is not valid unless the 
chromatogram obtained with reference solution (b) shows two 
clearly separated principal spots.

D. It gives the reactions of chlorides (2.3.1).

Tests

pH (2.4.24). 4.0 to 5.5, determined ina 1.0 per cent w/v solution.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and.dilute to 25.0 ml with the 
mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 
10.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0 ml with the mobile phase.

Chromatographic system
. - a stainless steel column 15 cm x 3.9 mm, packed with 

endcapped octylsilane bonded to porous silica (5 pm), 
- mobile phase: a mixture of 3 7 volumes of a buffer solution 

prepared by dissolving 5.0 g of sodium, octane­
sulphonate in water and dilute to 350 ml with water, 
adjusted to pH 3.0 with a mixture of 1 ml of 
orthophosphoric acid and 3 ml of water, dilute to 
400 ml with water and 63 volumes of methanol,

- flow rate: 0.5 ml per minute,
- spectrophotometer set at 250 nm,

■- injection volume: 10 pl.

Name Relative Correction
retention time factor

’(14bR5)-2-methyl-1,2,3,4,10,14b-hexahydrodibenzo[c,/] 
pyrazino[l,2-ajazepirie-8-sulphonic acid, ' '

2[2- [(2/?S)-4-methyl-2-pheny!piperaziii-1 -yl]phenyl] methanol,

3[2-[(2RS)-4-benzyl-2-phenylpiperazin-1 -yl]phenyi]methanol,

4( 14b RS)-1,2,3,4,10,14b-hexahydro dibenzo [c,/]pyrazino[ 1,2- 
ajazepine.

Mianserin impurity B1 0.2 —

Mianserin impurity A2 0.5 2.4

Mianserin impurity D3 0.7 2.1

Mianserin (Retention time: 
about 18 minutes;) 1.0 —

Mianserin impurity ■ 1.1 —

Inject reference solution (a).-The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any peak corresponding to mianserin impurity B is not 
more than 3 times the area of the principal peak in the 
chromatogram obtained with reference solution (c) (0.3 per 
cent), the area of any peak corresponding to mianserin 
impurities A, D, E is not more than.. 1.5 times the area ofthe 
principal peak in the chromatogram obtained with reference 
solution (b) (0.15 per cent), the area of any other secondary 
peak is not more than the area of the principal peak in the 
chromatogram obtained with reference solution (b) (0.1. per 
cent) and the sum of areas of all the secondary peaks is not 
more than 5 times the area of the principal peak in the 
chromatogram obtained with reference solution; (b) (0.5 per 
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cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 65° over phosphorus pentoxide 
at a pressure not exceeding 0.7 kPa for 5 hours.

Assay. Weigh 0.2 g, dissolve in a mixture of 50 ml of ethanol 
(95per cent) and 5 ml of 0.01 M hydrochloric acid. Titrate 
with 0.1 M sodium hydroxide, determining the end-point 
potentiometrically (2.4.25). Note the volume added between 
the two points of inflection.

1 ml of 0.1 Msodium hydroxide is equivalent to 0.03008 g of 
CI8H2ON2,HC1. ' •

Storage. Store protected from light and moisture.

Mianserin Tablets
Mianserin Hydrochloride Tablets
Mianserin Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of mianserin 
hydrochloride, C18H20N2, HC1.

Usual strengths. 10 mg; 20 mg; 30 mg.

Identification

A. Shake a quantity of the powdered tablets containing about 
20 mg of Mianserin Hydrochloride with 10 ml of methanol, 
filter and evaporate the filtrate to dryness.

On the residue, determine by infrared absorption spectro­
photometry (2.4.6). Compare the spectrum with that obtained 
with mianserin hydrochloride IPRS or with the reference 
spectrum of mianserin hydrochloride.

B. In the Assay, the principal peak in the chromatogram 
obtained with test solution (b) corresponds to the peak due to 
mianserin in the chromatogram obtained with the reference 
solution.

C. The residue obtained in test A gives the reactions of 
chlorides (2.3.1).

Tests
Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of dichloromethane 
and 10 volumes of methanol.

Test solution. Triturate a quantity of the powdered tablets 
containing 40 mg of Mianserin Hydrochloride with 2 ml of a 
mixture of 4 volumes of methanol and 1 volume of strong 
ammonia solution and centrifuge.

Reference solution (a). Dilute 1 volume ofthe test solution to 
200 volumes with the same solvent mixture.

Reference solution (b). Dilute 1 volume of the test solution to 
500 volumes with the same solvent mixture.

Apply to the plate 5 pl of each solution. After development, 
dry the plate in a current of cold air for 5 minutes and expose 
to iodine vapour for 20 minutes. Any secondary spot in the 
chromatogram obtained with the test solution is not more 
intense than the spot in the chromatogram obtained with 
reference solution (a) and not more than one such spot is 
more intense than the spot in the chromatogram obtained 
with reference, solution (b).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by gas chromatography (2.4.13).

Test solution (a). Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing about 60 mg of Mianserin 
Hydrochloride with 30.0 ml of 0.2 Mhydrochloric acid for 1 
hour and filter. To 10.0 ml of the filtrate add 3.0 ml of 1 M 
sodium hydroxide and 10.0 ml of toluene, mix thoroughly, 
centrifuge and use the clear upper layer.

Test solution (b). To 10.0 ml of the filtrate obtained in test 
solution (a), add 3.0 ml of 1 Msodium hydroxide and 10.0 ml 
of toluene containing 0.2 per cent w/v of triphenylamine 
(internal standard), mix thoroughly, centrifuge and use the 
clear upper layer.

Reference solution. Add 3.0 ml of 1 Msodium hydroxide and 
10.0 ml of toluene containing 0.2 per cent w/v of triphenylamine 
(internal standard) to 10.0 ml of a solution containing 0.2 per 
cent w/v of mianserin, hydrochloride IPRS in 0.2 M hydro­
chloric acid, mix thoroughly, centrifuge and use the clear 
upper layer.

Chromatographic system
- a glass column 1.0 m ' 4 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent w/w of phenyl methyl silicone fluid 
(50 per cent phenyl) (Such as OV-17), .

- temperature: 
column255°, 
inlet port and detector at 240°,

- flow rate: 30 ml per minute, using nitrogen as the carrier 
gas.

Inject 1 pl of test solution (a), (b) and the reference solution.

Calculate the content of C1SH2ON2, HC1 in the tablets.

Storage. Store protected from light and moisture.
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Miconazole

ci

Cl

C18Hi4C14N2O Mol. Wt 416.1

Miconazole is l-[2-(2,4-dichlorophenyl)-2-[(2,4-dichloro- 
phenyl)methoxy]ethyl- 1//-imidazole.

Miconazole contains not less than 99.0 per cent and not more 
than 101.0 per cent of Cl8H14Cl4N2O, calculated on the dried 
basis.

Category. Antifungal.

Description. A white or almost white powder.

Identification

Test A may be omitted if tests B, C and D are carried out Tests 
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with miconazole 
IPRS or with the reference spectrum of miconazole.

B. Determine by thin-layer chromatography (2.4.17), using 
silica gel G.

Mobile phase. A mixture of 20 volumes of ammonium acetate 
solution, 40 volumes of dioxin and 40 volumes of methanol.

Test solution. Dissolve 30 mg of the substance under 
examination in 5 ml ofthe mobile phase.

Reference solution (a). Dissolve 30 mg of miconazole IPRS 
in 5 ml of the mobile phase.

Reference solution (b). Dissolve 30 mg each of miconazole 
IPRS and econazole nitrateIPRS in 5 ml ofthe mobile phase.

Apply 5 pl of each solution. Allow the mobile phase to rise 
15 cm. Dry the plate in a current of warm air for 15 minutes. 
Expose to iodine vapour until the spots appear and examine in 
daylight. The principal spot in the chromatogram obtained 
with the test solution corresponds to that obtained in the 
chromatogram with reference solution (a). The test is not valid 
unless the chromatogram obtained with reference, solution 
(b). shows two distinct spots.

C. To about 30 mg in a porcelain crucible add 0.3 g of anhydrous 
sodium carbonate. Heat on flame for 10 minutes, allow to 
cool. Take up the residue with 5 ml of dilute nitric acid and
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filter. To 1 ml of the filtrate add 1 ml of water. The solution 
gives reaction (A) of chlorides (2.3.1).

D. Melting range (2.4.21). 83° to 87°.

Tests
Appearance of solution. A 1.0 per cent w/v solution in 
methanol (Solution A) is clear (2.4.1) and not more intensely 
coloured than the reference solution YS5 (2.4.1).

Optical rotation (2.4.22). - 0.10° to + 0.10°, determined in 
solution A.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examination in 10.0 ml ofthe mobile phase.

Reference solution (a). Dissolve 2.5 mg each of miconazole 
IPRS and econazole nitrate IPRS in 100 ml of the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 20 
ml with the mobile phase.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (3 pm),
- mobile phase: dissolve 6.0 g of ammonium acetate in a 

mixture of 30 volumes of acetonitrile, 32 volumes of 
methanol and 38 volumes of water,

- flow rate: 2 ml per minute, 
- spectrophotometer set at 235 nm, 
- injection volume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to econazole and miconazole 
is not less than 10.

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.2 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of secondary peak corresponding to (ll?S)-l-(2,4- 
dichlorophenyl)-2-(lH-imidazol-l-yl)ethanol (miconazole 
impurity A), l-[(2J?1S)-2-[(4-chlorobenzyl)oxy]-2-(2,4- 
dichlorophenyl)ethyl]-l /-/-imidazole (miconazole impurity B), 
(2RS)-2-[(2,4-dichlorobenzyl)oxy]-2-(2,4-dichlorophenyl) 
ethanamine (miconazole impurity C), l-|(2//1S')-2-[(2,6- 
dichlorobenzyl)oxy]-2-(2;4-dichlorophenyl)ethyl]-177- 
imidazole (miconazole impurity D), 2-[l-[(27?5)-2-[(2,4- 
dichlorobenzyl)oxy]-2-(2,4-dichlorophenyl)ethyl]-lH-imidazol- 
3-io]-2-methylpropanoate (miconazole impurity E), 1-[(27?S)- 
2-[(3,4-dichlorobenzyl)oxy]-2-(2,4-dichlorophenyl)ethyl]-l H- 
imidazole (miconazole impurity F), and l-[(27?S)-2-[(2,5- 
dichlorobenzyl)oxy]-2-(2,4-dichlorophenyl)ethyl]-17/- 
imidazole (miconazole impurity G) is not more than the area of 
the principal peak in the chromatogram obtained with reference

aMawSOBQliBtti

https://nhathuocngocanh.com/



IP 2022 MICONAZOLE NITRATE

solution (b) (0.25 per cent) and the sum of areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent). Ignore any peak with an area less than 
0.2 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18), Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in vacuum at 60° for 4 hours.

Assay. Weigh 0.3 g, dissolve in 50 ml of a mixture of 1 volume 
of anhydrous acetic acid and 7 volumes of methyl ethyl 
ketone. Titrate with 0. 1 M perchloric acid using 0.2 ml of 
naphtholbenzein solution as indicator, until the colour 
changes from orange-yellow to green. Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04161 g of 
CI8H14C14N2O.

Storage. Store protected from light.

Miconazole Nitrate

’ HN°3

C!SH14C14N2O,HNO3 Mol. Wt. 479.2

Miconazole Nitrate is (7?59-1 -[2-(2,4-dichloro- 
phenylmethoxy)-2-(2,4-dichlorophenyl)ethyl]- 
1/7-imidazole nitrate.

Miconazole Nitrate contains not less than 98.5 per cent and 
not more than 101.5 per cent of C18Hi4C14N2O,HNO3, calculated 
on the dried basis.

Category. Antifungal.

Description. A white or almost white, crystalline or micro­
crystalline powder.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with miconazole 
nitrate IPRS or with the reference spectrum of miconazole 
nitrate.

B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.04 per cent w/v solution in a mixture of 90 volumes of 
2-propanol and 10 volumes of 0.1 Mhydrochloric acid shows 
absorption maxima at about 264 nm, 272 nm and 280 nm; ratio 
of the absorbance at the maximum at about 272 nm to that at 
the maximum at about 280 nm, 1.18 to 1.22.

C. In the test for Related substances, the principal peak in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (a).

D. It gives the reactions of nitrates (2.3.1).

Tests
Appearance of solution. A 1.0 per cent w/v solution in 
methanol is clear (2.4.1), and not more intensely coloured 
than reference solution YS7 (2.4.1).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under 
examination in the mobile phase and dilute to 10.0 ml with the 
mobile phase.

Reference solution (a). A solution containing 0.0025 per cent 
w/v each of miconazole nitrate IPRS and econazole nitrate 
IPRS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to 
100.0 ml with the mobile phase. Dilute 5.0 ml ofthe solution to 
20.0 ml with the mobile phase.
Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (3 pm),

- mobile phase: dissolve 6.0 g of ammonium acetate in a 
mixture of300 volumes of acetonitrile, 320 volumes of 
methanol and 3 80 volumes of water,

- flow rate: 2 ml per minute, 
- spectrophotometer set at 235 nm, 
- injectionvolume: 10 pl.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to econazole and miconazole 
is not less than 10.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.2 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than the area of 
principal peak in the chromatogram obtained with reference 
solution (b) (0.25 per cent) and the sum of areas of all the 
secondary peaks is not more than twice the area ofthe principal 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent). Ignore any peak with an area less than 
0.2 times the area ofthe principal peak in the chromatogram 
obtained with reference solution (b) (0.05 per cent) and the 
peak due to nitrate ion.
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Sulphated ash (2.3.18). Not more than 0.1 per cent

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Dissolve 0.4 g in 50 ml of anhydrous glacial acetic 
acid, with slight heating if necessary. Titrate , with 0.1 M 
perchloric acid, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04791 g of 
C18H14CUN2O,HNO3.

Storage. Store protected from light and moisture.

Miconazole Cream
Miconazole Nitrate Cream
Miconazole Cream contains Miconazole Nitrate in a suitable 
cream base.

Miconazole Cream contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
miconazole nitrate, Cl8Hi4Cl4N2O, I INO ..

Usual strength. 2 per cent w/w.

Identification
A. Mix a quantity containing 40 mg of Miconazole Nitrate 
with 20 ml of a mixture of 4 volumes of methanol and 1 volume 
of 1 Msulphuric acid and shake with two quantities, each of 
50 ml, of hexane,discarding the organic layers. Make the 
aqueous phase alkaline with 2 M ammonia and extract with 
two quantities, each of 40 ml of chloroform. Combine the 
chloroform extracts, shake with 5 g of anhydrous sodium 
sulphate, filter and dilute the filtrate to 100 ml with chloroform. 
Evaporate 50 ml to dryness and dissolve the residue in 50 ml 
of a mixture of 90 volumes of methanol and 10 volumes of 0.1 
M hydrochloric acid.

When examined in the range 230 nm to 360 nm (2:4.7), the 
resulting solution shows absorption maxima at about 264 nm, 
272 nm and 280 nm.

B.In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (a).

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). '

Solvent mixture. Equal volumes of. methanol andi 
tetrahydrofuran.. .. .......... ....

Test solution. Shake a quantity of the cream containing 50 mg 
of Miconazole Nitrate with 30 ml ofthe solvent mixture for 

30 minutes, dilute to 50.0 ml with the solvent mixture and filter 
through a glass microfiber filter (Such as Whatman GFZC).

Reference solution (a). A 0.1 per cent w/v solution of 
miconazole nitrate IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 100.0ml with the solvent mixture.

Reference solution (c). A solution containing 0.0025 per cent 
w/v each of miconazole nitrate IPRS and ecohazole nitrate 
IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

end-capped octadecylsilane bonded to porous silicd 
(3 pm) (Such as Hypersil 3 ODS),

- mobile phase: a solution containing 0.6 per cent w/v of 
ammonium acetate in a mixture of 30 volumes of 
acetonitrile, 32 volumes of methanol and 38 volumes 
of water,

- flow rate: 2 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume: 10 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to miconazole and econazole 
is not less than 10.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram 1.2 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution, 
the area of any secondary peak is not more than 0.25 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.25 per cent) and the sum of areas of 
all the secondary peaks is not more than 0.5 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (b) (0.5 per cent). Ignore the peak due to nitrate ion.

Other tests. Comply with the tests stated under Creams.

Assay. Determine by liquid chromatography (2.4.14), as 
described under Related substances.

Inject reference solution (a) and the test solution.

Calculate the content of C18H14C14N2O, HNO3 in the cream.

Storage. Store protected from light at a temperature not 
exceeding 30°. If it is packed in aluminium tubes the inner 
surfaces of the tubes should be coated with a suitable lacquer.

Miconazole Pessaries
Miconazole Nitrate Pessaries; Miconazole Nitrate 
Vaginal Tablets; Miconazole Tablets
Miconazole Pessaries contain Miconazole Nitrate in a suitable 
base.
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Miconazole Pessaries contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
miconazole nitrate, Ci8HI4C14N2O, HNO3.

Usual strength. 150 mg.

Identification
A. Mix a quantity of the crushed pessaries containing 40 mg 
of Miconazole Nitrate with 20 ml of a mixture of 4 volumes of 
methanol and 1 volume of 1 M sulphuric acid and shake with 
two quantities, each of 50 ml, of carbon tetrachloride, 
discarding the organic layers. Make the aqueous phase alkaline 
with 2 M ammonia and extract with two quantities, each of 
40 ml, of chloroform. Combine the chloroform extracts, shake 
with 5 g of anhydrous sodium sulphate, filter and dilute the 
filtrate to 100 ml with chloroform. Evaporate 50 ml to dryness 
and dissolve the residue in 50 ml of a mixture of 90 volumes of 
methanol and 10 volumes of 0.1 Mhydrochloric acid.

When examined in the range 230 nm to 360 nm (2.4.7), the 
resulting solution shows absorption maxima at about 264 nm, 
272 nm and 280 nm.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak due 
to miconazole nitrate in the chromatogram obtained With 
reference solution (a).

Tests
Other tests. Comply with the tests stated under Pessaries.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Weigh a quantity of the crushed pessaries 
containing about 40 mg of Miconazole Nitrate, mix with 20 ml 
of a mixture of 4 volumes of methanol and 1 volume of 0.5 M 
sulphuric acid and shake with two quantities, each of 50 ml, 
of carbon tetrachloride. Wash each organic layer in turn with 
the same 10-ml quantity of a mixture of 4 volumes of methanol 
and 1 volume of 0.5 Msulphuric acid. Combine the aqueous 
phase and the washings, make, alkaline with 2 M ammonia 
and extract with two quantities, each of 50 ml, of chloroform. 
To the combined extracts add 10.0 ml of a 0.3 per cent w/v 
solution of cetyl palmitate (internal standard) in chloroform 
and 5 g of anhydrous sodium sulphate, shake, filter, evaporate 
the filtrate to a low volume and add sufficient chloroform to 
produce 10.0 ml.

Reference solution (a). Weigh 40 mg of miconazole nitrate 
IPRS and mix with 10.0 ml of a 0.3 per cent w/v solution ofthe 
internal standard in chloroform and 0.2 ml of strong ammonia 
solution, add 1 g of anhydrous sodium sulphate, shake again 
and filter.

Reference solution (b). Prepare the solution in the same 
manner as reference solution (a) but omitting the addition of 
the internal standard solution.

Chromatographic system
- a glass column 1.5 mx 2 mm, packed with acid-washed, 

silanised diatomaceous support (80 to 100 mesh) coated 
with 3 per cent w/w of phenyl methyl silicone fluid 

. (50 per cent phenyl) (Such as 5 per cent OV-101),
- temperature:

column 270°,
inlet port and detector at 300°,

- flow rate: 3 0 ml per minute, using nitrogen as the carrier 
gas.

Inject 1 p.1 of the test solution, reference solution (a) and 
reference solution (b).

Calculate the content of C!8H14C14N2O, HNO3 in the pessaries.

Storage. Store protected from light and moisture.

Microcrystalline Cellulose
Microcrystalline Cellulose is purified, partially depolymerised 
cellulose prepared from alpha cellulose.

Microcrystalline Cellulose contains not less than 97.0 per cent 
and not more than 102.0 per cent of cellulose, calculated on 
the dried basis.

Category. Pharmaceutical aid (suspending agent; tablet and 
capsule adjuvant).

Description. A fine or granular, white or almost white powder.

Identification
A. To about 1 mg add 1 ml of phosphoric acid, heat on a 
water-bath for 30 minutes, add 4 ml of a 0.2 per cent w/v solution 
of catechol in phosphoric acid and heat for further 30 minutes; 
a red colour is produced.

B. To 50 mg add 2 ml of iodine solution, allow to stand for 
5 minutes and remove the excess reagent with the aid of a filter 
paper and add 1 or 2 drops of sulphuric acid (66 per cent 
v/v); a blue-purple colour is produced.

C. Mix 30 g with 270 ml of water, mix in a blender at 18,000 rpm 
for 5 minutes, transfer 100 ml of the mixture to a 100-ml graduated 
cylinder and allow to stand for 3 hours. A white, opaque, 
bubble-free dispersion is obtained that does not produce a 
supernatant liquid..

Tests
pH (2.4.24). 5.0 to 7:5, determined on the supernatant liquid 
obtained by shaking 2.0 g with 100 ml of carbon dioxide-free 
water for 5 minutes and centrifuging.

Starch and dextrins. Mix 0.1 g with 5 ml of water by vigorous 
shaking and add 2 to 3 drops of iodine solution; no blue or 
brownish-red colour is produced.
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Organic impurities. Place 10 mg on a watch-glass and add 
0.05 ml of a freshly prepared solution of 0.1 g ofphloroglucinol 
in 5 ml of hydrochloric acid; no red colour is produced.

Water-soluble substances. Shake 5.0 g with about 80 ml of 
water for 10 minutes, filter through a filter paper (Whatman 
No 42 or equivalent) into a tared beaker and evaporate the 
filtrate to dryness and dry the residue at 105° for 1 hour. The 
residue weighs not more than 10 mg (0.2 per cent).

Arsenic (2.3.10). Mix 5.0 g with 3 g of anhydrous sodium 
carbonate, add 10 ml of bromine solution and mix thoroughly. 
Evaporate to dryness on a water-bath, gently ignite and 
dissolve the cooled residue in a mixture of 15 ml of 
hydrochloric acid containing 0.15 ml of bromine solution 
and 45 ml of water. Add 2 ml of stannous chloride solution 
AsT. The resulting solution complies with the limit test for 
arsenic (2 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 6.0 per cent, determined 
on 0.5 g by drying in an oven at 105°.

Assay. Weigh 0.125 g and transfer to a 300-ml conical flask 
with the aid of about 25 ml of water. Add 50.0 ml of 0.083 M 
potassium dichromate, mix, carefully add 100 ml of sulphuric 
acid and heat to boiling. Remove from heat, allow to stand at 
room temperature for 15 minutes, cool and transfer to a 250-ml 
volumetric flask. Dilute with water almost to volume, cool to 
25°, dilute with wa/erto volume and mix. Titrate 50.0 ml ofthe 
resulting solution with 0.1 M ferrous ammonium sulphate 
using 2 to 3 drops of ferroin sulphate solution as indicator. 
Repeat the procedure without the substance under 
examination. The difference between the titrations represents 
the amount of ferrous ammonium sulphate required.

1 ml of 0.1 M ferrous ammonium sulphate is equivalent to 
0.000675 g of cellulose.

Storage. Store protected from light arid moisture.

Microcrystalline Cellulose and 
Carboxymethylcellulose Sodium
Microcrystalline Cellulose and Carboxymethylcellulose 
Sodium is a colloid-forming, attrited mixture of Microcrystalline 
Cellulose and Carboxymethylcellulose Sodium.

Microcrystalline Cellulose and Carboxymethylcellulose 
Sodium contains riot less than 75.0 per cent and not more than 
125.0 per cent of carboxymethylcellulose sodium, calculated 
on the dried basis. The viscosity of its aqueous dispersion of 

per cent by weight stated on the label is not less than 60.0 per 
cent and not more than 140.0 per cent of that stated on the 
label in centipoises.

Identification

Mix 6 g with 300 ml of water, mix in a blender at 18,000 rpm for 
5 minutes, transfer 100 ml ofthe mixture to a 100-ml graduated 
cylinder and allow to stand for 3 hours. A white, opaque, 
dispersion is produced which does not settle on standing.

A. Add few drops ofthe dispersion obtained to a 10 per cent 
w/v solution of aluminum chloride, each drop forms a white, 
opaque globule which does not disperse on standing.

B. Add 3 ml of iodine solution to the dispersion obtained; no 
blue or purplish blue color is produced

Tests

pH (2.4.24). 6.0to 8.0, determined in the dispersion prepared 
in the test for Viscosity.

Viscosity (2.4.28). Determine the amounts of Microcrystalline 
Cellulose and Carboxymethylcellulose Sodium needed to 
prepare 600 g of a suitable dispersion, calculated on the dried 
basis. Transfer a weighed amount of water to a 1000-ml blender 
bowl. Begin stirring with an 18,000 rpm blender at a reduced 
speed obtained by adjusting the voltage to 30 volts by means 
of a suitable transformer, and immediately add the weighed 
portion of Microcrystalline Cellulose and Carboxymethyl 
cellulose Sodium, taking care to avoid contacting the sides of 
the bowl with the powder. Continue stirring at this speed for 
15 seconds following the addition of the powder, then increase 
the transformer setting to 115 volts, and mix for 2 minutes, 
accurately timed, at 18,000 rpm. Stop the blender, and lower 
the appropriate spindle of a suitable rotational viscometer 
into the dispersion. Thirty seconds after cessation of mixing, 
start the viscosimeter, and determine the viscosity using the 
appropriate spindle to obtain a scale reading between 10 per 
cent and 90 per cent of full-scale at a speed of 20 rpm. Determine 
the scale reading after 30 seconds of rotation, and calculate 
the viscosity, in centipoises, by multiplying the scale reading 
by the constant for the spindle used at 20 rpm.

Heavy metals (2.3.13). 2.0 g complies with the limit test for 
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 5.0 per cent.

Loss on drying (2.4.19). Not more than 8.0 per cent, determined 
on 1.0 g by drying in an oven at 1050.

Assay. Weigh 2 g of Microcrystalline Cellulose and 
Carboxymethylcellulose Sodium and transfer to a 250-ml of a 
glass-stoppered conical flask, add 75 ml of glacial acetic acid, 
attach a condenser, and reflux for 2 hours, cool, transfer the 
mixture to a 250-ml beaker with the aid of small volumes of 
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glacial acetic acid. Titrate with 0.1 M perchloric acid in 
dioxane solution, determining the end-point potentiometrically 
(2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.0296 g of 
carboxymethylcellulose sodium.

Storage. Store protected from light and moisture.

Labelling. Label it to indicate the percentage content of 
carboxymethylcellulose sodium and the viscosity of the 
dispersion in water of the designated weight percentage 
composition.

Microcrystalline Wax
Petroleum Wax (microcrystalline); Amorphous Wax
Microcrystalline Wax is a mixture of straight-chain, 
branched-chain and cyclic hydrocarbons, obtained by 
solvent fractionation of the still bottom fraction of 
petroleum by suitable dewaxing or de-oiling means.

Category. Pharmaceutical aid (stiffening and coating agent; 
ointment base).

Description. A white or cream-coloured waxy solid.

Tests
Acidity or alkalinity. Introduce 35.0 g into a 250-ml separating 
funnel, add 100 ml of boiling water and shake vigorously for 
5 minutes. Draw off the separated water into a beaker, wash 
further with two quantities, each of 50 ml, of boiling water and 
add the washings to the liquid in the beaker. To the pooled 
washings add 0.05 ml of phenolphthalein solution and boil; 
the solution does not acquire a pink colour. Cool, add 0.1 ml of 
methyl orange solution', no red or pink colour is produced.

Solidifying point (2.4.10). 54° to 102°. Follow the method with 
the following modifications. Place in the inner test-tube 
sufficient ofthe melted substance to fill the tube to a depth of 
about 50 mm. Stir the substance gently and steadily, without 
scraping the side of the tube, while the tube and its contents 
are allowed to cool. The temperature at which the level of the 
mercury in the thermometer remains stationary for a short time 
is taken as the solidifying point.

Colour. Melt about 10.0 g on a water-bath and pour 5 ml ofthe 
liquid into a clear-glass (15 cm x 16 mm) bacteriological test­
tube; the warm, melted liquid is not more intensely coloured 
than a solution prepared by mixing 3.8 ml of FCS and 1.2 ml of 
CCS (2.4.1), in a similar tube, the comparison being made in 
reflected light against a white background, the tubes being 
held directly against the background at such an angle that 
there is no fluorescence.

Organic acids. To 20.0 g add 100 ml of a 50 per cent v/v 
solution of ethanol (95 per cent) neutralised to 
phenolphthalein solution and titrate rapidly with 0.1 Msodium 
hydroxide with vigorous agitation, to a sharp pink end-point. 
Not more than 0.4 ml of 0.1 Msodium hydroxide is required.

Fats, fixed oils and rosin. Digest 10.0 g with 10 ml of 
5 Msodium hydroxide at 100° for 30 minutes. Separate the 
water layer and acidify with sulphuric acid\ no oily or solid 
matter separates.

Ash (2.3.19). Not more than 0.1 per cent, determined on 2.0 g. 
It volatilises without emitting an acrid odour.

Storage. Store protected from light and moisture.

Midazolam

CI8HI3C1FN3 Mol. Wt. 325.8

Midazolam is 8-chloro-6-(2-fluorophenyl)-1 -methyl- 
4/7-imidazo[l ,5-a] [ 1,4]benzodiazepine.

Midazolam contains not less than 98.5 per cent and not more 
than 101.5 per cent calculated on the dried basis.

Category. Sedative;Anxiolytic.

Description. Awhite or yellowish, crystalline powder.

Identification

Test A may be omitted if tests B, C and Dare carried out. Tests 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with midazolam 
IPRS or with the reference spectrum of midazolam.

B. In the test for Impurity C, the principal spot in the 
chromatogram obtained with test solution (a) corresponds to 
that in the chromatogram obtained with reference solution 
(b).

C. Mix 90 mg with 0.3 g of anhydrous sodium carbonate and 
ignite in a crucible until an almost white residue is obtained. 
Allow to cool and dissolve the residue in 5 ml of dilute nitric
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acid, filter. Add 1.0 ml of the filtrate to a freshly prepared 
mixture of 0.1 ml of alizarin S solution and 0.1 ml of zirconyl 
nitrate solution. Mix, allow to stand for 5 minutes and compare 
the colour of the solution with that of a blank prepared in the 
same manner. The test solution is yellow and the blank solution 
is red.

D. To 1 ml of the filtrate obtained in identification test C add 
1 ml of water. The solution gives reaction (A) of chlorides 
(2.3.1).

Tests

Appearance of solution. A1.0 per cent w/v solution in 0.1M 
hydrochloric acid is clear (2.4.1) and not more intensely 
coloured than reference solution YS6 (2.4,1).

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 50 mg of the substance under 
examination in methanol and dilute to 50.0 ml with methanol.

Reference solution. A 0.0001 per cent w/v solution of 
midazolam IPRS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 44 volumes of a solution 

containing 0.77 per cent w/v of ammonium acetate and 
1.0 per cent v/v of tetrabutylammonium hydroxide 
solution (40 per cent w/v), adjusted to pH 5.3 with 
glacial acetic acid and 56 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.
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Name Relative Correction
retention time factor

Midazolam impurity I1 0.25 — ■

Midazolam impurity J2 (2 peaks) 0.3 —
Midazolam impurity D3 0.4 —

Midazolam impurity E4 0.5 2.0
Midazolam impurity F5 0.7 —■

Midazolam impurity A6 0.9 2.0
Midazolam (Retention time: 
about 17 minutes) 1.0 ■ ■' ■ " — ■’■■■’ ■

Midazolam impurity G7 ... 1.2 —
Midazolam impurity H8 1.9 1.7 ■
Midazolam impurity B9 2.2 ■ — ■ ■ ■■ ■

‘(3a7!S)-8-chloro-6-(2-fluorophenyl)-l-methyl-3a,4-dihydro-377- 
imidazo[l,5-a][I,4]benzodiazepine, • ■
28-chloro-6-(2-fluorophenyl)-1-m 
imidazofl ,5-4|[l ,4]benzbdiazepine,

iethyI-3a,4,5,6-tetrahydro-377-

38-ch!oro-6-(2-fluorophenyl)-l-methyl- 477-irnidazo[l,5-«][1,4] benzo­
diazepine 5-oxide, .
T(2j?S)-7-ch loro-5-(2-fluoropheny 1)2,3-dihydro - \H-1,4- 
benzodiazepine-2-yl]methanamine,
57-ch loro-5-(2-fluoropheny)-1,3-dihydro-277-l,4-benzodiazepin-2-one 
(l-des[(diethylamino)ethyl] flurazepam),
6(67?S)-8-chloro-6-(2-fluorophenyl)-l-methyI-5,6-dihydro-477-imidazo 
[1,5-a] [1,4]benzodiazepine,
7desfluoromidazolam,
s6-chIoro-4-(2-fluorophenyl)-2-methyIqu  inazo line, 
’(b-RSf-S-chloro-b-(2-fluorophenyl)-! -methyl-677-imidazo[l ,5-«][l ,4] 
benzodiazepine.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution. Run the 
chromatogram 3 times the retention time ofthe principal peak: 
The area of any peak due to midazolam impurity B is not more 
than twice the area ofthe principal peak in the chromatogram 
obtained with the reference solution (0.2 per cent), the area of 
any peak due to midazolam impurities A and G is not more than 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.1 per cent), the area of any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution (0.1 
per cent) and the sum of areas of all the secondary peaks is 
not more than 3 times the area of the principal peak in the 
chromatogram obtained with the reference solution (0.3 per 
cent). Ignore any peak with the area less than 0.5 times the 
area of the principal peak in the chromatogram obtained with 
the reference solution (0.05 per cent).

Impurity C. Determine by thin-layer chromatography (2.4.17), 
coating the plate with silica gel GF254.

Mobile phase. A mixture of 2 volumes of glacial acetic acid, 
15 volumes of water, 20 volumes of methanol and 80 volumes 
of ethyl acetate.

Test solution (a). Dissolve 0.2 g of the substance under 
examination in ethanol (95 per cent) and dilute to 5 ml with 
methanol.

Test solution (b). Dilute 1 ml of test solution (a) to 50 ml with 
ethanol (95 per cent).

Reference solution (a). Dissolve the contents of a vial of 
midazolam impurity C (8-chIoro-6-(2 fluorophenyl)-1 - 
methyl-4H-imidazo[l,5-a][l, 4] benzodiazepine-3-carboxy lie 
acid) IPRS in 2.0 ml of methanol.

Reference solution (b). A 0.08 per cent w/v solution of 
midazolam IPRS in ethanol (95per cent).

Reference solution (c). Dissolve 40 mg of the substance under 
examination in 1 ml of reference solution (a).
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Apply to the plate 5 p.1 of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. Any spot in the chromatogram 
obtained with test solution (a) due to midazolam impurity C is 
not more intense than the spot in the chromatogram obtained 
with reference solution (a) (0.1 per cent). The test is. not valid 
unless the chromatogram obtained with reference solution (c) 
shows 2 clearly separated spots.

Sulphated ash (2.3.18), Not more than 0.1 per cent in a platinum 
crucible.

Loss on drying (2.4.19). Not more than 0,5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Dissolve 0.12 g in 30 ml of anhydrous acetic acid and 
add 20 ml of acetic anhydride. Titrate with 0.1 Mperchloric 
acid to the 2nd point of inflexion, determining the end-point 
potentiometrically (2.4.25).

1 ml of 0.1 Mperchloric acid is equivalent to 0.01629 g of 
C18H13C1FN3.

Storage. Store protected from light.

Midazolam Injection
Midazolam Injection is a sterile solution of Midazolam in Water 
for Injections containing hydrochloric acid.

Midazolam Injection contains not less than 95.0 per cent and 
not more than 105.0 per cent of the stated amount of 
midazolam, Ci8H13C1FN3.

Usual strengths. 1 mg per ml; 5 mg per ml.

Identification

To a volume ofthe injection containing 20 mg of Midazolam 
add sufficient 5 M ammonia to make the solution just alkaline, 
extract with two 10- ml quantities of dichloromethane, dry the 
combined extracts over anhydrous sodium sulphate, filter and 
evaporate the filtrate to dryness. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained with midazolam IPRS or with the 
reference spectrum of midazolam.

Tests
pH (2.4.24). 2.9 to 3.7.

Related substances. Determine by liquid chromatography 
(2.4.14). . ,.;t .... . .

NOTE — Keep the solutions protected from light atleast for 
2 hours before testing. ,

Test solution-. Dilute a volume of the injection containing 
10 mg of Midazolam to 20.0 ml with the mobile phase. - .

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.001 per cent 
w/v each of A-des alkylfturazepam IPRS and midazolam IPRS 
in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 28 volumes of a solution 

containing equal volumes of 0.1 M orthophosphoric 
acid and 0.03 M triethylamine, adjusted to pH 3.5 with 
0.1 Msodium hydroxide and 72 volumes of methanol,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to midazolam and N- 
desalkylflurazepam is not less than 3.0.

Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 per cent).

Bacterial endotoxins (2.2.3). Not more than 8.33 Endotoxin 
Units per mg of midazolam.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

NOTE — Keep the solutions protectedfrom light atleast for 
2 hours before testing.

Test solution. Dilute a volume of the injection containing 
10 mg of Midazolam to 100 ml with the mobile phase.

Reference solution (a). A 0,01 per cent w/v solution of 
midazolam IPRS in the mobile phase.

Reference solution (b). A solution containing 0.001 per cent 
w/v each of N-desalkylflurazepam IPRS and midazolam IPRS 
in the mobile phase.

Use chromatographic system as described in the Related 
substances.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to midazolam and 
A-desalkylflurazepam is not less than 3.0;

Inject reference solution (a) and the test solution.

Calculate the content of C18H13C1FN3 in the injection.

Storage. Store protected from light.
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Midazolam Oral Solution
Midazolam Oral Solution is a solution of Midazolam in a 
suitable flavoured vehicle.

Midazolam Oral Solution contains not less than 95.0 per cent 
and not more than 105.0 per cent of the stated amount of 
midazolam, Ci8Hi3C1FN3.

Identification

A. To a volume of the oral solution containing 20 mg of 
Midazolam add sufficient 5 M ammonia to make the solution 
just alkaline, extract with two 10-ml quantities of 
dichloromethane, dry the combined extracts over anhydrous 
sodium sulphate, filter and evaporate the filtrate to dryness. 
On the residue, determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with midazolam IPRS or with the reference spectrum 
of midazolam.

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with reference solution (a).

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE — Protect the solutions from.lightfor at least 2 hours 
before testing.

Test solution. Dilute a volume of the oral solution containing 
10 mg of Midazolam to 20.0 ml with the mobile phase, filter.

Reference solution (a). Dilute 1.0 ml of the test solution to 
200.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.001 per cent 
w/v each oiN-desalkylflurazepam IPRS and midazolamIPRS 
in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica),
- column temperature: 40°,
- mobile phase: a mixture of 28 volumes of a solution 

prepared by mixing equal volumes of 0.1 M 
orthophosphoric acid ■ and 0.03 M triethylamine, 
adjusted to pH 3.5 with 0.1 M sodium hydroxide and 72 
volumes of methanol,;

- flow rate: 1 mlper minute,
- spectrophotometer set at 220 nm,.
- inj ection volume: 20 pl.

Inject reference solution (b).The test is not valid, unless the 
resolution between the peaks due to midazolam and 
A-desalkylilurazepam is not less than 3.0. -
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Inject reference solution (a) and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (0.5 percent).'

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

NOTE— Protect the solutions from light for at least 2 hours 
before testing.

Test solution. Dilute a volume of the oral solution containing 
10 mg of Midazolam to 100.0 ml with the mobile phase, filter.

Reference solution (a). A 0.01 per cent w/v solution of 
midazolam IPRS in the mobile phase.

Reference solution (b). A solution containing 0.001 per cent 
w/v each of N-desalkylflurazepam IPRS and midazolam IPRS 
in the mobile phase.

Use chromatographic system as described in the Related 
substances.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to midazolam and 
ALdesalkylflurazepam is not less than 3.0.

Inject reference solution (a) and the test solution.

Determine the weight per ml (2.4.29) and calculate the content 
ofCigH13ClFN3 in the oral solution.

Storage. Store protected from light.

Mifepristone

Q9H35NO2 ■ - Mol Wt. 429.6

Mifepristone is 17fJ-Hydroxy-l ip-(4-dimethylamino)phbnyL 
17-( 1 -propynyl)-4,9-estradien-3-one.

Mifepristone contains not less than 98.0 per cent and not 
more than 102.0 per cent of C29H35NO2, calculated on the dried 
basis. : •. - :
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Category. Abortifacient.

Description. A slightly yellow crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum, with that obtained with mifepristone 
IPRS or with the reference spectrum of mifepristone.

Tests

Light absorption. Not more than 1.25, determined in a 1.0 per 
cent w/v solution in methanol at 420 nm (2.4.7).

Specific optical rotation (2.4.22). +124° to +135°, determined 
in a 0.5 per cent w/v solution in dichloromethane at 20°.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. Equal volumes of water and methanol.

Test solution. Dissolve 25 mg of the substance under 
examination in 5 ml of methanol and dilute to 25.0 ml with the 
solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4 mm packed with 

octadecylsilane bonded to porous silica (3 pm),
- column temperature: 40°,
- sample temperature: 5°,
- mobile phase: A. dilute 0.75 ml offormic acid to 1000 rhl 

with water, adjusted to pH 5.0 with dilute ammonium 
hydroxide solution,

B. a mixture of equal volumes of methanol 
and acetonitrile,

■ a gradient programme using the condition given below, 
- flow rate: 0.8 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume: 10 pl

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 40 60
30 34 66
50 10 90
60 10 90
65 40 60
70 40 60

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent and the sum of the area of all the 
secondary peaks is not more than 1.0 per cent, calculated by 
area normalisation.

Heavy metals (2.3.13). 1.0 g complies with the limit for heavy 
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Weigh 0.3 g and dissolve in 50 ml of glacial acetic 
acid. Titrate with 0.1 Mperchloric acid determining the end­
point potentiometrically (2.4.25). Carry out blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04296 g of 
C29H35NO2.

Mifepristone Tablets
Mifepristone Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of 
mifepristone, C29H3SNO2.

Identification

A. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to that in the 
chromatogram obtained with the reference solution.

B. When examined in the range 200 nm to 400 nm (2.4.7), a 
0.001 per cent w/v solution in methanol shows absorption 
maxima at 260 nm and 303 nm.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 1.0 per cent w/v solution of sodium lauryl 
sulphate in water,
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter. Measure 
the absorbance of the filtered solution, suitably diluted with 
the dissolution medium, if necessary, at the maximum at about 
302 nm (2.4.7). Calculate the content of C29H35NO2 in the 
medium from the absorbance obtained from a solution of 
known concentration of mifepristone IPRS, prepared by 
dissolving in suitable quantity in methanol and diluted with 
the dissolution medium in such a manner to get similar 
concentration of the test solution.

Q. Not less than 70 per cent of the stated amount of C29H35NO2.

Related substances. Determine by liquid chromatography 
(2.4.14), as described in the assay with the following 
modifications.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than 1.0 per cent and the sum of 
areas of all the secondary peaks is riot more than 2.0 per cent, 
calculated by area normalization.
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Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of powdered tablets 
containing 50 mg of Mifepristone in 20 ml of the mobile phase 
with the aid of ultrasound for 15 minutes and dilute to 100.0 ml 
with the mobile phase, centrifuge. Dilute 5.0 ml of the solution 
to 50.0 ml with the mobile phase.

Reference solution. A 0.005 per cent w/v solution of 
mifepristone IPRS in the mobile phase.

Chromatographic system
- a stainless steel column .25 cm x 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 21 volumes of methanol, 

14 volumes of acetonitrile, 15 volumes of water and 
0.1 volume of triethylamine, adjusted to pH 4.5 with 
orthophosphoric acid,

- flow rate: 1.5 ml per minute,
. - spectrophotometer set at 302 nm, 
- injection volume: 20 pl.

Inject the reference solution. The test is not valid'unless'the 
column efficiency is not less than 4000. theoretical,plates, the 
tailing factor for the principal peak is not more than 2.0 and 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C29H35NO2 in the tablets.

Minoxidil

QH^NsO Mol. Wt. 209.3

Minoxidil is 2,4-diamino-6-piperidinopyrimidine 3-oxide.

Minoxidil contains nbt less than 98.5 per cent and not more 
than 101.0 per cent of C9H|5N5O, calculated on the dried basis.

Category. Antihypertensive.

Description. A white or almost white, crystalline powder.

Identification

Test Amoy be omitted if tests B, CandD are carried put, fests, 
B and C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with minoxidil IPRS 
or with the reference spectrum of minoxidil.

B. Dissolve about 20mg in 0.1 Mhydrochloric acid and dilute 
to 1.00 ml. with the same solvent (solution A). Dilute 2 .ml of 
solution Ato 100 ml with 0.1 M hydrochloric acid (solution 
B) and dilute 2 ml of solution Ato 100 ml with 0.1 M sodium 
hydroxide (solution C).

Measure the light absorption of solutions B and C in the 
range 220 nm to 360 nm (2.4.7). Solution B shows absorption 
maxima at about 230 nm and 281 nm; absorbance at about 
230 nm, 0.406 to 0.448 and at about 281 nm, 0.424 to 0.468. 
Solution C shows absorption maxima at about 230 nm, 262 nm 
and 288 nm; absorbance, at about 230 nm, 0.610 to 0:674, at about 
262 nm, 0.194 to 0.214 and at about 288 nm, 0.222 to 0.242.

C. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 100 volumes of methanol and 
1.5 volumes of strong ammonia solution.

Test solution. Dissolve 0.1 g of the substance under exami­
nation in 100 ml of methanol.

Reference solution. A 0.1 per cent w/v solution of minoxidil 
IPRS in methanol. ; '

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

D. Dissolve about 10 mg in 1 ml of methanol, add 0:1 ml of 
cupric sulphate solution',.^ green colour develops. The 
solution becomes greenish-yellow on addition of 0.1ml of 
2 M hydrochloric acid.

Tests

Related "substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in 100 ml of the mobile phase.

Reference solution (a). Dilute 1 ml of the test solution to 
100 ml with the mobile phase.

Reference solution (b). Dissolve 5 mg of deoxyminoxidil IPRS 
in the mobile phase and dilute to 20 ml with the mobile phase. 
To 2 ml of the solution add 2 ml of the test solution and dilute 
to 10 ml with the mobile phase. / <

Chromatographic system
- a stainless: steel column 10 cm x 3 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),;
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- mobile phase: dissolve 3.0 g of dioctyl sodium 
sulphosuccinate in a mixture of 10 ml of glacial acetic 
acid, 300 ml of water and 700 ml of methanol and adjusted 
to pH 3.0 with perchloric acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 10 pl.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to minoxidil and 
deoxyminoxidil is not less than 2.0.

Inject reference solution (a), (b) and the test solution. Continue 
the chromatography for twice the retention time ofthe principal 
peak. In the chromatogram obtained with the test solution, 
the sum of the areas of any secondary peaks is not more than 
1.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a). Ignore any peak with an 
area less than 0.1 times of that of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent).

Heavy metals(2.3.13): Dissolve 1.0 gin25 wHoimethanol, the 
solution complies with the limit test for heavy metals, Method 
C (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 percent, determined 
on 1.0 g by drying in an oven at 105°.

Assay. Weigh 0.15 g, dissolve in 50 ml of anhydrous glacial 
acetic acid. Titrate with 0.1 M perchloric acid, determining 
the end-point potentiometrically (2.4.25). Carry out a blank 
titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.02093 g of 
C9H15N5O.

Storage. Store protected from light and moisture.

Minoxidil Tablets
Minoxidil Tablets contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of minoxidil, 
G>H15N5O.

Usual strengths. 2.5 mg; 5 mg; 10 mg.

Identification

A.Transfer a portion of the finely powdered tablets containing 
about 10 mg of Minoxidil to a separator, add 25 ml of water, 
and extract with three quantities, each of 15 ml, of chloroform. 
Combine the chloroform extracts and evaporate with the aid 
of stream of nitrogen. Wash the inside of the container with 
about 5 ml of ethanol (95 per cent), add 0,3 g of potassium 

bromide IR and evaporate under vacuum at 50° until dry. The 
residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with minoxidil IPRS 
or with the reference spectrum of minoxidil.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 100 volumes of methanol and 
1.5 volumes of strong ammonia solution.

Test solution. Shake a quantity of the powdered tablets 
containing 10 mg of Minoxidil with 10 ml of methanol, 
centrifuge and use the supernatant liquid.

Reference solution. A 0.1 per cent w/v solution of minoxidil 
IPRS in methanol.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air and examine under ultraviolet light at 
254 nm. The principal.spot in the chromatogram obtained with 
the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml ofphosphate bufferpH 7.2, 
Speed and time. 75 rpm and 15 minutes.

Withdraw a suitable volume ofthe medium and filter promptly 
through a membrane filter disc with an average pore diameter 
not greater than 1.0 pm. Reject the first few ml of the filtrate 
and dilute a suitable volume of the filtrate with the same 
solvent. Measure the absorbance of the resulting solution at 
the maximum at about 231 nm (2.4.7), for tablets containing up 
to 10 mg Minoxidil; for tablets containing more than 10 mg of 
Minoxidil the wavelength used is about 287 nm. Similarly 
measure the absorbance of a solution of known concentration 
of minoxidil IPRS. Calculate the content of C9H|5N5O.

Q. Not less than 75 per cent of the stated amount of C9H15N5O.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
ofthe powder containing about 5 mg of Minoxidil with 20 ml 
of a solution of medroxyprogesterone acetate (internal 
standard) in the mobile phase having a concentration of about 
0.2 mg per ml (solution A) for 5 minutes and centrifuge.

Reference solution. Dissolve a weighed quantity of minoxidil 
IPRS in solution A to obtain a solution having a known 
concentration of about 0.25 mg per ml.
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Chromatographic system
- a stainless steel column 25 cm x- 4 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a solution prepared by adding 3.0 g of 

docusate sodium per litre to a mixture of700 volumes of 
methanol, 300 volumes of water and 10 volumes of 
glacial acetic acid, adjusting to pH 3.0 with perchloric 
acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Chromatograph not less than 4 replicate injections of reference 
solution and record the peak response as mentioned below. 
The relative standard deviation is not more than 2.0 per cent 
and the resolution between the internal standard and minoxidil 
is not less than 2.0.

Inject the reference solution and the test solution. The relative 
retention times are about 0.8 for the internal standard and 1.0 
forminoxidil. /

Calculated the content of minoxidil, C9H15N5O in the tablets.

Storage. Store protected from light.

Mirtazapine

CI7H1?N3' ' ' Mol. Wt. 265.4

Category. Antidepressant.

Mirtazapine is (14b7?S')-2-methyk 1,2,3,4,10,14b-hexahydro- 
pyrazino[2,1 -a]pyrido[2,3-c] [2]benzazepine.

Mirtazapine contains not less than 99.0 per cent and not more 
than 101.0 per cent of C^H^N^ calculated on the anhydrous 
basis.

Description. A white or almost white powder, slightly 
hygroscopic to hygroscopic in nature. It shows polymorphism 
(2.5.11). ' ' ; ■ ■ A;

Identification

Determine by infrared absorption.spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mirtazapine 
IPRS or with the reference spectrum of mirtazapine.

Tests
Optical rotation (2.4.22). -0.10° to+ 0.10°, determined in a 1.0 
per cent w/v solution in ethanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water.

Test solution. Dissolve 30 mg of the substance under 
examination in the solvent mixture and dilute to 20.0 ml with 
the solvent mixture.

Reference solution. Dilute 1.0 ml of the test solution to 100.0 
ml with the solvent mixture. Further dilute 1.0 ml ofthe solution 
to 10.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed'with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 40°,
- mobile phase: a mixture of 7.5 volumes of 

tetrahydrofiiran, 12.5 volumes of methanol, 15 volumes 
of acetonitrile and 65 volumes of buffer solution 
prepared by dissolving 18.0 g of tetramethylammonium 
hydroxide in 950 ml of water, adjusted to pH 7.4 with 
orthophosphoric acid, then dilute to 1000 ml with water,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 10 pl.

1 (14b7?S)-2-methyl-1,2,3,4,10,14b-hexahydropyrazino[2,1 -ajpyrido 
[2,3-c] [2]benzazepine 2-oxidc, .

Name Relative 
retention time.

Correction 
factor

Mirtazapine impurity A1 0.2 1.3
Mirtazapine impurity B2 0.3 1.3
Mirtazapine impurity C3 0.35 —

Mirtazapine impurity D4 . .0.4
Mirtazapine (retention time: 
about 25 minutes) 1.0 —

Mirtazapine impurity Es 1.3 —
Mirtazapine impurity F6 1.35 0.2

2[2-[(2JfS)-4-methyl-2-phenylpiperazin-l-yl]pyridin-3-yl]methapol, 
3 (14 b7?S)-2-methyl-3,4,10,14b-tetrahydropyrazino [2,1 -a]pyrido[2,3- 
<?][2]benzazepin-l (22/)'°ne,
4(14bAS)-l,2,3,4,10,14b-hexahydropyrazino[2,l-«]pyrido[2,3- 
c][2]benzazepine,
5 (2i?S')-4-methyl-l-(3-methylpyridin-2-yl)-2-phenylpiperazine,
6( 14bR$)-2-methyl-1,3,4,14b-tetrahydropyrazino[2,1 -a]pyridq[2,3- 
c][2]benzazepin-10(2H)-one. i ; . .. ,

Inject the reference solution/The test is not valid unless the 
tailing factor for the principal peak is not more than 2.0 and the 
column efficiency is not less than 2000 theoretical plates.
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Inject the reference solution and the test.solution; Run.the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than die area of the principal 
peak in the chromatogram obtained with the reference solution 
(0.1 per cent) and the sum of areas of all the secondary peaks 
is not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (0.2 per 
cent). Ignore any peak with an area less than 0.5 times the area 
of the principal peak in the chromatogram obtained with the 
reference solution (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per.cent.

Water (2.3.43). Not more than 3.5 per cent, determined on 1.0 g.

Assay. Dissolve 0.1 g in 35 ml at glacial acetic acid. Titrate 
with 0.1 M perchloric acid, determining the end-point 
potentiometrically (2.4.25).

1 ml of 0.1 M perchloric acid is equivalent to 0.01327 g of 
C17H19N3.

Storage. Store protected from moisture.

Mirtazapine Tablets
Mirtazapine Tablets contains not less than 95.0 per cent and 
not more than 105.0 per cent of Ci7Hi9N3.

Usual strengths. 15 mg; 30 mg; 45 mg.

Identification
Mix a quantity ofthe powdered tablets containing 50 mg of 
Mirtazapine with 12.5 ml of water, add . 12.5 ml of n-hexane, 
allow to separate, retain and filter the hexane layer and 
evaporate the filtrate to dryness. On the residue, determine by 
infrared absorption spectrophotometry (2.4.6). Compare the 
spectrum with that obtained with mirtazapine IPRS or with 
the reference spectrum of mirtazapine.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter.
Determine by liquid chromatography (2.4.14).
Test solution. Use the filtrate, dilute if necessary, with the 
dissolution medium. . .
Reference solution. fy\sso\NQ a quantity of mirtazapine IPRS 
in the dissolution medium to obtain a solution of known 
concentration similar to the expected concentration of the 
test solution. -

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with base 

deactivated octadecylsilane bonded to porous silica 
(5 pm) (Such as Hypersil BDS C18),

- column temperature: 40°,
- mobile phase: a mixture of 80 volumes of a solution 

containing 2 volumes of triethylamine and 1000 volumes 
of a 0.68 per cent w/v solution ofpotassium dihydrogen 
orthophosphate, adjusted to pH 3.0 with dilute 
orthophosphoric acid and 20 volumes of acetonitrile, 

- flow rate: 1.5 ml per minute, 
- spectrophotometer set at 292 nm, 
- injection volume: 50 pl.

Inject the reference solution and the test solution.
Calculate the content of C17H19N3 in the medium. .
Q. Not less than 75 per cent of the stated amount of CnH19N3: 
Related substances. Determine by liquid chromatography 
(2.4.14).
Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
bfwafer.
Test solution. Disperse a quantity of the powdered tablets 
containing 30 mg of Mirtazapine with 10 ml ofthe solvent 
mixture with the aid of ultrasound, dilute to 20.0 ml with the 
solvent mixture and filter.
Reference solution (a). Dilute 1.0 ml of the test solution to 
100.0 ml with the solvent mixture.
Reference solution (b). Dilute 1,0 ml of reference solution (a) 
to . 10.0 ml with the solvent mixture..
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
endcapped octadecylsilane bonded to porous silica 
(5 pm),

- mobile phase: a mixture of 75 volumes of 
tetrahydrofuran, 125 volumes of methanol, 150 volumes 
of acetonitrile and 650 volumes of a solution of 1.8 per 
cent w/v of tetramethylammonium hydroxide, adjusted 
to pH 7.4 with orthophosphoric acid,

- flow rate: 1.5 ml. per minute, 
- spectrophotometer set at 240 nm, 
- injection volume: 10 pl.

Name Relative 
retention time

Correction 
factor

Mirtazapine impurity A' 0.2 1.3
Mirtazapine impurity B2 0.3 1.3
Mirtazapine impurity C3 0.35 *”
Mirtazapine impurity D4 0.4 —

Mirtazapine (retention time:
about 16 minutes) 1.0 —

Mirtazapine impurity E5 1.3 —
Mirtazapine impurity F6 1.35 0.2
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'(14bJfS)-2-methyi-1,2,3,4,1 0,14b-hexahydropyrazino[2,1 - 
a]pyrido[2,3~c] [2]benzazepine 2-oxide, 
:[2-[(2Jff5)-4-methyl-2'phenylpiperazin-r-yl]pyridin-3-yljniethanol, 
3( 14b7?S)-2-methyl-3,4,l 0,14b-tetrahydropyrazino[2, l-a]pyrido[2,3- 
<?] [2]benzazepin-l(2J7)-one,
4(14bJ?S)-l ,2,3,4,1 0,14b-hexahydropyrazino[2,l -a]pyrido[2,3- 
c][2]benzazepine,
5 (27!5')-4-methyl-l-(3-methylpyridin-2-yl)-2-phenylpiperazine, 
6(14b7?S)“2-methyl- l,3,4,l4b-tetrahydropyrazino[2,l-a]pyrido[2,3-c] 
[2]benzazepin-10(2£Z)-one.

Inject reference solution (b). The test is not valid unless the 
signal-to-noise ratio of the principal peak is not less than 10. 

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution the area 
of any secondary peak is not more than 0.3 times the area of 
the principal peak in the chromatogram obtained with reference 
solution (a) (0.3 per cent) and the sum of the areas of all the 
secondary peaks is not more than twice the area of the principal 
peak in the chromatogram obtained with reference solution 
(a) (2.0 per cent). Ignore any peak with an area less than the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.1 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of acetonitrile and 50 volumes 
of water. ,

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 90 mg of Mirtazapine with 50 ml ofthe 
solvent mixture and dilute to 100.0 ml with the solvent mixture. 
Dilute 1.0 ml of the solution to 10.0 ml with the solvent mixture.

Reference solution. A 0.009 per cent w/v solution of 
mirtazapine IPRS in the solvent mixture.

Use chromatographic system as described in. the Related 
substances using a detection wavelength of 290 nm.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C17Hi9N3 in the tablets.

Misoprostol

IP 2022

Misoprostol is (/?A')-methyl (13/T)-11,16-dihydroxy- 
16-methyI-9-oxoprost-13-enoate.

Misoprostol contains not less than 96.5 percent and not more 
than 102.0 percent of C22H38OS, calculated bn the anhydrous 
basis. ' . '

Category. Abortifacient; gastric cytoprotector.

Description. A clear, colourless or yellowish, oily liquid.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with .misoprostol 
IPRS or with the reference spectrum of misoprostol.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve 10 mg of the substance under 
examination in 5.0 ml of acetonitrile.

Reference solution (a). Dilute 1.0 ml of the1 test solution to 
100.0 ml with aceton itrile.

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
to 10.0 ml with acetonitrile.

Reference solution (c). A 0.0025 per cent w/v solution of 
misoprostol impurity A IPRS in reference solution (a). ■

Reference solution (d). A 0.2-per-cent w/v solution of 
misoprostol IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous silica 
(5 pm),

- column temperature: 40°,
— mobile phase: a mixture of 45 volumes of acetonitrile^ 

55 volumes of water and 0.05 volume of 2.45 per cent 
w/v solution of orthophosphoric acid,

- flowrate:0.75mlperminute,
- spectrophotometer set at 200 nm,

-■ injection volume: 10 pl.

Inject reference solution (c). The test is not valid unless the 
resolution between the peaks due to misoprostol impurity A 
and misoprostol is not less than 1.9. The relative retention 
time with reference to misoprostol for 8-epimisoprostol 
(misoprostol impurity A) is about 0.9, for 11-epi misoprostol 
(misoprostol impurity E) is about 0.9, for 12-epimisoprostbl 
(misoprostol impurity B) (Is* peak) is about 0.9 and for 
misoprostol impurity B (2nd peak) is about 0.95.

Inject reference solution (a), (b) and the test solution. Run the 
chromatogram 3 times the retention time.of the principal peak. 
The sum of areas ofthe peaks due to misoprostol impurity A, 
B and E is not more than 1.3 times the area of the principal 
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peak in the chromatogram obtained with reference solution 
(a) (1.3 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.1 per cent) and the sum 
of areas of all the secondary peaks is not more than 1.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (1.5 per cent). Ignore any peak with 
an area less than 0.5 times the area of the principal peak in 
the chromatogram obtained with reference solution (b) 
(0.05 percent).

Diastereoisomers. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve about 20 mg of the substance under 
examination in 1.0 ml ofthe mobile phase.

Reference solution. Dilute 0.1 ml ofthe test solution to 10.0 ml 
with the mobile phase.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
silica (5 pm),

- column temperature: 40°,
- mobile phase: a mixture of 5 volumes of 2-propanol, 

95 volumes of heptane and 0.01 volume of glacial 
acetic acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
resolution between the 1st peak and the 2nd peak of misoprostol 
is not less than 2.3. The retention time of Misoprostol 1sl peak 
is about 19 minutes and misoprostol 2nd peak about 21 minutes.

Inject the reference solution and the test solution. Run the 
chromatogram 1.5 times the retention time of the 1sl peak of 
misoprostol. In the chromatogram obtained with the test 
solution, the area of the 1st peak of misoprostol is 50 per cent 
to 55 per cent of the sum of the areas of the 2 peaks due to 
misoprostol.

Water (2.3.43). Not more than 1.0 per cent, determined on 1 g.

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances.

Inject reference solution (d) and the test solution.

Calculate the content of C22H3gO5.

Storage. Store protected from moisture, at a temperature of 
about-20°.

Misoprostol Tablets
Misoprostol Tablets contain not less than 90.0 per cent and 
not more than 110.0 per cent ofthe stated amount of 
misoprostol, C22H38O5.

Usual strengths. 25 pg; 100 pg; 200 pg; 600 pg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to that in the chromatogram 
obtained with the reference solution.

Tests

Disintegration (2.5.1). Not more than 15 minutes.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14) as described in 
the Assay using following modifications.

Test solution. Disperse 1 tablet in the mobile phase and dilute 
to 25.0 ml with the mobile phase, filter.

Reference solution. Dissolve a weighed quantity of 
misoprostol IPRS in the mobile phase and dilute with the 
mobile phase to obtain a solution having a known 
concentration similar to the expected concentration of the 
test solution.

- injection volume: 50 pl.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of the powder containing 0.4 mg of Misoprostol in the mobile 
phase with the aid of ultrasound for 15 minutes, cool and 
dilute to 10.0 ml with the mobile phase, filter.

Reference solution. A 0.004 per cent w/v solution of 
misoprostol IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 30 volumes of buffer solution 

prepared by dissolving 1.36 g ofpotassium dihydrogen 
orthophosphate in 1000 ml of wafer, adjusting to pH 3.0 
with orthophosphoric acid and 70 volumes of 

. acetonitrile,
- flow rate: 1 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C22H38O5 in the tablets.
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Mitiglinide Calcium Dihydrate

C38H48CaN2O6^H2O Mol Wt. 704.9

Mitiglinide Calcium Dihydrate is calcium (5)-2-benzyl-4- 
((3 a7?,7aS)-hexahydro-1 H-isoindol-2 (3/7)-yl)-4-oxobutanoate 
dehydrate.

Mitiglinide Calcium Dihydrate contains not less than 98.0 per 
cent and not more than 102.0 per cent of C38H4SCaN2O6, 
calculated on the anhydrous basis.

Category. Antidiabetic.

Description. A white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mitiglinide 
calcium dihydrate IPRS or with the reference spectrum of 
mitiglinide calcium dihydrate. '

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the principal 
peak in the chromatogram obtained with the reference solution.

Tests ■ ' ■

R- isomer. Not more than 0.5 per cent.

Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under 
examination in the mobile phase and dilute to 25.0 ml with 
mobile phase.

Reference-solution. A 0 -1 per cent w/v solution of mitiglinide 
calcium dihydrate ( racemic mixture) IPRS in the mobile 
phase. ■ ,

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm,- such as 

Sumichiral OA-3100R (5 pm),
- mobile phase: a mixture of 85 volumes of 0.4 per cent 

v/v solution of trifluoro acetic acid in hexane and 
15 . volumes.of isoprppyl alcohoi, .

. - flow rate: 1 ml per minute, .
- spectrophotometer set at 210 nm, ... . . . , 
- injection volume: 20 p.1.

Inject the reference solution. The test’is not valid unless the 
resolution between the isomer and mitiglinide calcium

dihydrate is not less than.1.5, column efficiency is not less 
than 2000 theoretical plates and the tailing factor is not more 
than2.0............................

Inject the reference solution and the test solution. ;

Calculate the content of R-isomer by area normalisation.

Related substances. Determine by liquid chromatography 
(2.4.14). ......

Solvent mixture: 50 volumes of water and 50 volumes of 
methanol. ■

Test solution. Dissolve 40 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
the solvent mixture.

Reference solution. A 0.0004 per cent w/v solution of 
mitiglinide calcium dihydrate IPRS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mtn, packed'with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 35°,
- mobile phase:, a mixture of 55 volumes of 0.02 M 

potassium dihydrogen phosphate in water, adjusted 
to pH 4.0 with orthophosphoric acid, and 45 volumes 
of acetonitrile,

— flow rate: 1 ml per minute, ’
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is. not less than 2000 theoretical plates and 
the tailing.factor is.not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with test solution the area of any 
secondary peak is not more than 0.5 times the area of principal 
peak in the chromatogram obtained with reference solution 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than the area of principal peak in the chromatogram 
obtained with the reference solution (1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20 ppm).

Water (2.3.43). Not more than 7.0 per cent, determined on 
0.2g. ■ ; ■■■■■■■■- * ry; ...

Assay. Determine by liquid chromatography (2.4.14). '

Solvent mixture: 50 volumes of water and 50 volumes of 
methanol.

Test solution. Dissolve 20 mg of the substance under 
examination in the solvent mixture and dilute to 100.0 ml with 
solvent mixture. Dilute 10.0 ml ofthe solution to 25.0 ml with 
the solvent mixture.

Reference solution. A 0.008 per cent w/v solution of mitiglinide 
calcium dihydrate IPRS in the solvent mixture.
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- column temperature: 35°,
- mobile phase: a mixture of 40 volumes of 0.02 M 

potassium dihydrogen phosphate in water, adjusted 
to pH 4.0 with orthophosphoric acid, and 60 volumes 
of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates and 
the tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C38H48CaN2O6.

Mitomycin

cI5h18n4os Mol. Wt. 334.3

Mitomycin is (l.S\25,86\8a/?)-[6-Amino-<Sa-methoxy-5-methyl- 
4,7-dioxo-l,la,2,4,7,8,8a,8b-octahydroazireno[2',3':3,4] 
pyrrole [ 1,2-a] -8-indolyl] methylcarbamate.

Mitomycin has a potency of not less than 970 pg per. mg 
calculated on the anhydrous basis.

Category. Anticancer.

Identification
A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mitomycin IPRS 
or with the reference spectrum of mitomycin.

B. When examined in the range 200 nm to 400 nm (2.4.7), a 
0.0005 per cent w/v solution in methanol shows an absorption 
maximum at 357 nm as that of solution of mitomycin IPRS 
prepared in the same manner.

Tests
pH (2.4.24). 6.0 to 7.5, determined in a 0.5 per cent w/v solution.

Water (2.3.43). Not more than 2.5 per cent, determined by 
Method I.

Mitomycin intendedfor use in the manufacture of parenteral 
preparations complies with the following additional 
requirements.

Bacterial endotoxins (2.2.3). Not more than 10.0 Endotoxin 
Units per mg of Mitomycin.

Sterility (2.2.11). Complies with the test for sterility.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse 25 mg of the substance under 
examination in N,N-dimethylacetamide and dilute to 50.0 ml 
with N,N-dimethylacetamide.

Reference solution (a). A 0.05 per cent w/v solution of 
mitomycin IPRS in N,N-dimethylacetamide.

Reference solution (b). A solution containing 0.05 per cent 
w/v of mitomycin IPRS and 0.75 per cent w/v of 3-ethoxy- 
4-hydroxybenzaldehyde in N,N-dimethylacetamide.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

phenyl groups bonded to porous silica (5 pm),
— mobile phase: dissolve 1.54 g of ammonium acetate in 

250 ml of methanol, add 5.0 ml of 0.83 M acetic acid 
and dilute to 1000 ml of water,.

- flow rate: 2 ml per minute,
- spectrophotometer set at 365 nm,
- injection volume: 10 pl.

The relative retention time with reference to mitomycin for 
3-ethoxy-4-hydroxybenzaldehyde is 1.4.

Inject reference solution (b)..The test is not valid unless the 
resolution between the peaks due to mitomycin and 3-ethoxy- 
4-hydroxybenzaldehyde is not less than 1.8, the tailing factor 
for the principal peak is not more than 1.3 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C^H^N/X

Storage. Store protected from light and moisture.

Mitomycin Inj ection
Mitomycin Injection contains not less than 90.0 per cent and 
not more than 120.0 per cent of the stated amount of 
mitomycin, (AdIisN4Os.

Usual strength. 5 mgper 10 ml vial.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).
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Identification

Determine by thin-layer chromatography (2.4.17). coating the 
plate with silica gel G.

Mobile phase. A mixture of 4 volumes of butyl alcohol, 
2 volumes of glacial acetic acid and 1 volume of water.

Test solution. Dissolve a quantiy of powder of injection 
containing 10 mg of Mitomycin in water and dilute with to 
10.0 ml with water.

Reference solution. A 0.1 per cent w/v solution of mitomycin 
IPRS in water.

Apply to the plate 2 pl of each solution. After development, 
dry the plate in air, spray with a 1 per cent w/v solution of 
ninhydrin in ethanol (95 percent), heat at 110° for 15 minutes. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to that in the chromatogram obtained 
with the reference solution.

Tests

pH (2.4.24). 6.0 to 8.0, where it contain mannitol and 5.5 to 8.5 
where it contains hydroxypropyl betadex.

Water (2.3.43). Not more than 5.0 per cent, using Method 1.

Bacterial endotoxins (2.2.3). Not more than 10.0 Endotoxin 
Units per mg of Mitomycin.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Powder for Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Add an accurately measured volume' of N,N- 
dimethylacetamide to 1 container of mitomycin for injection 
to obtain a solution containing 0.05 per cent w/v of Mitomycin.

Reference solution (a). A 0,05 per cent w/v solution of 
mitomycin IPRS wlN,N-dimethylacetamide.

Reference solution (b). A solution containing 0.05 per cent 
w/v of mitomycin IPRS and 0.75 per cent w/v of 3-ethoxy- 
4-hydroxybenzaldehyde in N,N-dimethylacetamide.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with 

phenyl groups bonded to porous silica (5 pm),
- mobile phase: dissolve 1.54 g of ammonium acetate in 

250 ml of methanol, add 5.0 ml of 0.83 Macetic acid 
anddiluteto 1000ml of water, :■

- flow rate: 2 mlper minute,
- spectrophotometer set at 365 nm,
- injection volume: 10 pl. ; ; :

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to. mitomycin 
and 3-ethoxy-4-hydroxybenzaldehyde is not less than 1.8, the 

tailing factor for the principal peak is not more than 1,3 and 
the relative standard deviation for replicate injections is not 
more than 2.0 per cent.

Calculate the content of Ci5HiSN4O5 in the injection.

Storage. Store protected from light.

Modafinil

C15H15NO2S

Modafinil is acetamide, 2-[(diphenylmethyl)sulphenyl];
2-[(Diphenylmethyl)sulfinyl]-acetamide.

Modafinil contains not less than 98.0 per cent and not more 
than 101.5 per cent of Ci5H15NO2 S, calculated on the anhydrous 
basis.

Category. Psychoanaleptic,

Description. A white to off-white, crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with modafinilIPRS 
or with the reference spectrum of modafinil.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications.

'salicylic acid is used for.calculating.resolution and is not. a potential 
impurity,

Name Relative 
retention time

Correction 
factor

Modafinil 1.0 — .

Salicylic acid‘ 1.1
Modafinil acid2 ■ ■ ■ 1.4 ■■
Modafinil sulphone3 ' ' ' 1.7 1.1
Modafinilester4 ’ 3.0 ' : '

22-[(diphenylmethyI)suIphenyI] acetic acid,
32-[(diphenylmethyl)sulphonyl] acetam ide,

"2-[(diphenylmethyl)sulphenyl]acetic acid methyl ester. :
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Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to modafinil and salicylic 
acid is not less than 1.3 and the tailing factor for modafinil 
peak is not more than 1.5.

Inject the test solution. The area of any peak due to modafinil 
acid, modafinil sulphone and modafinil ester is not more than 
0.5 per cent each, the area of any other secondary peak is not 
more than 0.05 per cent and the sum of areasof all secondary 
peaks is not more than 1.0 per cent, calculated by area 
normalisation.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, method B (20 ppm).

Water (2.3.43). Not more than 0.2 per cent.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 35 volumes of acetonitrile and 65 volumes 
of water.

Test solution. Dissolve 50 mg of the substance under 
examination in 50.0 ml with the solvent mixture. Dilute 5,0 ml of 
the solution to 50.0 ml with the same solvent. ■ ...

Reference solution (a). A solution containing 0.0005 per cent 
w/v of modafinil IPRS and 0.001 per cent w/v of salicylic acid 
in the solvent mixture.

Reference solution (b). A 0.01 per cent w/v solution of 
modafinil IPRS in the solvent mixture.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 40°,
- mobile phase: a mixture of 35 volumes of acetonitrile 

and 65 volumes ofbuffer solution prepared by dissolving 
6.8 g of potassium dihydrogen phosphate in 900 ml of 
water, adjusted to pH2.3 with orthophosphoric acid 
and diluting to 1000 ml with vra/er,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injectionvolume:20pl.

The relative retention time of salicylic acid with reference to 
modafinil is about 1.1. ■■■■;'

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to modafinil and salicylic 
acid is not less than 1.3, the tailing factor is not more than 1.5 
and the relative standard deviation of replicate injections is 
not more than 2.0 per cent, for modafinil peak.

Inject reference solution (b) and the test solution.

Calculate the content of Ci5Hi5NO2S.
Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

MODAFINIL TABLETS

Modafinil Tablets
Modafinil Tablets contain not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of modafinil, 
C]5H15NO2S.

Usual strengths. 100 mg; 200 mg.

Identification

Extract a quantity of powdered tablets containing 0.1 g of 
modafinil with 50 ml each of dichloromethane and water. Shake 
and allow the layers to separate. Filter a portion ofthe lower 
(dichloromethane) layer, and evaporate to dryness, using a 
stream of nitrogen if necessary.

On the residue determine by infrared absorption 
spectrophotometry (2.4.6). Compare the spectrum with that 
obtained with modafinil IPRS treated in the same, manner or 
with the reference spectrum of modafinil.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid, 
Speed and time. 50 rpm for 30 minutes.

Withdraw a suitable volume of the medium and filter. Reject 
the first few ml bf the filtrate and dilute a suitable volume of 
the filtrate with dissolution medium. Measure the absorbance 
of the resulting solution at the maximum at about 222 nm (2.4.7). 
Calculate the content of modafinil, Ci5Hi5NO2S in the medium 
from the absorbance obtained from a solution of known 
concentration of modafinil IPRS in the dissolution medium.

Q. Not less than 75 per cent of the stated' amount of 
c15H:5no2s. ■
Related substances. Determine by liquid chromatography 
(2.4.14), as described under Assay with the following 
modifications.

Name Relative Correction
retention time factor

Modafinil 1.0 —
Salicylic acid A1 1.1 --

‘salicylic acid is used: for calculating resolution and; is not a potential 
impurity.

22-[(diphenylmethyl)sulphenyI]acetic acid,

32-[(diphenylriiethyljsuIphonyl] acetamide.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to modafinil and salicylic

Modafinil acid B2 1.4 1.0
Modafinil sulphone C3 1.7 1.1 
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acid is not less than 1.3. The tailing factor is not more than 1.5 
and the relative standard deviation of replicate injections is 
not more than 2.0 per cent for modafinil peak.

Inject the test solution. The area of any peak due to modafinil 
acid and modafinil sulphone is not more than 0.5 per cent 
each, the area of any other secondary peak is not more than 
0.2 per cent and the sum of areas of all the secondary peaks is 
not more than 1.5 per cent, calculated by area normalisation.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture A. 35 volumes of acetonitrile and 65. volumes 
of water.

Solvent mixture B. 35 volumes of acetonitrile, 65 volumes of 
water and 1 volume of acetic- acid.

Test solution. Weigh and powder *20 tablets. Disperse a 
quantity of the powder containing 100 mg of Modafinil to a 
250-ml volumetric flask, add 200 ml of solvent mixture B and 
disperse with the aid of ultrasound for about 5 minute's with 
intermittent shaking. Dilute with solvent mixture B to volume, 
mix and filter.

Reference solution (a). A solution containing 0.0005 per cent 
w/v of modafinil IPRS and 0.0.01 per cent w/v of salicylic acid 
IPRS in solvent mixture A.

Reference solution (b). A 0.04. per cent, w/v solution.of 
modafinil IPRS in solvent mixture B.

Chromatographic system ■ .
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), 
column temperature: 40c,

- mobile phase:, a mixture of 3^ volumes of acetonitrile 
and 65 volumes of a buffer solution prepared by 
dissolving 6.8 g oipotassium dihydrogen phosphate in 
900 ml of water, adjusted to pH2.3 vtiUdorthophosphoric 
acid and diluting to 1000 ml with water,

- flow rate: 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume: 5 pl.

The relative retention time with respect to modafinil for salicylic 
acid is about 1.1.

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to.modafinil and salicylic 
acid is not less than 1.3 in the. chromatogram.obtained with 
reference solution (a), the. tailing factor.is not more than 1.5 
and the relative standard deviation of replicate injections is 
not more than 2.0- per cent for,the modafinil peak in the 
chromatogram obtained with reference solution (b). ,

Inject reference solution (b) and the test solution.

Calculate the content of C15H]5NO2S. in the tablets. - ;

IP 2022

Storage. Store protected from moisture, at a temperature not 
exceeding 30°.

C27H34N2O7,HC1 " . Mol Wt. 535.0

Moexipril Hydrochloride is (3S)-2-[(2S)-2-{[(15>(D 
Ethoxycarbonyl)-3-phehyl]propyl] amino jprbpanoyl]- 
6,7-dimethoxy-1,2‘3,4-tetrahydroisdquinoline-3-cafboxylic acid 
hydrochloride.

Moexipril Hydrochloride contains not less than 98.0 per cent 
and not more than 102.0 per cent of C27H34 N2O7,HC1, calculated 
on the anhydrous basis.' . . .

Category. Antihypertensive.

Description. A white to off white powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6).' 
Compare the spectrum with that obtained with moexipril 
hydrochloride IPRS or with the reference:spectrurh of moexipril 
hydrochloride.

Tests
Specific opticalrotatibn (2.4.24).;+33° to +35°, determined on 
1.1 per cent w/v solution in ethanol at 23°. '
Related substances. Determine by liquid chromatography 
(2.4.14). ■' ' ' /

Solvent mixture. 50 volumes of water and 50 volumes of 
acetonitrile. ■■ s

Test solution. Dissolve 25 mg of the, substance;under 
examination in the solvent mixture and dilute to 50.0 ml with 
solvent mixture.

Reference solution. A 0.00025 per cent w/v solution of 
moexipril hydrochloride IPRS in the solvent mixture. ■

Chromatographic system' ;
- a stainless steel column 15 cm x 4.6' mm, packed with 

octylsilane bonded to porous silica (5 pm),
- mobile phase: A. dissolve 2.0 g of sodium perchlorate. 

in 1000 ml of water, add 1.0 ml of triethylamine, adjusted 
to pH 2.5 with perchloric acid, : ; c

B. acetonitrile,
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- a gradient programme using the conditions given below, 
- flowrate:! mlperminute,
- spectrophotometer set at 214 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

■ 0 60 40

/ 30 40 . 60
32 ' 65 35
40 ' 65 35

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 3000 theoretical plates, the 
tailing factor is not more than 2.0.

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
secondary peak is not more than the area of principal peak in 
the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of areas of all the secondary peaks 
is not more than 4 times, the area of principal, peak, in the 
chromatogram obtained with the reference solution 
(2.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals, Method B (20ppm). .

Sulphatedash(2.3.18). Not more than 0.2 per cent. -

Water (2.3.43). Not more than 2.0 per cent, determined on 
0.5 g.

Assay. Dissolve 0.5 g in 50.0 ml of glacial acetic acid and add 
15 ml of 10 percent w/v solution of mercuric acetate . Titrate 
with 0.1 M perchloric acid, using crystal-violet as an 
indicator. Carry out a blank titration.

1 ml of 0.1 Mperchloric acidis equivalent to 0.053503 g of 
C27H34N2O7,HC1.

Q7H30Cl2O6' ' '7/ : Mol.Wt.521.4

Mometasone Furoate is 9a,21-Dichloro-11 (J-hydroxy-16a- 
methyl-3,20-dioxopregna-1,4-dien-17-yl iuran-2-carboxylate.

Mometasone Furoate contains not less than 97.0 per cent and 
not more than 102.0 per cent of C27H30Cl2O6, calculated on the 
dried basis.

Category. Glucocorticoid.

Description. A white or almost white powder.

Identification

Test A may be omitted if tests B, C and D are carried out and 
tests B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mometasone 
furoate IPRS or with the reference spectrum of mometasone 
furoate.

B. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase, a mixture of 1.2 volumes of -water, 8 volumes of 
methanol, 15 volumes of ether and 77 volumes of 
dichloromethane.

Test solution. Dissolve 10 mg of the substance under 
examination in 10.0 ml of dichloromethane.

Reference solution (a). A 0.1 per cent w/v solution of 
mometasone furoate IPRS in dichloromethqne.

Reference solution (b). Dissolve 10 mg of beclometasone 
dipropionate IPRS in 10.0 ml of reference solution (a).

Apply to the plate 5 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
the principal spot in the chromatogram obtained with reference 
solution (a). Spray with ethanolic sulphuric acid. Heat, at 
120° for 10 minutes or until the spots appear. Allow to cool 
and examine in daylight and under ultraviolet light at 365 nm. 
The principal spot in the chromatogram obtained with the test 
solution corresponds to the principal spot in the chromatogram 
obtained with reference solution (a). In the chromatogram 
obtained with reference solution (b), shows 2 spots which, 
when examined under ultraviolet light at 365 nm, may not .be 
completely separated.

C. Shake about 2 mg with 2 ml of sulphuric acid for 15 minutes, 
a light yellow colour develops. When examined under 
ultraviolet light at 365 nm, no fluorescence is seen. Add this 
solution to 10 ml of water and mix. The colour fades and there 
is no fluorescence.

D. Mix 80 mg with 0.3 g of anhydrous sodium carbonate and 
ignite in a crucible until an almost white residue is obtained. 
Allow to cool and dissolve the residue in 5 ml of dilute nitric 
acid, filter. To 1 ml ofthe filtrate, add 1 ml of water. The solution 
gives reaction (A) of chlorides (2.3.1).
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Tests

Specific optical rotation (2.4.22). + 50° to + 55°, determined in 
0.5 per cent w/v solution in ethanol (95 per cent).

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions immediately before use.

Solvent mixture. 50 volumes of acetonitrile, 50 volumes of 
water and 0.1 volume of acetic acid.

Test solution. Dissolve 25 mg of the substance under 
examination in 4 ml of acetonitrile and dilute to 25.0 ml with 
the solvent mixture.

Reference solution (a). Dissolve 2.5 mg of mometasonefuroate 
IPRS and 6 mg of beclometasone dipropionate IPRS in 10.0 
ml ofthe solvent mixture. Dilute 2.0 ml of the solution to 100.0 
ml with the solvent mixture.

Reference solution (b). Dilute 1.0 ml of the test solution to 
20.0 ml with the solvent mixture. Dilute 1.0 ml of the solution 
to 10.0ml with the solvent mixture.

Chromatographic system .
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of 50 volumes of acetonitrile 

and 50 volumes of water,
- flowrate: 1 mlperminute,
- spectrophotometer set at 254 nm,
- injection volume: 20 p.1.

Inject reference solution (a). The test is not valid unless the 
resolution between the peaks due to mometasone furoate and 
beclometasone dipropionate is not less than 6.0.

Inject reference solution (b) and the test solution. Run the 
chromatogram twice the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of any secondary peak is not more than 0.6 times the area of 
the principal peak in the chromatogram obtainedwith reference 
solution (b) (0.3 per cent) and the sum of all the secondary 
peaks is not more than 1.2 times the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.6 
per cent). Ignore any peak with an area less than 0.1 times the 
area of the principal peak in the chromatogram obtained with 
reference solution (b) (0.05 percent).

Heavy metals (2.3.13). 0.67 g complies with the limit test for 
heavy metals, Method B (30 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Losson drying (2.4.19). Not more than 0,5 percent, determined 
on 1,0 g by drying in an oven at 105°.

Assay. Dissolve 50 mg in 100.0 ml of ethanol (95 per cent): 
Dilute 2.0 ml ofthe solution to 100.0 ml with ethanol (95 per 

cent) and measure the absorbance of the resulting solution at 
the maximum at about 249 nm (2.4:7). Calculate the content of 
C27H30Cl2O6 taking 481 as the specific absorbance at 249 nm.

Mometasone Aqueous Nasal Spray
Mometasone Aqueous Nasal Spray is an aqueous suspension 
of Mometasone Furoate in a suitable pressurised container 
fitted with an appropriate nasal delivery system.

The nasal spray complies with the requirements stated under 
Nasal Preparations and with the following requirements.

Mometasone Aqueous Nasal Spray contains not less than 
80.0 per cent and not more than 120.0 per cent ofthe stated 
amount of mometasone furoate, C27H30Cl2O6.

Usual strength. 0.05 per cent w/v.

Identification

A. In the test for Related substances, the principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution (d).

B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution, ■

Tests

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 3 volumes of methanol and 
97 volumes of I, 2-dichloroethane..

Test solution. Dissolve. 1 mg of Mometasone Furoate in 4 ml 
of acetone, sonicate and filter. Evaporate the filtrate to dryness 
and dissolve in 1.0 ml of acetone.

Reference solution (a). A 0.002 per cent w/v of solution of 
mometasonefuroate IPRS in acetone..

Reference solution (b). Dilute 1.0 ml of reference solution (a) 
with 1.0 ml of acetone.

Reference solution (c). Dilute 1.0 ml of reference solution (a) 
with 3.0 ml cd acetone. .

Reference solution, '(d). A 0.1 per cent w/v solution of 
mometasone furoate IPRS in acetone. '

Apply to the plate 50 ul of each solution. After development, 
dry the plate in air and spray with alkaline tetrazolium blue 
solution and heat at 50° for 5 minutes and allow to cool, again 
spray with alkaline tetrazolium blue solution. Any secondary 
spot in the chromatogram obtained with the test solution is 
not more intense than the spot in the chromatogram obtained 
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with reference solution (a) (2.0 per cent). Any secondary spot 
in the chromatogram obtained with the test solution is not 
more intense than the spot in the chromatogram obtained 
with reference solution (b) (1.0 per cent), any other secondary 
spot is not more intense than the spot in the chromatogram 
obtained with reference solution (c) (0.5 per cent).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a quantity of nasal spray containing! mg 
of Mometasone Furoate in 20 ml of hot methanol (90 per 
cent), and add 25 ml of 2,2,4- trimethylpentane, cool, shake 
the mixture and filter the lower methanol layer through a small 
plug of absorbent cotton previously washed with methanol 
(80 per cent). Repeat the extraction'of the 2,2,4- 
trimethylpentane layer with two further 10 ml quantities of 
methanol (80 per cent), filtering the extracts through the 
absorbent cotton. Combine the extracts and add sufficient 
methanol (80 per cent) to produce 50 ml. Filter through a 
0.45 pm nylon filter.

Reference solution. A 0.002 per cent w/v solution of 
mometasone furoate IPRS in methanol (80 per cent).

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

base-deactivated end-capped octadecylsilane bonded 
to porous silica (5 pm),

- column temperature: 60°,
- mobile phase: a mixture of 45 volumes of water and 5 5 

volumes of methanol,
- flow rate: 1 ml per minute,
- spectrophotometer set at 238 nm,
- injection volume: 20 pl. - ;

Inject the reference solution. The test is not valid unless the 
tailing factor of the peak due to mometasone furoate is not 
more than 1.2. - ■

Inject the reference solution and the test solution.

Calculate the content of C37H30C12O6.

Labelling. The label states the amount of active ingredient 
delivered by each actuation of the valve and the number of 
deliveries available from the container.

Mometasone Cream
Mometasone Furoate Cream
Mometasone Cream.-contains Mometasone Furoate in a 
suitable cream base.

Mometasone Cream contains not less than 90.0 per cent and 
riot more than 110.0 per cent of the stated amount of 
mometasone furoate, C27H3oC1206.

Usual strength. 0.1 per cent w/w.

Identification
A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.
Mobile phase. A mixture of 5 volumes of absolute ethanol, 
10 volumes of acetone and 100 volumes of dichloromethane.

Test solution. Disperse a quantity of the cream containing 
about 0.5 mg of Mometasone Furoate in 20 ml of methanol 
(80 per cent) by heating on a water-bath until the solution 
begins to boil. Shake vigorously, cool in ice for 30 minutes 
and centrifuge. Mix 10 ml of the supernatant liquid with 3 ml of 
water and 5 ml of dichloromethane, shake vigorously, allow 
the layers to separate, evaporate the dichloromethane layer 
to dryness in a current of nitrogen with gentle heating and 
dissolve the residue in 1 ml of dichloromethane.

Reference solution (a). A 0.025 per cent w/v solution of 
mometasone furoate IPRS in dichloromethane.

Reference solution (b). A mixture of equal volume of test 
solution and reference solution (a).
Apply to the plate 10 pl of each solution. After development, 
dry the plate in air, heat at 105° for 5 minutes and, while hot, 
spray with alcoholic sulphuric acid solution and heat at 
105° for a further 5 minutes. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with reference solution 
(a). The principal spot in the chromatogram obtained with 
reference solution (b) appears as a single compact spot.
B. In the Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Other tests. Comply with the tests stated under Creams.

Assay. Determine by liquid chromatography (2.4.14).
Test solution. Disperse a quantity of the cream containing 
about 1 mg of Mometasone Furoate in 20 ml of hot methanol 
(90per cent), add 25 ml of 2,2,4-trimethylpentane, cool, shake 
the mixture and filter the lower methanol layer through a small 
plug of absorbent cotton previously washed with methanol 
(80 per cent). Repeat the extraction of the 2,2,4- trimethyl­
pentane layer with two further 10 ml quantities of methanol 
(80 per cent), filter the extracts and dilute to 50 ml with 
methanol (80 per cent), filter.

Reference solution. A 0.002 per cent w/v solution of 
mometasone furoate IPRS in methanol. (80 per cent).

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

base deactivated endcapped octadecylsilane bonded 
to porous silica (5 pm) (such as Hypersil BDS C18),
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- column temperature: 60°, :
- mobile phase: a mixture of 45 volumes of water and 

55 volumes oimethanol,
. - flow rate: 1 ml per minute, .
- spectrophotometer set at 238 nm,
- injection volume: 20 pl..

Inject the reference solution. The test is not valid unless the 
tailing factor of the, principal peak is not more than 1.2.

Inject the reference solution and the test solution.

Calculate the content of C27H30CI2O6 in the cream.

Storage. Store protected from light.

Mometasone Ointment
Mometasone Furoate Ointment
Mometasone Ointment contains Mometasone Furoate in a 
suitable base.

Mometasone Ointment contains not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
mometasone furoate, C27H30C12O6..

Usual strength. 0.1 per cent w/w.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel G.

Mobile phase. A mixture of 5 volumes of absolute ethanol, 10 
volumes oi acetone and 100 volumes of dichloromethane..

Test solution. Disperse a quantity ofthe ointment containing 
about 0.5 mg of Mometasone Furoate in 20 ml of methanol 
(80 per cent) by heating on a water-bath until the solution 
begins to boil. Shake vigorously, cool in ice for 30 minutes 
and centrifuge. Mix 10 nil of the supernatant liquid with 3 mlof 
water and 5 ml of dichloromethdne, shake vigorously, allow 
the layers to separate, evaporate the' dichloromethane layer 
to dryness in a current of nitrogen with gentle heating and 
dissolve the residue in 1 ml of dichloromethane.

Reference solution (a). A 0.025 per cent w/v. solution of 
mometasone furoate IPRS in dichloromethane.

Reference solution (b). A mixture of equal volume of test 
solution and reference solution (a).

Apply to1 the plate 10 pl of each solution. After development, 
dry the plate in air, heat at 105° for 5 minutes' and, while hot,' 
spray with alcoholic sulphuric acid solution land heat at 105° 
for a further 5 minutes. The principal spot in the chromatogram 
obtained, with the test solution Corresponds to that in the 
chromatogram obtained with reference solution (a). The 

principal spot in the chromatogram obtained with reference 
solution (b) appears as a single compact spot. •- r

B. In the Assay, the principal peak in, the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests

Other tests. Comply with the tests stated under Ointments. >’

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of the ointment containing 
about 1 mg.of Mometasone Furoatein 20 ml of hot methanol 
(90per cent), add 25 ml of 2,2,4-trimethylpentane, cool,- shake 
the mixture and filter the lower methanol layer through a small 
plug of absorbent cotton previously washed with methanol 
(80 per cent). Repeat the extraction-of the 2,2-,4- trimethyk. 
pentane layer with.two further 10; ml quantities of methanol 
(80 per cent), filter the extracts and dilute.'to 50 ml with 
methanol. (80per cent), filter.

Reference solution. A 0.002 per cent w/v solution of 
mometasone furoate IPRS in methanol (80per cent).

Chromatographic system
. . - a stainless steel column 10 cm x 4.6 mm, packed with 

endcapped octadecylsilane bonded to porous, silica 
(5 pm) (such as Hypersil BDS Cl 8), ; ; - :r,. 
column temperature: 60°, :

- mobile phase: a mixture of 45 volumes oi.water and 
55 volumes of methanol,.

- flow rate: 1 ml per minute,
- spectrophotometer set at 238 nm,
- injection volume: 20 pl.

Inject the. reference solution. The test is not valid .unless’the 
tailing factor of the principal peak is not more than 1.2.:

Inject the reference solution and the test solution.

Calculate the content of C27H30Cl2O6 imthe ointment.

Storage. Store protected from light. _,

Monothioglycerol
Thioglycerol - ;

OH
m ■ HO^A/SH ' ■ :>

C3HAS Mol. Wt. 108.2

Monothioglycerol is 3-mercapto propane-1,2-diol.
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Monothioglycerol contains not less than 97.0 per cent and 
not more than 101.0 per cent of C;H8O2S, calculated on the 
anhydrous basis.

Category. Pharmaceutical aid.

Description. A colourless to pale yellow, viscous liquid; 
hygroscopic.

Tests

pH (2.4.24). 3.5 to 7.0, determinedina 10.0 per cent w/v solution.

Relative density (2.4.29). 1.241 to 1.250..

Refractiveindex(2.4.27). 1.521 to 1.526 at 25°.

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 5.0 per cent, determined by 
Method 2 on 50.0 g.

Assay. Weigh 0.2 g, dissolve in 50 ml of water and titrate with 
0.05 M iodine using 3 ml of starch solution, added towards 
the end of the titration, as indicator.

1 ml of 0.05 M iodine is equivalent to 0.01082 g of C3H8O2S.

Storage. Store protected from light and moisture.

Montelukast Sodium

C35H35ClNNaO3S Mol. Wt. 608.2

Montelukast sodium is monosodium salt of l-[[[(17?)-l-[3-[(lE)- 
2-(7-chloro-2-quinolinyl)ethenyl]phenyl]-3 -[2-( 1 -hydroxy-1 - 
methylethyl)phenyl]propyl]thio] methyl] cyclopropaneacetic 
acid. ,

Montelukast Sodium contains not less than 98.0 per cent and 
not more than 102.0 per cent of C35H35ClNNaO3S, calculated 
on the anhydrous basis.

Category. Antiasthmatic (add-on therapy, formild to moderate 
asthma).

Description. A white to pale yellow powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum obtained with montelukast sodium 
IPRS or with the reference spectrum of montelukast sodium.

B. It gives reaction (A) of sodium salt (2.3.1).

Tests

Specific optical rotation (2.4.22). + 95.0° to +106.0°, determined 
on 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Use freshly prepared solution, sonicate in ice-cold 
water.

Solvent mixture. 20 volumes of water and 80 volumes of 
methanol.

Test solution. Dissolve about 100 mg of the substance under 
examination in 100.0 ml ofthe solvent mixture.

Reference solution (a). A 0.1 per cent w/v solution of 
montelukast sodium IPRS in the solvent mixture.

Reference solution (b). Dilute 10.0 ml ofreference solution (a) 
to 100.0 ml with the solvent mixlure. Dilute 3.0 ml ofthe solution 
to 100.0ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pin) (such as 
Hypersil ODS),

- mobile phase: A. dissolve 3.85 g of ammonium acetate 
in 1000 ml of water, add 1 ml of triethylamine, adjusted 
to pH 5.5 with glacial acetic acid,

B. methanol,
- a gradient programme usingthe conditions given below,
- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 40 60

20 30 70

45 20 ■ 80
55 15 85

60 15 ' 85

65 40 60

70 . 40 60

The relative retention time with reference to montelukast for 
montelukast sulphoxide isomers is about 0.66 and 0.69 and for 
montelukast styrene is about 1.38.
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Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution the sum of areas 
of montelukast sulphoxide isomers is not more than the area 
of the principal peak in the chromatogram obtained with 
reference solution (b) (0.3 per cent), the area of the peak due 
to montelukast styrene is not more than area of the principal 
peak in the chromatogram obtained with reference solution 
(b) (0.3 per cent), the area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (b) (0.3 per cent) and the sum 
of areas of all the secondary peaks is not more than 3.3 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (1.0 per cent).

Heavy Metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).

Water (2.3.43). Not more than 3.0 per cent, determined on 
1.0 g.

Assay. Determine by liquid chromatography (2.4.14).

NOTE—Use freshly prepared solution, sonicate in ice-cold 
water.

Solvent mixture. 20 volumes of water and 80 volumes of 
methanol.

Test solution. Dissolve about 50 mg of the substance under 
examination in 100.0 ml of the solvent mixture.

Dilute 5.0 ml of the solution to 50.0 ml with the solvent mixture.

Reference solution (a). A 0.05 per cent w/v solution of 
montelukast sodium IPRS in the solvent mixture.

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such as 
Hypersil ODS),

- mobile phase: a mixture of 22 volumes of buffer solution 
prepared by dissolving 3.85 g of ammonium acetate in 
1000 ml of water, add 1 ml of triethylamine, adjusted to 
pH 5.5 with glacial acetic acid and 78 volumes of 
methanol,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
theoretical plates is not less than 2000, tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent. ■

IP 2022

Inject reference solution (b) and the test solution.

Calculate the content of CjsHjsClNNaSOj.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Montelukast Granules
Montelukast Sodium Granules
Montelukast Granules contain not less than 94.0 per cent and 
not more than 105.0 per cent of the stated amount of 
montelukast, C35H36C1NO3S.

Usual strength. 4 mg per pack.

Identification

A. Shake a quantity of the granules containing about 5 mg of 
montelukast in 150 ml of a solution of 1 volume of water and 
3 volumes of methanol (solvent A). Mix with’ the aid of 
ultrasound for 70 minutes with occasional shaking. Add 
sufficient solvent Ato obtain a solution containing 0.0025 per 
cent w/v of montelukast, mix and centrifuge. When examined 
in the range 210 to 400 nm (2.4.7), exhibits maxima at 284 nm, 
328 nm, 345 nm and 359 nm.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 900 ml of a 0.5 per cent w/v solution of sodium 
dodecyl sulphate in water,
Speed and time. 50 rpm and 20 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate.

Reference solution. A 0.025 per cent w/v solution of 
montelukast sodium IPRS in methanol. Dilute 1.0 ml of the 
solution to 50.0 ml with 0.5 per cent w/v solution of sodium 
dodecyl sulphate. . .

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

phenylsilane bonded to porous silica (5 pm),
- column temperature: 50°,

mobile phase: equal volumes of a 0.2 per cent v/v 
solution of trifluoroacetic acid in water and a 0,2 per 
cent v/v solution of trifluorpacetic acid in acetonitrile.

- flow fate: 0.9 ml per minute,
- spectrophotometer set at 389 nm,
- injectionvolume:25pl.
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Inject the reference solution and the test solution.

Calculate the content of C35H36C1NO3S in the dissolution 
medium.

1 mg of C47H59C1N2O3S is equivalent to 0.7637 mg of 
C35H36C1NO3S.

Q. Not less than 80 per cent of the stated amount of 
C35H36C1NO3S.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A mixture of 1 volume of water and 3 volumes 
of methanol.

Test solution. To a quantity ofthe granules containing 60 mg 
of montelukast add 250 ml of solvent mixture and mix with the 
aid of ultrasound.

Reference solution (a). Dilute 1.0 ml of test solution to 100.0 
ml with the solvent mixture. Furtherdilute 1.0 ml ofthe solution 
to 5.0 ml with solvent mixture.

Reference solution (b). To 10 ml of test solution add 4 pl 
of hydrogen peroxide solution (100 vol) and mix. Expose 
the solution to ambient light for 1 hour (generation of impurity 
G).

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

phenylhexylsilane bonded to porous silica (5 pm),
- column temperature: 50°,
- mobile phase: A. a solution,containing 0.2 per cent y/y 

. of trifluoroacetic acid in water, .
B. a mixture of 2 volumes of acetonitrile 

and 3 volumes of methanol,
- a gradient programme using the conditions given 

below,
flowrate: 1.5 ml per minute,

- spectrophotometer set at 255 nm,
- injection volume: 15 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v)

0 48 52

5 48 52

10 45 55

17 ■ 45. . 55 .

27 25 75

28 25 75 .

30 48 , . . 52. ■

40-. 48 . i-- 52 ’

Name Relative 
retention time

Montelukast impurity C1 0.45
Montelukast impurity G2 0.92
Montelukast (Retention time: about 20 minutes) 1.0
Montelukast impurity F3 1.04
Montelukast impurity D4 1.16
Montelukast impurity E5 1.18 .
Montelukast impurity B6 1.55

-[3-[(£)-2-(7-chloroquinolin-2-yl)ethenyl]phenyl]-3r[2-(l~  
hydroxy-l-methylethyl)phenyl]propyl]sulfinyl]methyl] cyclopropyl] 
acetic acid,
2[1-[[[(1A)-1 -[3-[(2)-2-(7-chloroquinoIin-2-yl)ethenyl]phenyl]-3-[2- 
(1 - hydroxy-1 -m ethyl ethyl)phenyl] propyl] sulfanyl]methyl] 
cyclopropyl]acetic acid,
3[L[[[(17?)-3-(2-acetylphenyl)-l-[3-[(£’)-2-(7-chloroquinolin-2- 
yl)ethenyl]phenyl]propyl]sulfanyl]methyl]eyeIppropyl]acetic acid, 
4l-[[[(l/?)-l-[3-[(l/?)-l-[[[l-(carboxymethyl)cyclopropyl]inethyl]  
sulfanyl]-2-(7-chloroquinolin-2-yl)ethyl]phenyl]-3-[2-( 1-hydroxy-1 - 
methylethyl)phenyl]propyl]sulfanyl]methyl]cyclopropyl]acetic acid, 
5l-[[[(17?)-l-[3-[(lS)-l-[[[l-(carboxymethyI)cyclopropyl]methyl] 
suIfanyl]-2~(7-chloroquinolin-2-yl)e th yl]phenyl]r3-[2-( 1-hydroxy-1- 
methylethyl)phenyl]propyl]sulfanyl]methyl]cyclopropyl]acetic acid, 
6[l-[[[(ljEil)-l-[3-[(£’)-2-(7-chIoroquinolin-2-yl)ethenyl]phenyl]-3-[2- 
(l~methylethenyl)phenyl]propyl]sulfanyl]niethyl]cyclopropyl]acetic 
acid.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to montelukast impurity G 
and montelukast is not less than 1.5.
Inject reference solution (a) and the test solution. Tn the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to montelukast impurity C is not more 
than 8.5 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.7 per 
cent), the area of the peak corresponding to montelukast 
impurity B is not more than 1.5 times the area of the principal 
peak in the chromatogram obtained with, reference solution, 
(a) (0.3 per cent), the area of the peak corresponding to 
montelukast impurity D and E are not more than 0.75 times.the 
area of the principal peak in the chromatogram obtained with 
reference solution (a) (0.15 per cent), the area of the peak 
corresponding to montelukast impurity F or G are not more 
than 0.75 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.15 per 
cent of each), The area of any other secondary peak is not 
more than the area of the principal peak in the chromatogram 
obtained with reference solution (a) (0.2 per cent), The sum of 
areas of all the secondary peaks is not more than 13.5 times 
the area of the principal peak in the chromatogram obtained 
with reference solution (a) (2.7 per cent). Ignore any peak with, 
an area less than half the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent).
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Uniformity of content. Complies with the test stated under 
Granules.

Determine by liquid chromatography (2.4.14).

Test solution. To the contents of one packet of granules add 
100 ml of methanol and mix with the aid of ultrasound. Add 
sufficient methanol to obtain a solution containing the 
equivalent of 0.002 per cent w/v of montelukast.

Reference solution. A 0.002 per cent w/v solution of 
montelukast sodium IPRS in methanol.

Chromatographic system
- a stainless steel column 10 cm x 3.0 mm, packed with 

phenylsilane bonded to porous silica (5 pm),
- column temperature: 50°,
- mobile phase: equal volumes of a 0.2 per cent v/v 

solution of trifluoroacetic acid in water and a 0.2 per 
cent v/v solution of trifluoroacetic acid in acetonitrile,

- flow rate: 0.9 ml per minute,
- spectrophotometer set at 389 nm, 
- injection volume: 5 pl.

Inject the reference solution and the test solution.

Calculate the content of C35H36C1NO3S in the tablet.

1 mg of C47H59C1N2O3S is equivalent to 0.7637 mg of 
C35H36C1NO3S.

Other tests. Comply with the tests stated under Granules.

Assay. Determine by liquid chromatography (2.4.14). as 
described under Related substances, using the following 
modifications.

Solvent mixture. Amixture of 1 volume of water and 3 volumes 
of methanol.

Test solution. To a quantity of the granules containing 
60 mg of Montelukast add sufficient solvent mixture to obtain 
a solution containing the equivalent of 0.024 per cent w/v of 
Montelukast,. mix with the aid of ultrasound and filter.

Reference solution (a). A 0.025 per cent w/v solution of 
montelukast sodium IPRS in the solvent mixture.

Reference solution (b). To 10 ml of test solution add 4 pl of 
hydrogen peroxide solution (100 vol) and mix. Expose the 
solution to ambient light for 1 hour (generation of impurity G).

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks due to montelukast impurity G 
and montelukast is not less than 1.5.

Inject reference solution (a) and the test solution. .

Calculate the content of C35H36C1NO3S in the tablets.

1 mg of C47H59C1N2C)3S is. equivalent to 0.7637. mg of 
C35H36C1NO3S.
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Storage. Store protected from light and moisture. .

Labelling. The label.states the strength in terms ofthe 
equivalent amount of montelukast.

Montelukast Tablets
Montelukast Sodium Tablets
Montelukast Tablets contain not less than 90:0 per cent and 
not more than 110.0 per cent of the stated amount of 
montelukast, C35H36C1NO3S.

Usual strengths. 5 mg; 10 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.5 per cent w/v solution of sodium dodecyl 
sulphate in water,
Speed and time. 50 rpm and 30 minutes. '' ' '

Withdraw a suitable volume of the.medium and filter...

Determine by liquid chromatography (2.4.14);. .

Test solution. Use the filtrate: ? ; :

Reference solution. Dissolve a quantity of montelukast sodium 
IPRS in the dissolution medium and dilute with dissolution 
medium to obtain a solution having a known concentration 
similar to the test solution.

Use the chromatographic system as described in the Assay.

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C35H36C1NO3S in the tablet.

Q. Not less than 70 per cent of the stated amount of 
C35H36CINO3S.

Related substances. Determine by liquid chromatography 
(2.4.14).

Solvent mixture. A 0.1 per cent v/y solution of triethylamine 
in methanol.

Test solution. Weigh and transfer intact tablets containing 
about 100 mg of montelukast in 200-ml volumetric flask. Add 
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about 20 ml of water, sonicate. Add 150 ml of the solvent 
mixture and sonicate for 20 minutes at a temperature not 
exceeding 10° and dilute to 200,0 ml with the solvent mixture, 
filter.

Reference solution (a). A 0,0025 per cent w/v solution of 
montelukast sodium IPRS in the solvent mixture

Reference solution (b). Dilute 5.0 ml of reference solution (a) 
to 50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- column temperature: 40°,
- mobile phase: A. a solution containing 6.0 g of 

ammonium acetate in 1000 ml of water, adjusted to pH 
5.5 with acetic acid, .

B. methanol,.
- a gradient programme using the conditions given below, 
- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v). (per cent v/v)

0 50 50

15 35 65

40 30 70
60 20 80

65 20 80

70 50 50 .
75 50 50

Inject reference solution (b). The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent.

Inject reference solution (b) and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to sulphoxide impurity at relative retention 
time 0.63 is not more than twice the area of the principal peak 
in the chromatogram obtained with reference solution (b) (1,0 
per cent), and the area of the peak corresponding to styrene 
impurity at about relative retention time 1.37 is not more than 
the area of the principal peak in the chromatogram obtained 
with reference solution (b) (0.5 per cent), the area of any other 
secondary peak is not more than.the area of the principal peak 
in the chromatogram obtained with reference solution (b) (0.5 
per cent) and the sum of areas of all the secondary peaks is 
not more than 4 times the area of the peak in the chromatogram 
obtained with reference solution (b) (2.0 per cent). : . .

Other tests. Comply with the tests stated under Tablets.

Assay, Determine by liquid chromatography (2.4,14).

Solvent mixture. A 0.1 per cent v/v solution of triethylamine 
in methanol.

Test solution. Weigh and transfer intact tablets containing 
about 100 mg of montelukast in 200-mI volumetric flask. Add 
about 20 ml of water, sonicate. Add 150 ml of the solvent 
mixture, sonicate for 20 minutes at a temperature not exceeding 
10°, Dilute to 200.0 ml with the solvent mixture, filter. Dilute 
5.0 ml ofthe solution to 25.0 ml with the solvent mixture.

Reference solution. Dissolve 26 mg of montelukast sodium 
IPRS in 250.0 ml of the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4,6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (Such 
as Hypersil ODS),

- column temperature: 40°,
- ■ mobile phase: a mixture of 20 volumes of a buffer solution 

prepared by dissolving 3.85 g of ammonium acetate in 
1000 ml of water, add 1.0 ml triethylamine, adjusted to 
pH5.5 with acetic acid and 80 volumes of methanol,

■ - flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm, 

injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent .

Inject the reference solution and the test solution.

Calculate the content of C35H36C1NO3S in the tablets.

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms of the 
equivalent amount of montelukast.

Montelukast and Levocetirizine
Tablets
Montelukast Sodium and Levocetirizine Hydrochloride 
Tablets
Montelukast and Levocetirizine Tablets contain montelukast 
sodium equivalent to not less than 90.0 per cent and not more 
than 110,0 per cent of the stated amount of montelukast, 
C35H36C1NO3S and levocetirizine hydrochloride, 
QjH^NACVHCl.

Usual strengths. Montelukast, 5 mg and Levocetirizine 
Hydrochloride, 2,5 mg; Montelukast, 4 mg and Levocetirizine 
Hydrochloride, 2.5 mg; Montelukast, 10 mg and Levocetirizine 
Hydrochloride, 5 mg.
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Identification

In the Assay, the principal peaks in the chromatogram obtained 
with the test solution correspond to the principal peaks in the 
chromatogram obtained with reference solution (c).

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 1.0 per cent w/v sodium lauryl sulphate in 
water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Dilute the filtrate with mobile phase A.

Reference solution (a). A 0.057 per cent w/v solution of 
montelukast sodium IPRS in methanol.

Reference solution (b). A 0.028 per cent w/v solution of 
levocetirizine hydrochloride IPRS in methanol.

Reference solution (c). Dilute a suitable quantity of reference 
solution (a) and (b) with mobile phaseA. to obtain a solution 
having similar concentration as that of test solution.

Use chromatographic system as described under Assay, using 
100 pl injection volumes.

Inject reference solution (c) and the test solution.

Calculate the content Of C35H36C1NO3S and C^H^OjCUHCl.

Q. Not less than 70 per cent of the stated amounts of 
C35H36ClNO3SandC2iH25N2O3ClJ2HCl.

Related substances. Determine by liquid chromatography 
(2.4.14). ’• ; • -

Solvent mixture. 15 volumes of mobile phase A and 85 volumes 
of methanol.

NOTE — Carry out the test protectedfrom light and prepare 
solution immediately before use. '

Test solution. Disperse, a quantity of powdered tablets 
containing 25 mg of Levocetirizine in 30 ml of solvent mixture 
with the aid ofultrasound for 5 minutes, and dilute to 50.0 ml 
with the solvent mixture.

Reference solution (a). A solution containing 0.005 per cent 
w/v oimontelukast sulphoxide IPRS and montelukast styrene 
IPRS in the solvent mixture. . ?

Reference solution (bf. A solution containing 0.053 per cent 
w/v of montelukast sodium IPRS and 0.025 per cent w/y..of 
leyocetrizine hydrochloride IPRS in the solvent mixture. Dilute 
5.0 ml ofthe solution to 100.0 ml with the solvent mixture.

Reference solution (c). Dilute 5.0 ml of reference solution (a) 
and reference solution (b) to 25.0 ml with the solvent mixture.

Chromatographic system 1
- a stainless steel column 15 cm x 4.6 mm, packed with

. .octadecylsilane bonded to porous silica.(5 pm) (Such 
as Hypersil BDS),

- column temperature: 40°,
- sample temperature: 8°,
- mobile phase: A. a 0.6 per cent w/v solution of 

ammonium acetate in water, adjusted to pH 5.5: with 
glacial acetic:acid,

■: B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1.3 ml per minute, :
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Time 
(in min.)

Mobile phase A 
(per cent v/v)

Nfobile phase B 
(per cent v/v)

0 48 52 ’

15 48; ,■ 52
38 15 85 ■
55 15. 85 .
60 48 52 '
65 48 52

Name Relative 
■ t retention time

Levocetirizine 024
Montelukast sulphoxide impurity 0.89

Montelukast (Retention time about 35 minutes) 1.0
Montelukast styrene impurity 1.12

Inject reference solution (c): The test is not Valid unless the 
column efficiency is not less‘than’2000 theoretical plates, tailing 
factor is not more than 2.0 and the relative standard deviation' 
for replicate injections is not more than 5.0 per cent.. .

Inject reference solution (c) and the test solution. In the 
chromatogram obtained with the test solution, the area of any 
peak corresponding to montelukast sulphoxide is hot more 
than the area of the peak due to montelukast sulphoxide in the 
chromatogram obtained with reference solution (c) (2.0 per 
cent), the area of any peak corresponding to montelukast 
styrene is not more than 0.5 times the area ofthe peak due to 
montelukast; styrene in the chromatogram obtained with 
reference solution (c) (1.0 per cent), the area of any other 
secondary peak is hot more than the 'area 'of -the peak due to 
montelukast in the chromato gram obtained reference solution 
(c) (1.0 per cent) and the sum of areas of'all; the secondaiy 
peaks is not more than 4 times the area of the peak due to 
montelukast in the chromatogram; obtained- with reference 
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solution (c) (4.0 per cent). Ignore any peak with an area less 
than 0.05 times the area ofthe peak due to montelukast in the 
chromatogram obtained with reference solution (c) (0.05 per 
cent) and the peak due to levocetirizine.

Uniformity of content. Complies with the test stated under 
Tablets.

Determine by liquid chromatography (2.4.14), using the 
chromatographic system and reference solution (c) as 
described under Assay.

Test solution. Disperse one tablet in 100-ml of volumetric flask. 
Add 25 ml of solvent mixture and sonicate for about 10 minutes 
with intermittent shaking. Dilute to volume with solvent 
mixture, mix and centrifuge.

Inject reference solution (c) and the test solution.

Calculate the contents of C35H36C1NO3S and C2]H25N2O3C1,2HC1 
in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14)

Solvent mixture. 30 volumes of a buffer solution prepared by 
dissolving 0.7791 g of ammonium acetate in 1000 ml of water 
and add 0.1 ml of glacial acetic acid and 70 volumes 
acetonitrile.

Test solution. Weigh and powder 20 tablets. Disperse a quantity 
of powder containing 25 mg of Montelukast Sodium in a 
100-ml volumetric flask, add 70.0 ml of solvent mixture and 
sonicate for 15 minutes and make to volume with solvent 
mixture, mix and centrifuge. Dilute 5.0 ml ofthe solution to 25.0 
ml with the solvent mixture.

Reference solution (a). A 0.25 per cent w/v solution of 
montelukast sodium IPRS in the solvent mixture.

Reference solution (b). A 0.125 per cent w/v solution of 
levocetirizine hydrochloride IPRS in the solvent mixture.

Reference solution (c). Dilute reference solution (a) and (b) 
with the Solvent mixture to obtain a solution having a known 
concentration similar to the test solution.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase A. a mixture of 60 volumes of a buffer 

solution prepared by dissolving 0.7791 g of ammonium 
acetate in 1000 ml of water and add 0.1 ml of glacial 
acetic acid and 40 volumes acetonitrile.

B. acetonitrile,
- a gradient programme using the conditions given below, 
- flow rate: 1ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 pl.

Time Mobile phase A Mobile phase B
(in min.) (per cent v/v) (per cent v/v).

0 100 0
7 ; 100 0
8 55 45 .

24 55 45
25 10 90
29 10 90

29.1 100 0
35 100 0

Inject reference solution (c). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates, 
the tailing factor is not more than 2.0 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject reference solution (c) and the test solution.

Calculate the contents of C35H36C1NO3S and C2iH25N2O3Cl, 
2HC1 in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°.

Labelling. The label states the strength in terms of the 
equivalent amount of montelukast and levocetirizine 
hydrochloride.

Morphine Sulphate

H2SO4) 5H2O

(C17H19NO3)2,H2SO4,5H2O Mol. Wt. 758.8

Morphine Sulphate is 7,8-didehydro-4,5 a-epoxy-17-methyl- 
morphinan-3,6a-diol sulphate pentahydrate.

Morphine Sulphate contains not less than 98.0.per cent and 
not more than 102.0 per cent of (C17Hi9NO3)2,H2SO4, calculated 
on the dried basis.

Category. Narcotic analgesic.

Description. White, acicular crystals or cubical masses or a 
white, crystalline powder.
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Identification
A. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.015 per cent w/v solution shows an absorption maximum 
only at about 285 nm; absorbance at about 285 nm, about 0.65. 
B. When examined in the range 230 nm to 360 nm (2.4.7), a 
0.005 per cent w/v solution in 0.1 Msodium hydroxide shows 
an absorption maximum only at about 298 nm; absorbance at 
about 298 nm, about 0.34.
C. Add a few mg of the powdered substance to a mixture of 
1 ml of sulphuric acid and 0.05 ml offormaldehyde solution', 
a purple colour is produced.
D. Dissolve 5 mg in 5 ml of water and add 0.15 ml of dilute 
potassium ferricyanide solution and 0.05 ml offerric chloride 
solution', a bluish green colour is produced immediately, which 
changes rapidly to blue.

E. It gives the reactions of sulphates (2.3.1).

Tests
Acidity. Dissolve 0.2 g in 10 ml of freshly boiled and cooled 
water and titrate with 0.02 Msodium hydroxide using methyl 
red solution as indicator. Not more than 0.2 ml of 0.02 M 
sodium hydroxide is required to change the colour of the 
solution.
Related substances. Determine by liquid chromatography 
(2.4.14). \-

Solvent mixture. 1.0 per cent v/v solution of acetic acid.
Test solution. Dissolve 125 mg of the substance under 
examination in 50 ml ofthe solvent mixture.
Reference solution. Dilute 1.0 ml ofthe test solution to 100 ml 
with the solvent mixture. Dilute 2.0 ml of the solution to 
10.0 ml with the solvent mixture.
Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm),

- column temperature: 35°,
- mobile phase: A. a 0.1 per cent w/v solution of sodium 

heptanesulphonate, adjusted to pH 2.6 with 
orthophosphoric acid,

B. methanol,
- a gradient programme using the conditions given below, 
- flow rate: 1.5 ml per minute, ~ .
- spectrophotometer set at 230 nm, 
- injection volume: 10 pl.

Time Mobile phase A Mobile phase B
(in min.) . (per cent, v/v) (per cent v/v)

0 85 ' .15
2 85 15

35 50 50
40 50 ■ ; ■ 50
42 85 ■ 15

'(17S)-7,8-didehydro-4,5a-epoxy-l 7-methylmorphinan-3,6a-diol 17- 
oxide (morphine TV-oxide),

Name Relative 
retention.time

Correction 
factor

Morphine impurity F1 0.95 —; ■ -
Morphine (Retention time: 
about 12.5 minutes) 0.32 . —

Morphine impurity E2 1.1 0.5
Morphine impurity C3 1.6 0.4.
Morphine impurity B4 1.9 0.25

27,8-didehydro-4,5 a-epoxy-3-hydroxy- 17~methylmorphinan-6-one 
(morph in one), 
3(6,7,8,14-tetradehydro-4,5a-epoxy-6-methoxy-17- 
methylmorphinan-3-ol (oripavine),
47,7’,8,8’-tetradehydro-4,5a:4’,5’a-diepoxy-17,17’-dimethyl-2,2’- 
bimorphinanyl-3, 3’,6a,6’a-tetrol (2,2’-bimorphine).

Inject the reference solution and the test solution. In the 
chromatogram obtained with the test solution, the area of the 
peak corresponding to 2,2'-bimorphine (morphine impurity B) 
is not more than twice the area of the principal peak in the 
chromatogram obtained with the reference solution (0.4 per 
cent). The area ofthe each peak corresponding to oripavine 
(morphine impurity C) and morphinone (morphine impurity E) 
is not more than the area of the principal peak in the 
chromatogram obtained with the reference solution (0.2 per 
cent), the area of any other secondary peak is not more than 
the area of the principal peak in the chromatogram obtained 
with the reference solution (0.2 per cent) and sum of all the 
secondary peaks is not more than 5 times the area of the 
principal peak in the chromatogram obtained with the reference 
solution (1.0 per cent). Ignore any peak with an area less than 

. 0.25 times the area of the principal peak in the chromatogram 
obtained with the reference solution (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). 9.0 to 12.0 percent, determined on 
0.5 g by drying in an oven at 145° for 1 hour.

Assay. Weigh 0.5 g, dissolve in 30 ml of glacial acetic acid. 
Titrate with 0.1 Mperchloric acid, determining the end-point 
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.06688 g of 
(Ci7H19NO3)2, H2SO4.

Storage. Store protected from light and moisture.

Morphine and Atropine Injection
Morphine Sulphate and Afropine Sulphate Injection

Morphine and Atropine Injection is a sterile isotonic solution 
in Water for Injections containing 1.0 per cent w/v of Morphine 
Sulphate and 0.06 per cent w/v of Atropine Sulphate.
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Morphine and Atropine Injection, contains not less than 
0.90 per cent w/v and not more than 1.10 per cent w/v of 
morphine sulphate, (Ci7H[9NO3)2,H2SO4,5H2O, and not less 
than 0.054 per cent w/v and not more than 0.066 per cent w/v 
of atropine sulphate, (Ci7H23NO3)2,H2SO4,H2O.

Usual Strengths. Morphine sulphate 1 per cent and atropine 
sulphate 0.06 per cent.

Identification

Determine by thin-layer chromatography (2.4.17), coating the 
plate with silica gel G.

Mobile phase. A mixture of 100 volumes of methanol and 
1.5 volumes of strong ammonia solution.

Test solution. Add 1 ml of 5 M ammonia to 1 ml of the injection, 
extract with two quantities, each of 5 ml, of chloroform, filter 
the combined extracts through anhydrous sodium sulphate, 
evaporate to dryness in a current of warm air and dissolve the 
residue in 0.5 ml of chloroform.

Reference solution (a). Treat 1 ml of a 0.06 per cent w/v 
solution of atropine sulphate IPRS in the same manner as for 
the test solution.

Reference solution (b). Treat 1 ml of a 1 per cent w/v solution 
of morphine sulphate IPRS in the same manner as for the test 
solution.

Apply to the plate 10 p.1 of each solution. After development, 
dry the plate in air and spray with dilute potassium 
iodobismuthate solution. The principal spots in the 
chromatogram obtained with the test solution correspond to 
the spots in the chromatograms obtained with reference 
solution (a) and (b).

Tests
Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. For atropine sulphate—To 10.0 ml add 10 ml of water 
and 5 ml of 1 M sodium hydroside and extract successively 
with 1'5,10 and 10 ml of chloroform and continue the extraction 
with 10-ml quantities of chloroform until complete extraction 
of alkaloids has been effected (2.6.4). Wash the chloroform 
extracts with the same 5 ml of water (preserve the aqueous 
solution and the washings for the Assay for morphine 
sulphate). Evaporate the chloroform, dissolve the residue in 
2 ml of ethanol (95 per cent), add 2.0 ml of0.025 M sulphuric 
acid, cool and titrate the excess of acid with 0.05 M sodium 
hydroxide using methyl red solution as indicator.

1 ml of 0.025 Msulphuric acid is equivalent to 0.01737.g of 
(C17H23NO3)2,H2SO4,H2O.

For morphine Sulphate — Combine the aqueous solution 
and washings obtained in the Assay for atropine sulphate, 

add 1 g of ammonium sulphate and 25 ml of ethanol (95 per 
cent) and extract with 40 ml, followed by successive quantities 
of40,20 and 20 ml, of a mixture of 1 volume of ethanol (95 per 
cent) and 3 volumes of chloroform, washing each extract with 
the same two successive quantities, each of 5 ml, of water and 
continue the extraction until complete extraction of alkaloids 
has been effected (2.6.4). Evaporate the chloroform, boil the 
residue with 10.0 ml of 0.05 Msulphuric acid, cool and titrate 
the excess of acid with 0.1 Msodium hydroxide using methyl 
red solution as indicator.

1 ml.of 0.05 Msulphuric acid is equivalent to 0.03794 g of 
(C17H19NO3)2,H2SO4,5H2O.

Storage. Store protected from light.

Morphine Injection
Morphine Sulphate Injection

Morphine Injection is a sterile solution of Morphine 
Sulphate in Water for Injections.

Morphine Injection contains not less than 90.0 per cent and 
not more than 110.0 per cent ofthe stated amount of morphine 
sulphate, (C17Hi9NO3)2,H2SO4,5H2O.

Usual strength. 10 mg per ml; 15 mg per ml; 50 ml per ml.

Identification
A. Evaporate a volume containing 5 mg ofMorphine Sulphate 
to dryness on a water-bath. Dissolve the residue in 5 ml of 
water and add 0.15 ml of dilute potassium ferricyanide 
solution', a bluish green colour is produced immediately, which 
changes rapidly to blue.

B. It gives reaction (A) of sulphates (2.3.1).

Tests
pH (2.4.24). 2.5 to 6.0.

Bacterial endotoxins (2.2.3). Not more than 17.0 Endotoxin 
Units per mg of morphine; if labelled for intrathecal use it 
contains not more than 14.29 Endotoxin Units per mg of 
morphine.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Measure a volume containing 25 mg ofMorphine 
Sulphate and dilute with sufficient of the mobile phase to 
produce 100.0 ml, freshly prepared/

Reference solution: Weigh 25 mg of morphine sulphate IPRS 
and dissolve in sufficient of the mobile phase to produce 
100.0ml, freshly prepared.
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Chromatographic system
- a stainless steel column 40 cm x 4.6 mm, packed with 

octadecylsilane. bonded to porous silica (5 pm),
- mobile phase: dissolve 0.73 g of sodium heptane­

sulphonate in 720 ml of water, add 280 ml of methanol 
■ and 10 ml of glacial acetic acid,

flow rate: 1.5 ml per minute,
- spectrophotometer set at 280 nm, ;
- injection volume: 20 pl.

Inject the test solution and reference solution.

Calculate the content of (CpH^NOsj^E^SO^SECO in the 
injection.

Storage. Store protected from light.

Morphine Tablets
Morphine Sulphate Tablets
Morphine Tablets contain not less than 92.5'per cent and not 
more than 107.5 per cent of the stated amount of morphine 
sulphate, (Ci7H19NO3)2,H2SO4,5H2O.

Usual strengths. 10 mg; 20 mg; 30 mg; 60 mg.

Identification
A. Disperse a quantity of the powdered tablets containing 
20 mg of Morphine Sulphate with 5 ml of water, filter and add 
to the filtrate 0.05 ml of irori(III) chloride solution;,a blue 
colour is produced. ; ■■

B. Shake a quantity ofthe powdered tablets containing 10 mg 
ofMorphihe Sulphate xvith 10 ml of water, filter and to 5 ml of 
the filtrate add 0.15 ml of dilute potassium 
hexacyanoferrate(HI) solution and 0.05 .ml- of iron(lll) 
chloride solution; a bluish green colour is produced 
immediately, which changes rapidly to blue.

C. It gives the reactions of sulphates (2.3.1).

Tests
Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml ofphosphate buffer pH 6.5,
Speed andtime. 50rpmand45 minutes.. . / • . ..

Withdraw a suitable volume of the medium and filter.:
Determine by liquid chromatography (2.4.14).

Test solution.. Use the filtrate,..dilute .if necessary,, with 
phosphate buffer pH 6.5, to produce a solution containing 
0.001 per cent w/w of Morphine Sulphate.

Reference solution. A 0.001 per cent w/v solution of morphine 
sulphate IPRS in phosphate buffer pH 6.5. \ C ; - i

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm), :
- mobile phase: a mixture of 5 0 volumes of methanol and 

50 volumes of 0.01M sodium heptanesulphonate, in 
0. IM acetic acid,

- flow rate: 2 ml per minute,
- spectrophotometer set at 211 nm,
- injection volume: 50 pl.

Inject the reference solution and the test solution.

Calculate the content of (CnlLyNO^f.HiSCC.SI-LO in the 
medium.

1 g of (C17Hl9NO3)2 is equivalent to 1.330 g of (CnH^O^, 
H2SO4,5H2O.

Q. Not less than 70 per cent of .the .stated amount of 
(C17H19NO3)2,H2SO4,5H2O4.

Related substances. Determine by thin-layer chromatography 
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 2.5 volumes of 13.5 M ammonia, 
32.5 volumes of acetone, 35 volumes of ethanol (70'per cent) 
and 35 volumes of toluene.

Solvent mixture. Equal volumes of ethanol (95 per cent) and 
water

Test solution. Disperse a quantity of the powdered tablets 
containing 10 mg of Morphine Sulphate ini 0 ml of the solvent 
mixture for 10 minutes and filter.

Reference solution (a). Dissolve. 5 mg of codeine phosphate 
in 5 ml of the test solution and dilute 1.0 ml of the solution to 
200.0 ml with the solvent mixture.

Reference solution (b). Dilute 2.0 ml of reference solution (a) 
to 5.0 ml with the solvent mixture.

Apply to the plate 50 pl of each solution. After development, 
dry the plate in air and spray the plate with potassium 
iodobismuthate solution, and allow it to dry. for 15 minutes in 
air and spray with hydrogen peroxide solution (10. volumes). 
The spot corresponding to codeine is bluish-grey and the 
spot corresonding to moiphine is pinkish. In the chromatogram 
obtained with the test solution, any spot corresponding to 
codeine is not more intense than the spot due to codeine in 
the chromatogram obtained with reference solution (a) 
(0.5 per cent), any other secondary spot is not more intense 
than the spot corresponding to moiphine in the chromatogram 
obtained with reference solution (a) (0.5 per cent) and not 
more than two such spots are more, intense than the spot 
corresponding to morphine in the chromatogram obtained with 
reference solution (b) (0.2 per cent). The testis not valid unless 
the chromatogram obtained with reference solution (a) shows 
two. clearly separated spots. Ignore any spot with an Rfvalue 
of less than 0.1.
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Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Disperse a quantity of 
the powder containing 0.1 g of Morphine Sulphate with 25 ml 
of water and 5 ml of IM sodium hydroxide, add 1 g of 
ammonium sulphate, shake to dissolve, add 20 ml of ethanol 
(95 per cent) and extract with successive quantities of40,20, 
20 and 20 ml of a mixture of 3 volumes of chloroform and 
1 volume of ethanol (95 percent). Wash each extract with the 
same 5 ml of water, filter and evaporate the solvent. Dissolve 
the residue in 10 ml of 0.05 M hydrochloric acid, boil, cool, 
add 15 ml of water. Titrate the excess of acid with 0.05 M 
sodium hydroxide using methyl red solution as indicator. Carry 
out a blank titration.

1 ml of 0.05 Mhydrochloric acid is equivalent to 0.01897 g of 
(C17H!9NO3)2,H2SO4,5H2O.

Storage. Store protected from light

Mosapride Citrate Dihydrate

C21H25C1FN3O3 C6HsO7 2H2O Mol. Wt. 650.0

Mosapride Citrate Dihydrate is (/?5f)-4-amino-5-chlor o- 
2-ethoxy-A'- {[4-(4-fluorobenzyl)-2-morpholinyl]methyl} 
benzamide citrate dihydrate.

Mosapride Citrate Dihydrate contains not less than 98.0 per 
cent and not more than 102.0 per cent of C21H25C1FN3O3 C6H8O7t 
calculated on the anhydrous basis.

Category. Gastroprokinetic agent.

Description. A white or yellowish white crystalline powder.

Identification
Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mosapride 
citrate dihydrate IPRS or with the reference spectrum of 
mosapride citrate dihydrate.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14). — - '■ •*

Test solution. Dissolve 20 mg of the substance under 
examination in 100.0 ml of the mobile phase.

Reference solution (a). Dissolve 6.5 mg of citric, acid 
monohydrate in 100.0 ml of the mobile phase.

Reference solution (b). Dissolve 20 mg of mosapride citrate 
dihydrate IPRS in 100 ml of the mobile phase. Stir with the aid 
of ultrasound to dissolve, cool and dilute 1 ml of the solution 
to 200 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: 60 volumes of a buffer solution, prepared 

by dissolving 1.4 ml of orthophosphoric acid in 1000 ml 
of water, adjusted to pH 3.0 with triethylamine, and 40 
volumes of acetonitrile,

- flow rate: 1 ml per minute,
- spectrophotometer set at 276 nm,
- injection volume: 20 pl.

Inject reference solution (b). The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject reference solution (a). Inject the test solution. Measure 
the responses for all peaks except the peak due to the analyte, 
peaks from the blank and the peak corresponding to citric 
acid. In the chromatogram obtained with the test solution, the 
area of any secondary peak is not more than the area of the 
peak in the chromatogram obtained with reference solution 
(b) (0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area of the peak in the 
chromatogram obtained with the reference solution (b) 
(1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy 
metals,1 Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). 5.0 per cent to 7.0 per cent, determined on 1.0 g.

Assay. Weigh 0.35 g, dissolve in 70 ml'of a mixture of 1 volume 
of glacial acetic acid and 7 volumes of methyl ethyl ketone. 
Cover the beaker and heat on a water-bath at 80° to dissolve. 
Cool and titrate with 0.1 M perchloric acid, determining the 
end-point potentiometrically (2.4.25). Cany out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.061405 g of 
c^cmo^A.. '

Storage. Store protected from moisture.

Mosapride Citrate Tablets
Mosapride Citrate Tablets contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
mosapride citrate, C2I1 LsClFNAQHsO;-

Usual strengths. 2.5 mg; 5 mg; 10 mg; 15 mg.
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MOSAPRIDE CITRATE TABLETS IP 2022

Identification

In the Assay, the retention time of the principal peak in the 
chromatogram obtained with the test solution corresponds to 
the peak in the chromatogram obtained with the reference 
solution.

Tests

Dissolution (2.5.2).
Apparatus No. 2 (Paddle),
Medium. 500 ml of 0.1 Mhydrochloric acid,
Speed and time. 100 rpm and 15 minutes.

Withdraw a suitable volume ofthe medium and filter. Determine 
by liquid chromatography (2.4.14).

Test solution. Use the filtrate, diluted if necessary, with the 
dissolution medium

Reference solution.

For 2.5 mg tablets—

Weigh 26.5 mg of mosapride citrate dihydrate IPRS and 
dissolve in 25 ml ofthe mobile phase. Dilute 5 ml ofthe solution 
to 1000 ml with the medium.

For other than 2.5mg tablets—

Weigh 26.5 mg of mosapride citrate dihydrate IPRS.ixnd 
dissolve in 25 ml ofthe mobile phase. Dilute 5 ml ofthe solution 
to 500 ml with the medium.

Use the chromatographic system described under Assay

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates and 
the tailing factor is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content of CiiHisClFNsO^CcHgCb.

Q. Not less than 70 per cent of the stated amount of
c21h25cifn3o3,c6h8o7:
Uniformity of content. Complies with the test stated under 
tablets.

Determine by liquid chromatography (2.4.14) as described in 
the Assay using the following solutions.

Test solution. Dissolve 1 tablet in 100 ml ofthe mobile phase. 
Centrifuge for 15 minutes. Dilute the clear supernatant liquid 
if necessary, with the mobile phase to produce a solution 
containing 0.02 mg of mosapride citrate per ml.

Reference solution. Weigh 26.5 mg of mosapride citrate 
dihydrate IPRS and dissolve in 100 ml of the mobile phase) 
Dilute with the mobile phase to produce a solution containing 
of 0.02 mg of mosapride citrate per ml. ?>

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing about 10 mg of mosapride 
citrate and dissolve in 50 ml of the mobile phase. Centrifuge 
for 15 minutes. Dilute 5 ml of the clear supernatant liquid to 
50 ml with the mobile phase.

Reference solution. Weigh 21.2 mg of mosapride citrate 
dihydrate IPRS and dissolve in 100 ml of the mobile phase. 
Dilute 5 ml of the solution to 50 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm),
- mobile phase: 60 volumes of a buffer solution, prepared 

by dissolving 1.4 ml of orthophosphoric acid in 1000 ml 
of water and adjusted to pH 3.0 withtrie thy lam ine, and 
40 volumes of acetonitrile,

- flow rate: 1 ml per minute, 
- spectrophotometer set at 276 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
column efficiency is not less than 4000 theoretical plates, the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and reference solution.

Calculate the content of C2iH25ClFN3O3 C6H8O7 in the tablets.

Labelling. The label states the strength in terms of the 
equivalent amount of anhydrous mosapride citrate.'

Moxifloxacin Hydrochloride

C21H2SC1FN3O4 Mol. Wt. 437.9.

Moxifloxacin Hydrochloride is l-Cyclopropyl-6-fluoro-8- 
methoxy-7-[(4as,7as)-octahydro-6#-pyrolo’3,4-b] pyridin-6- 
ylj-4-oxo-1,4-dihydroquinoline-3-carboxylic acid 
hydrochloride.,

Moxifloxacin Hydrochloride contains 98.0 per cent to 102.0 
per cent of C2iH25C1FN3O4, calculated on the anhydrous basis.

Category. Antibacterial.

Description. A light yellow or yellow powder or crystals, 
slightly hygroscopic.
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IP 2022 MOXIFLOXACIN HYDROCHLORIDE

Identification
A. Determined by infrared absorption spectrophotometry 
(2.4.6). Compare the spectrum with that obtained with 
moxifloxacin hydrochloride IPRS or with the reference 
spectrum of moxifloxacinhydrochloride.

B. Dissolve 50 mg in 5 ml of water, add 1 ml of dilute nitric 
acid, mix, allow to stand for 5 minutes and filter. The filtrate 
gives reactions of chlorides (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in dilute 
sodium hydroxide solution is not more opalescent than 
standard OS2 and not more intensely coloured than reference 
solution GYS2 (2.4.1) If intended for use in the manufacture of 
parenteral preparations, the solution is clear and not more 
intensely coloured than reference solution GYS2 (2.4.1).

pH (2.4.24). 3.9 to 4.6, determined in 0.2 per cent w/v solution 
in carbon dioxide- free water.

Specific optical rotation (2.4.22). -138.0° to -125.0°, 
determined on 1.0 per cent w/v solution in equal mixture of 
acetonitrile and water.

Related substances. Determined by liquid chromatography 
(2.4.14).

Solvent mixture. Dissolve 0.5 g of tetrabutylamonium 
hydrogen sulphate and 1.0 g of potassium dihydrogen 
phosphate in 500 ml of water. Add 2 ml of orthophosphoric 
acid and 0.05g of anhydrous sodium sulphite, dilute to 
1000. ml with water.

Test solution (a). Dissolve 50 mg of the substances under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture.

Test solution (b). Dilute 2.0 ml of test solution (a) to 20.0 ml 
with the solvent mixture.

Reference solution (a). A 0.01 per cent w/v solution of 
moxifloxacin hydrochloride IPRS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of test solution (a) to 
100.0 ml with the solvent mixture. Dilute 1.0 ml ofthe solution 
to 10.0ml with the solventmixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenylsilane bonded to porous silica (5 pm),
- column temperature: 45°,
- mobile phase: a mixture of 28 volumes of methanol and 

72 volumes of a solution containing 0.05 per cent w/v of 
terabutylammonium hydrogen sulphate and 0.1 per cent 
w/v of potassium dihydrogen phosphate and 0.34 per 
cent w/v of orthophosphoric acid,

- flowrate: 1.3mlperminute,

— spectrophotometer set at 293 nm, 
- injection volume: 10 p.1.

Name Relative 
retention time

Correction 
factor

Moxifloxacin (Retention 
time: about 14 minutes) 1.0

Moxifloxacin impurity A1 1.1 —

Moxifloxacin impurity B2 1.3 1.4
Moxifloxacin impurity C3 1.4 —

Moxifloxacin impurity D4 1.6 —

Moxifloxacin impurity E5 1.7 3.5.

1 l-cyclopropyl-6,8-difluoro-7-[(4aS,7a$)-octahydro-6j7-pyrrolo[3,4- 
i>]pyridin-6-yl]-4-oxo-l,4-dihydroquinoii:ne-3-carboxylic acid,
2l-cyclopropyl-6,8-dimethoxy-7-[(4aS,7aS)-octahydro-67f- 
pyrro{o[3,4-Z?]pyridin-6-yl]-4-oxo-l,4-dihydroquinoIine-3-carboxylic 
acid,
31 -cyclopropyl-8-ethoxy-6-fluoro-7- [(4 aS, 7 aS)-octahydro-6H- 
pyrrolo[3,4-£>]pyridin-6-yl]-4-oxo-l,4-dihydroquinoline-3-carboxylic 
acid,
4l-cyclopropyl-8-fluoro-6-methoxy-7-[(4aS,7aS)-octahydro-6/Z- 
pyrrolo[3,4-i]pyridin-6-yl]-4-oxo-l,4-dihydroquinoline-3-carboxylic 
acid,
sl-cyclopropyl-6-fluoro-8-hydroxy-7“[(4aS,7aS)-octahydro-6/7- 
pyrrolo[3,4-6]pyridin-6-yl]-4-oxo-I,4-dihydroquinoline-3-carboxylic 
acid.

Inject reference solution (a). The test is not valid unless the 
column efficiency is not less than 2000 theoretical plates and 
the tailinag factor is not more than 2.0.

Inject reference solution (b) and test solution (a). Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the chromatogram obtained with test solution (a), the 
area of any secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.1 per cent) and the sum of areas of all the 
secondary peaks is not more than 3 times the area of the 
principal peak in the chromatogram obtained with reference 
solution (b) (0.3 per cent). Ignore any peak with an area less 
than 0.5 times the area ofthe principal peak inthe chromatogram 
obtained with reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 4.5 per cent, determined on 
0.2 g.

Assay. Determine by liquid chromatography (2.4.14), as 
described in the Related substances.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 50.0 ml with 
the solvent mixture. Dilute 2.0 ml ofthe solution to 20.0 ml with 
the solvent mixture.

Reference solution. A 0.01 per cent w/v solution of 
moxifloxacin hydrochloride IPRS in the solvent mixture.
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MOXIFLOXACIN EYE DROPS IP 2022

Inject the reference solution and the test solution.

Calculate the content of C21H25CIFN3O4.

Storage. Store protected from light and moisture.

Moxifloxacin Eye Drops
Moxifloxacin Eye Drops are a sterile solution of Moxifloxacin 
Hydrochloride in purified water.

Moxifloxacin Eye Drops Contain not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
moxifloxacin, C21H 24FN3O4.

Usual strength. 0.5 percent w/v.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

Tests
pH (2.4.24). 6.3 to 7.3.

Related substances. A. Determine by liquid chromatography 
(2.4.14) as described in the Assay using following 
modifications.

B. methanol,
- a gradient programme using the conditions given below, 
- spectrophotometer set at 293 nni,
- injection volume: 25.pl. ' .

Time Mobile phase A Mobile phase B Flow rate
(in min) (per cent w/v) (per cent v/v) (ml per minute)

0 69 31 0.5
30 69 31 0.5
31 60 40 0.9
36 60 40 0.9
37 69 31 0.5
42 69 31 0.5

Inject reference solution (a) and (b). The test is not valid unless 
the resolution between the peaks due to moxifloxacin and 
moxifloxacin impurity Ais not less than 2.0.in the chromatogram 
obtained with reference solution (b). The column efficiency is 
not less than 4000 theoretical plates, the tailing factor is not 
more than 2.0 and the relative standard deviation for replicate 
injections is not more than 2.0 per cent in the chromatogram 
obtained with reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the content of C2iH24FN3O4 in the eye drops.

Inject the test solution. The area of any secondary peak is not 
more than 0.5 per cent arid the sum of areas of all the secondary 
peaks is not more than 1.5 per cent, calculated by area 
normalization.

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a suitable, volume of the eye drops 
containing 5 mg of moxifloxacin to 50.0 ml with mobile phase 
A. . ' . ....

Reference solution (a). A 0.01 per cent w/v solution of 
moxifloxacin hydrochloride IPRS in mobile phase A.

Reference solution (b). A 0.001 per cent w/v solution of 
moxifloxacin impurity A 'IPRS (l-cyclopropyl-6,8-difluoro- 
l,4-dihydro-7-[(4aS ,7aS )-octahydro-6H ~pyrrolo[3,4-b] 
pyridin-6~yl]-4~oxo-3-quinolinecarboxylic acid IPRS) in 
reference solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with 

phenyl groups chemically bonded to porous silica 
. (5pm),

- column temperature: 45°,
- mobile phase: A. dissolve 0.5 g of tetrdbutylammoriium 

hydrogen sulphate and 1.0 g of monobasic potassium 
phosphate in 1000 ml of water, add 2 ml of 
orthophosphoric acid, filter,

Multiple Electrolytes and Dextrose 
Injection Type I
Multiple Electrolytes and Dextrose Injection Type I is a sterile 
solution of Dextrose and suitable salts, in. Water for Injection 
to provide sodium, potassium, magnesium, acetate, phosphate 
and chloride ions. It may contain Hydrochloric Acid or Sodium 
Hydroxide used for adjusting the pH.

Usual strength.
, Sodium acetate 0-32 g

Potassium chloride 0.13 g
Dipotassium hydrogen phosphate 0.026 g
Magnesium chloride - 0.031 g
Dextrose 5.0 g

Water for Injections to 100 ml

Concentration of electrolytes in mmol /1.
Sodium , . . 23.0
Potassium • • 20.0

' Magnesium 1.5
Acetate 23.0
Chloride 20.0

Phosphate 1.5 
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IP 2022 MULTIPLE ELECTROLYTES AND DEXTROSE INJECTION TYPE I

Multiple Electrolytes and Dextrose Injection Type I contains 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of sodium, Na, potassium, K, magnesium, 
Mg, acetate, C2H3O2, and phosphate, PO4. It also contains not 
less than 90.0 per cent and not more than 120.0 per cent ofthe 
stated amount of chloride, Cl and not less than 90.0 per cent 
and not more than 110.0 per cent of the stated amount of 
dextrose, C6Hi2O6. It contains no antimicrobial agent.

Description. A clear, colourless or faintly straw-coloured 
solution.

Identification

A. To 1 ml add 0.05 ml of potassium cupri-tartrate solution', 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed.

B. 20 ml gives the reactions of acetates, chlorides phosphates, 
sodium salts, potassium salts and magnesium salts (2.3.1).

Tests

pH (2.4.24). 3. Oto 7.0.

5-Hydroxymethylfurfural and Related substances. Dilute a 
volume containing 1.0 g of Dextrose to 500.0 ml with water 
and measure the absorbance of the resulting solution at the 
maximum at about 284 nm; absorbance at about 284 nm, not 
more than 0.25 (2.4.7).

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay: For sodium — Dilute suitably with water and determine 
by Method A for flame photometry (2.4.4), or by Method Afor 
atomic absorption spectrophotometry (2.4:2), measuring at 
589 nm and using sodium solution FP or sodium solution 
AAS. respectively, suitably diluted with water for the standard 
solutions.

For total potassium — Dilute suitably with water and 
determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
measuring at 767 nm and using potassium solution FP or 
potassium solution AAS respectively, suitably diluted with 
water for the standard solutions.

For magnesium — To 50; 0 ml add 50 ml of water and 5 ml of 
strong ammonia-ammonium chloride solution and titrate with 
0.005 Mdisodium edetate using 50 mg of eriochromeblack 
Tmixture as indicator.

1 ml of 0.005 Mdisodium edetate is equivalent to 0.1215 mg 
of Mg.

For acetate — Determine by liquid chromatography (2.4.14).

Test solution. Dilute a measured volume of the preparation 
under examination quantitatively with water to obtain a 
solution containing about 0.12 per cent w/v of sodium acetate. 

Reference solution. Dissolve a weighed quantity of sodium 
acetate in water to obtain a solution having a known 
concentration of about 0.12 per cent w/v of sodium acetate. 
Chromatographic system

- a stainless steel column 30 cm x 7.8 mm, packed with 
strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-diyinylbenzene copolymer in the 
hydrogen form (7 pm) and a guard column 4 cm x 7.8 mm 
packed with the same column material,

- column temperature: 60°,
- mobile phase: 0.1 M sulphuric acid,
- flow rate: 0.8 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 
Inject the reference solution and the test solution. Calculate 
the content of acetate in the preparation under examination.' 
For phosphate — Dilute a measured volume containing about 
4 mg of phosphate with sufficient water to produce 50.0 ml. 
Transfer 2.0 ml of the solution to a test-tube. Add 1.0 ml of a 5 
per cent w/v solution of ammonium molybdate in a cooled 
mixture of sulphuric acid and water (15:85) and allow to stand 
for 3 minutes. Add 1.0 ml of a freshly prepared 0.5 per cent 
w/v solution of hydroquinone containing 1 drop of sulphuric 
acid and 1.0 ml of a freshly prepared 20 per cent w/v solution 
of anhydrous sodium sulphite, add 5.0 ml of water, mix and 
allow to stand for 30 minutes. Measure the absorbance of the 
resulting solution at the maximum at. about 640 nm (2.4.7), 
using as the blank a solution prepared in the same manner by 
treating 2 ml of water instead ofthe solution ofthe preparation 
under examination. Calculate the content of phosphate from 
the absorbance obtained by simultaneously carrying out the 
operation using a known concentration of about 0.11 mg per 
ml of dipotassium hydrogen phosphate in water instead of 
the solution of the preparation under examination.
For total chloride—To 20.0 ml add 30 ml of water, 50.0 ml of 
0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash.the 
precipitate with water slightly acidified with nitric acid and 
titrate the excess of silver, nitrate with 0.1 M:.ammonium 
thiocyanate using ferric ammonium sulphate solution as 
indicator until a reddish yellow colour; is produced. Carry out 
a blank titration.
1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of total 
chloride, calculated as Cl.

For dextrose — To a measured volume containing 2 g to 5 g of 
Dextrose, add 0.2 ml of 5 Mammonia and sufficient water to 
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MULTIPLE ELECTROLYTES AND DEXTROSE INJECTION TYPE II IP 2022

produce 100.0 ml. Mix well, allow to stand for 
30 minutes and determine the optical rotation in a 2-dm tube 
(2.4,22). The observed rotation in degrees multiplied by 0.9477 
represents the weight, in g, of dextrose,; C6Hi2O6 in the volume 
taken for assay.

Storage. Store in single dose containers at a temperature not 
exceeding 30°.

Labelling. The label states (1) the content of each electrolyte 
in terms of millimoles in a given volume; (2) the amount of 
each ingredient in 100 ml; (3) the total osmolar concentration 
in mOsmol per litre; (4) that the preparation should not be 
used if it contains visible particles.

Multiple Electrolytes and Dextrose 
Injection Type II
Multiple Electrolytes and Dextrose Injection Type II is a sterile 
solution of Dextrose and suitable salts in Water for Injections 
to provide sodium, potassium, calcium, magnesium and 
chloride ions. It may contain Hydrochloric Acid or Sodium 
Hydroxide used for adjusting.the pH.

Usual strength.
Sodium acetate 0.33 g
Sodium chloride 0.088' g
Potassium chloride 0.12 g
Calcium chloride dihydrate 0.037; g:
Magnesium chloride , 0.031 g
Dextrose 5.0 g
Water -for Injections to 100 ni

Concentration of electrolytes in mrnol /1
Sodium , . . .. 40.0
Potassium 16.0
Calcium ■ 2.5
Chloride 40.0
Magnesium . ..1.5
Acetate 24.0

Multiple Electrolytes and Dextrose Injection Type II contains 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of sodium, Na, potassium, K, calcium, Ca,- 
magnesium, Mg and acetate, C2H3O2. It Contains not less, than 
90.0 per cent and not more than 120.0 per cent ofthe stated 
amount of chloride, Cl. It also contains not less than 90.0 per 
cent and not more thanl 10.0. per cent of the stated amount of 
dextrose, C6H12O6. It contains no antimicrobial agent.

Description, A clear, colourless or faintly straw-coloured 
solution.'

Identification

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution’, 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed.

B. 20 ml gives the reactions of acetates, chlorides sodium 
salts, potassium salts, calcium salts and magnesium salts 
(2.3.1). .......

Tests

pH(2.4.24).3.0to7.0.

5-Hydroxy methylfurfural and Related substances. Dilute a 
volume containing 1.0 g bf Dextrose to 500.0 ml with water 
and measure the absorbance of the resulting solution at the 
maximum at about 284 nm; absorbance at about 284 nm, ndt 
more than 0.25 (2.4.7).

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. For total sodium .— Dilute suitably with water and 
determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
measuring at 589 nm and using sodium solution FP or sodium, 
solution AAS respectively, suitably diluted with water for the 
standard solutions. ...........

For potassium — Dilute suitably with water and determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
767 nm and using potassium solution FP or potassium, 
solution AAS respectively, suitably diluted with water for the 
standard solutions.'

For calcium — Dilute suitably with water arid determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
422.7 nm and using calcium solution FP or calcium solution 
AAS respectively, suitably diluted with water for the standard 
solutions.

For magnesium — Dilute suitably with water and determine 
by Method A for flame phbtorrietry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2,4.2), measuring at 
296 nm and. using magnesium solution FP or magnesium 
solution AAS respectively, suitably diluted with water for the 
standard solutions.

For acetate — Determine by liquid chromatography (2.4.14).

Test solution. Dilute a measured volume of the preparation 
under examination quantitatively with water to obtain a 
solution containing about 0; 12 per cent w/v of SodiumAcetate.
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MULTIPLE ELECTROLYTES AND DEXTROSE INJECTION TYPE III

Reference solution. Dissolve a weighed quantity of sodium 
acetate in water to obtain a solution having a known 
concentration of about 0.12 per cent w/v of sodium acetate.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm, packed with 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
hydrogen form (7 pm) and a guard column 4 cm x 7.8 mm 
packed with the same column-material,

- column temperature: 60°,
- mobile phase: 0,1 Msulphuric acid,. - ;
- - flow rate: 0.8 ml per minute, . ,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent. 

Inject the reference solution and the test solution. Calculate 
the content of acetate in the preparation under examination.

For total chloride — To 20.0 ml add 30 ml of water, 50.0 ml of 
0,1 Msilver nitrate and 2 ml of nitric acid. Filter, wash the 
precipitate with water slightly acidified with nitric acid and 
titrate the excess of silver nitrate with 0.1 M ammonium 
thiocyanate using ferric ammonium sulphate solution as 
indicator until a reddish yellow colour is produced. Carry out 
a blank titration.

1 ml of 0.1 Msilver nitrate is equivalent to 0.003545 g of total 
chloride, calculated as Cl.

For dextrose — To a measured volume containing 2 g to 5 g of 
Dextrose, add 0.2 ml of 5 Mammonia and sufficient water to 
produce 100.0 ml. Mix well, allow to stand for 
30 minutes and determine the optical rotation in a 2-dm tube 
(2.4.22). The observed rotation in degrees multiplied by 0.9477 
represents the weight, in g, of dextrose, C6H)2O6 in the volume 
taken for assay.

Storage. Store in single dose containers at a temperature not 
exceeding 30°.

Labelling. The label states (1) the content of each electrolyte 
in terms of millimoles in a given volume; (2) the amount of 
each ingredient in 100 ml; (3) the total osmolar concentration 
in mOsmol per litre; (4) that the preparation should not be 
used if it contains visible particles.

Multiple Electrolytes and Dextrose 
Injection Type III
Multiple Electrolytes and Dextrose Injection Type III is a sterile 
solution of Dextrose and suitable salts in Water for Injections 

to provide sodium, potassium, acetate, chloride and phosphate 
ions. It may contain Hydrochloric Acid or Sodium Hydroxide 
used for adjusting the pH.

Usual strength.

Sodium acetate 0.28 g

Sodium chloride 0.10 g
Potassium chloride • 0.15 g

Dipotassium hydrogen phosphate ■ 0.13 g
Dextrose 5.0 g
Water for Injections to 100 rd

Concentration of electrolytes in mmol /1- •
Sodium 37.0
Potassium 35.0
Acetate 20.0
Chloride 37.0
Phosphate 7.5

Multiple Electrolytes and Dextrose Injection Type III contains 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of. sodium, Na, potassium, K, acetate, 
C2H3O2, and phosphate, PO4, and not less than 90.0 per cent 
and not more than 120.0 per cent of the stated amount of 
chloride, Cl. It also contains not less than 90.0 per cent and 
not more than 110.0 per cent of the stated amount of dextrose, 
C6H12O6. It contains no antimicrobial agent.

Description. A clear, colourless or faintly straw-coloured 
solution.

Identification

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution', 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed.

B. 20 ml gives the reactions of acetates, chlorides phosphates, 
sodium salts and potassium salts (2.3.1).

Tests

pH (2.4.24). 3.0 to 7.0.

5-Hydroxymethylfurfural and Related substances. Dilute a 
volume containing 1.0 g of Dextrose to 500.0 ml with water 
and measure the absorbance of the resulting solution at the 
maximum at about 284 nm; absorbance at about 284 nm, not 
morethan0.25 (2.4.7).

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).
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Assay. For total sodium — Dilute suitably with water and 
determine by Method A for flame,photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
measuring at 589 nm and using sodium solution FP or sodium 
solution AAS respectively, suitably diluted with water for the 
standard solutions.

For potassium —• Dilute suitably with water and determine 
by Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry. (2.4.2), measuring at 
767 nm and using potassium solution FP or potassium 
solution AAS respectively, suitably diluted with water for the 
standard solutions.

For acetate ■— Determine by liquid chromatography (2.4.14).

Test solution. Dilute a measured volume of the preparation 
under examination quantitatively with water Ao obtain a 
solution containing about 0.12 per cent w/v of Sodium Acetate.

Reference solution. Dissolve a weighed quantity of sodium 
acetate in water to obtain a solution having a known 
concentration of about 0.12 per cent w/v of sodium acetate.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm, packed with 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
hydrogen forni (7 pm) and a guard column 4 cm x 7.8 mm 
packed with the same column material, J'

- column temperature: 60°,
- mobile phase: 0.1 Msulphuric acid, '
- flow rate: 0.8 ml per minute,
- spectrophotometer set at 210 nm, 
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the.relative.standard 
deviation for replicate injections is not more than2.0 per cent.

Inject the reference solution and the test solution; Calculate 
the content of acetate in the preparation under examination. r 

For phosphate—Dilute a measured volume containing about 
4 mg of phosphate with sufficient water to produce 50.0 ml. 
Transfer 2.0 ml of the solution to a test-tube. Add 1.0 ml of a 5 
per cent w/v solution of ammonium molybdate in a cooled 
mixture of sulphuric acid and water (15:85) and allow to stand 
for 3 minutes. Add 1.0 ml of a freshly prepared 0.5 per cent 
w/v solution of hydroquinone containing; 1 drop of sulphuric 
acid%x\& 1.0 ml of a freshly prepared 20 per cent w/v solution 
of anhydrous sodium sulphite,add 5.0 ml of water,. mix and 
allow to stand for 30 minutes. Measure the absorbance of the; 
resulting solution at the maximum at about 640 nm (2.4.7), 
using as the blank a solution prepared in the same manner by 
treating 2 ml of water instead ofthe solution ofthe preparation 
under examination. Calculate the content of phosphate from5 
the absorbance obtained by simultaneously carrying: out the;
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operation using a known concentration of about 0.11 mg per 
ml of dipotassium hydrogen phosphate in water instead of 
the solution of the preparation under examination..

For total chloride—To 20.0 ml add 30 ml of water, 50.0 ml of 
0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the 
precipitate with water slightly acidified with nitric acid and 
titrate the excess of silver nitrate with 0.1 M ammonium 
thiocyanate using ferric ammonium sulphate solution as 
indicator until a reddish yellow colour is produced. Cany out 
a blank titration.

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of total 
chloride, calculated as Cl.

For dextrose — To a measured volume containing 2 g to 5 g of 
Dextrose, add 0.2 ml of 5 Mammonia and sufficient water to 
produce 100.0 ml. Mix well, allow to stand for 
30 minutes and determine the optical rotation in a 2-dmtube 
(2.4.22). The observed rotation in degrees multiplied by 0.947.7, 
represents the weight, in g, of dextrose, C(,IL2O6 in the volume 
taken for assay.

Storage. Store in single dose containers at a temperature not 
exceeding 30°. . .

Labelling. The label states (1) the content of each electrolyte 
in terms of millimoles in a given volume; (2) the amount of 
each ingredient in 100 ml; (3) the total osmolar concentration 
in mOsmol per litre; (4) that the preparation should not be 
used if it contains visible particles. '

Multiple Electrolytes and Dextrose 
Injection Type IV
Multiple Electrolytes and Dextrose Injection Type IV is a sterile 
solution of Dextrose arid suitable salts in Water for Injectioris 
to provide sodium, potassium, ammonium and chloride ions.1 
It may contain Hydrochloric Acid or Sodium Hydroxide used 
for adjusting the pH.

Usual strength.

Sodium chloride
Potassium chloride

Ammonium chloride:
Dextrose
Water for Injections to
Concentration of electrolytes in mmol /1
Sodium ' 63.0
Potassium 17.0

Ammonium ... 70.0
Chloride 150.0

0.37 g
0.13 g
0.37 g

5.0 g
100 nd
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Multiple Electrolytes and Dextrose Injection Type IV contains 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of sodium, Na, potassium, K, and 
ammonium, NH4 and not less than 90.0 per cent and not more 
than 120.0 per cent ofthe stated amount of chloride, Cl. It also 
contains not less than 90.0 per cent and not more than 
110.0 per cent of the stated amount of dextrose, C6Hi3O6. It 
contains no antimicrobial agent.

Description. A clear, colourless or faintly straw-coloured 
solution.

Identification

A. To 1 ml add 0.05 ml of potassium cupri-tartrate solution', 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed.

B. 20 ml gives the reactions of chlorides ammonium salts, 
sodium salts and potassium salts (2.3.1).

Tests

pH(2.4.24). 3.0 to 7.0.

5-Hydroxymethylfurfural and Related substances. Dilute a 
volume containing 1.0 g of Dextrose to 500.0 ml with water 
and measure the absorbance of the resulting solution at the 
maximum at about 284 nm: absorbance at about 284 nm, not 
more than 0.25 (2.4.7).

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. For total sodium — Dilute suitably with water and 
determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
measuring at 589 nm and using sodium solution FP ox sodium 
solution AAS respectively, suitably diluted with water for the 
standard solutions.

For potassium — Dilute suitably with water and determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
767 nm and using potassium solution FP or potassium 
solution AAS respectively, suitably diluted with water for the 
standard solutions.

For ammonium — Transfer a measured volume of the 
preparation under examination, containing about 63 mg of 
ammonium, to a 500-ml Kjeldahl flask, dilute to 200 ml with 
water, mix and add 50 ml of 40 per cent w/v solution of sodium 
hydroxide. Connect the flask immediately to a well-cooled 
condenser through a distillation trap. Let the delivery tube 
from the condenser dip into 40 ml of a 4.0 per cent w/v solution 
of boric acid contained in a suitable receiver. Heat to boiling 

and distil about 200 ml. Cool the liquid in the receiver, if 
necessary, and titrate with 0.05 Msulphuric acid using methyl 
red solution as indicator. Carry out a blank titration.

1 ml of 0.05 M sulphuric acid is equivalent to 1.804 mg of 
ammonium, NH4.

For total chloride—To 20.0 ml add 30 ml of water, 50.0 ml of 
0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the 
precipitate with water slightly acidified with nitric acid and 
titrate the excess of silver nitrate with 0.1 M ammonium 
thiocyanate using ferric ammonium sulphate solution as 
indicator until a reddish yellow colour is produced. Carry out 
a blank titration.

1 ml of 0.1 Msilver nitrate is equivalent to 0.003545 g of total 
chloride, calculated as Cl.

For dextrose — To a measured volume containing 2 g to 5 g of 
Dextrose, add 0.2 ml of 5 Mammonia and sufficient water to 
produce 100.0 ml. Mix well, allow to stand for 
30 minutes and determine the optical rotation in a 2-dm tube 
(2.4.22). The observed rotation in degrees multiplied by 0.9477 
represents the weight, in g, of dextrose, C6H12O6 in the volume 
taken for assay.

Storage. Store in single dose containers at a temperature not 
exceeding 30°.

Labelling. The label states (I) the content of each electrolyte 
in terms of millimoles in a given volume; (2) the amount of 
each ingredient in 100 ml; (3) the total osmolar concentration 
in mOsmol per litre; (4) that the preparation should not be 
used if it contains visible particles.

Multiple Electrolytes and Dextrose 
Injection Type V
Multiple Electrolytes and Dextrose Injection Type V is a sterile 
solution of Dextrose and suitable salts in Water for Injections 
to provide sodium, potassium, calcium, magnesium, acetate, 
citrate and chloride ions. It may contain Hydrochloric Acid or 
Sodium Hydroxide used for adjusting the pH.

Usual strength.
Sodium acetate 0.64 g
Sodium chloride 0.50 g
Sodium citrate 0.075 g
Potassium chloride 0.075 g
Calcium chloride 0.035 g
Magnesium chloride 0.031 g

. Dextrose 5.0 g
Water for Injections to 100 iri
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Concentration of electrolytes in mmol 11

Sodium 140.0
Potassium 10.0
Calcium 2.5
Magnesium 1.5
Acetate 47.0
Chloride 103.0
Citrate 2.5

Multiple Electrolytes and Dextrose Injection Type V contains 
not less than 90.0 per cent and not more than 110.0 per cent of 
the stated amounts of sodium, Na, potassium, K and not less 
than 90.0 per cent and not more than 120.0 per cent of the 
stated amount of chloride, Cl. It also contains not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amount of dextrose, C6Hi2O6. It contains no antimicrobial agent.

Description. A clear, colourless or faintly straw-coloured 
solution.

Identification

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution', 
the solution remains blue and clear. Heat to boiling, a copious 
red precipitate is formed.

B. 20 ml gives the reactions of acetates, chlorides citrates, 
sodium salts, potassium salts, calcium salts and magnesium 
salts (2.3.1).

Tests

pH (2.4.24). 3.0 to 7.0.

5-HydroxymethyIfurfuraI and Related substances. Dilute a 
volume containing 1.0 g ofDextrose to 500.0 ml with water 
and measure the absorbance of the resulting solution at the 
maximum at about 284 nm; absorbance at about 284 nm, not 
more than 0.25 (2.4.7).

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit 
per ml.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. For total sodium — Dilute suitably with water and 
determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
measuring at 589 nm and using sodium solution FP or sodium 
solution AAS respectively, suitably diluted with water for the 
standard solutions.

For potassium — Dilute suitably with water and determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
767 nm and using potassium solution FP or potassium 

solution AAS respectively, suitably diluted with water for the 
standard solutions.

For calcium — Dilute suitably with water and determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
422.7 nm and using calcium solution FP or calcium solution 
AAS respectively, suitably diluted with water for the standard 
solutions.

For magnesium — To 50.0 ml add 50 ml of water and 5 ml of 
strong ammonia-ammonium chloride solution and titrate with 
0.005 M disodium edetate using 50 mg of eriochrome black 
T mixture as indicator. Carry out a blank titration using 17.5 
mg of CaCl2.2H2O dissolved in 50 ml of distilled water, add 5.0 
ml of ammonia-ammonium chloride solution and dilute to 
250 ml with water. Calculate the content of magnesium with 
the volume obtained by subtracting the volume of EDTA 
required for calcium from the consumption of 0.005 MEDTA 
in the titration of magnesium. Carry out a blank titration using 
17.5 mg of CaCl2.2H2O dissolved in 50 ml of distilled water, 
add 5.0 ml of ammonia-ammonium chloride solution and dilute 
to 250 ml with water. Calculate the content of magnesium with 
the volume obtained by subtracting the volume of EDTA 
required for calcium from the consumption of 0.005 MEDTA 
in the titration of magnesium.

1 ml of 0.005 Mdisodium edetate is equivalent to 0.1215 mg 
ofMg.

For acetate — Determine by liquid chromatography (2.4.14).

Test solution. Dilute a measured volume of the preparation 
under examination quantitatively with water to obtain a 
solution containing about 0.12 per cent w/v of Sodium Acetate.

Reference solution. Dissolve a weighed quantity of sodium 
acetate in water to obtain a solution having a known 
concentration of about 0.12 per cent w/v of sodium acetate.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm, packed with 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
hydrogen form (7 pm) and a guard column 4 cm x 7.8 mm 
packed with the same column material,

- column, temperature 60°,
- mobile phase: 0.1 Msulphuric acid,
- flow rate: 0.8 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution. Calculate 
the content of acetate in the preparation under examination.
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For citrate — Determine by liquid chromatography (2.4.14).

Test solution. Preparation under examination.

Reference solution. Dissolve a weighed quantity of anhydrous 
sodium citrate, previously dried at 180° for 18 hours, in water 
to obtain a stock solution having a known concentration of 
about 10 mg per ml. Dilute measured volumes of the solution 
quantitatively with water to obtain three solutions having 
known concentrations of about 0.5,1.0 and 2.0 mg, respectively 
of anhydrous sodium citrate per ml.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm, packed with 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
hydrogen form (7 pm) and a guard column 4 cm x 7.8 mm 
packed with the same column material,

- column, temperature 60°,
- mobile phase: 0.1 Msulphuric acid,
- flow rate: 0.8 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution containing 1.0 mg of anhydrous 
sodium citrate per ml. The test is not valid unless the tailing 
factor is not more than 1.5 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject the test solution and all the three preparations of 
reference solution and measure the responses for the major 
peak. Plot the responses of all the three preparations of 
reference solution versus concentration, in mg of anhydrous 
sodium citrate per ml, and draw the straight line best fitting 
the three plotted points. From the graph so obtained, calculate 
the content of citrate in mg equivalent to anhydrous sodium 
citrate per litre of the preparation under examination.

For total chloride—To 20.0 ml add 30 ml of water, 50.0 ml of 
0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the 
precipitate with water slightly acidified with nitric acid and 
titrate the excess of silver nitrate with 0.1 M ammonium 
thiocyanate using ferric ammonium sulphate solution as 
indicator until a reddish yellow colour is produced. Carry out 
a blank titration.

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of total 
chloride, calculated as Cl.

For dextrose —To a measured volume containing 2 g to 5 g of 
Dextrose, add 0.2 ml of 5 Mammonia and sufficient water to 
produce 100.0 ml. Mix well, allow to stand for 30 minutes and 
determine the optical rotation in a 2-dm tube (2.4.22), The 
observed rotation in degrees multiplied by 0.9477 represents 
the weight, in g, of dextrose, C6HI2O6 in the volume taken for 
assay.
Storage. Store in single dose containers at a temperature not 
exceeding 30°.

Labelling. The label states (1) the content of each electrolyte 
in terms of millimoles in a given volume; (2) the amount of 
each ingredient in 100 ml; (3) the total osmolar concentration 
in mOsmol per litre; (4) that the preparation should not be 
used if it contains visible particles.

Multiple Electrolytes Injection Type VI
Multiple Electrolytes Injection Type VI is a sterile solution of 
suitable salts in Water for Injections to provide sodium, 
potassium, calcium, magnesium, acetate, citrate and chloride 
ions. It may contain Hydrochloric Acid or Sodium Hydroxide 
used for adjusting the pH.

Usual strength.

Sodium acetate
Sodium chloride

Sodium citrate 
Potassium chloride
Calcium chloride
Magnesium chloride

Water for Injections to

0.64

0.5
0.075
0.075
0.035
0.031

g 
g 

g 
g 
g 

g
100 ml

Concentration of electrolytes in mmol 11
Sodium

Potassium
Calcium
Magnesium

Acetate
Chloride

■ Citrate

140.0
10.0
2.5

1.5
47.0 .

103.0
2.5 '

Multiple Electrolytes Inj ection Type VI contains not less than 
90.0 per cent and not more than 110.0 per cent ofthe stated 
amounts of sodium, Na, potassium, K, calcium, Ca, magnesium, 
Mg, acetate, C2H3O2, and citrate, C6H5O7. It also contains not 
less than 90.0 per cent and not more than 120.0 per cent of the 
stated amount of chloride, Cl. It contains no antimicrobial 
agent.

Description. A clear, colourless or faintly straw-coloured 
solution.

Identification

20 ml gives the reactions of acetates, chlorides citrates, sodium 
salts, potassium salts, calcium salts and magnesium salts 
(2.3.1).

Tests
pH (2.4.24). 3.0 to 7-.0.
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Bacterial endotoxins (2,2.3). Not more than 0.5 Endotoxin Unit 
per ml.

Other tests. Comply with the tests stated under Parenteral 
Preparations (Injections).

Assay. For total sodium — Dilute suitably with water and 
determine by Method A for flame photometry (2.4.4), or by 
Method A for atomic absorption spectrophotometry (2.4.2), 
measuring at 589 nm and using sodium solution FP or sodium 
solution AAS respectively, suitably diluted with water for the 
standard solutions.

For potassium — Dilute suitably with water and determine 
by Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
767 nm and using potassium solution FP or potassium 
solution AAS respectively, suitably diluted with water for the 
standard solutions.

For calcium — Dilute suitably with water and determine by 
Method A for flame photometry (2.4.4), or by Method A for 
atomic absorption spectrophotometry (2.4.2), measuring at 
422.7 nm and using calcium solution FP or calcium solution 
AAS respectively, suitably diluted with water for the standard 
solutions.

For magnesium — To 50.0 ml add 50 ml of water and 5 ml of 
strong ammonia-ammonium chloride solution and titrate with 
0.005 Mdisodium edetate using 50 mg of eriochrome black 
T mixture as indicator.

1 ml of 0.005 Mdisodium edetate is equivalent to 0.1215 mg 
of Mg.

For acetate — Determine by liquid chromatography (2.4.14).

Test solution. Dilute a measured volume of the preparation 
under examination quantitatively with water to obtain a 
solution containing about 0.12 per cent w/v of Sodium Acetate. 

Reference solution. Dissolve a weighed quantity of sodium 
acetate in water to obtain a solution having a known 
concentration of about 0.12 per cent w/v of sodium acetate, 

Chromatographic system
. - a stainless steel column.30 cm x 7.8 mm, packed with 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
hydrogen form (7 pm) and a guard column 4 cm x 7.8 mm 
packed with the same column material,

- column, temperature 60°,
— mobile phase: 0.1 Msulphuric acid,
- flow rate: 0.8 ml per minute, 

spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent
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Inject the reference solution and the test solution. Calculate 
the content of acetate in the preparation under examination.

For citrate — Determine by liquid chromatography (2.4.14).

Test solution. Preparation under examination.

Reference solution. Dissolve a weighed quantity of anhydrous 
sodium citrate, previously dried at 180° for 18 hours, in water 
to obtain a stock solution having a known concentration of 
about 10 mg per ml. Dilute measured volumes of the solution 
quantitatively with water to obtain three solutions having 
known concentrations of about 0.5, 1.0 and 2.0 mg, 
respectively of anhydrous sodium citrate per ml.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm, packed with 

strong cation-exchange resin consisting of sulphonated 
cross-linked styrene-divinylbenzene copolymer in the 
hydrogen form (7 mm) and a guard column4 cm ' 7.8 mm 
packed with the same column material,

- column, temperature 60°,
- mobile phase: 0.1 Msulphuric acid,
- flow rate: 0.8 ml per minute,

. - spectrophotometer set at 210 nm,
- injection volume: 20 pl.

Inject the reference solution containing 1.0 mg of anhydrous 
sodium citrate per ml. The test is not valid unless the tailing 
factor is not more than 1.5 and the relative standard deviation 
for replicate injections is not more than 2.0 per cent.
Inject the test solution and all the three preparations of 
reference solution and measure the responses for the major 
peak. Plot the responses of all the three preparations of 
reference solution versus concentration, in mg of anhydrous 
sodium citrate per ml, and draw the straight line best fitting 
the three plotted points. From the graph so obtained, calculate 
the content of citrate in mg equivalent to anhydrous sodium 
citrate per litre ofthe preparation under examination.
For total chloride — To 20.0 ml add 30 ml of water, 50.0 ml of 
0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the 
precipitate with water slightly acidified with nitric acid and 
titrate the excess of silver nitrate with 0.1 M ammonium 
thiocyanate using ferric ammonium sulphate solution as 
indicator until a reddish yellow colour is produced. Carry out 
a blank titration.

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of total 
chloride, calculated as Cl.
Storage. Store in single dose containers at a temperature not 
exceeding 30°.
Labelling. The label states (1) the content of each electrolyte 
in terms of millimoles in a given volume; (2) the amount of 
each ingredient in 100 ml; (3) the total osmolar concentration 
in mOsmol per litre; (4) that the preparation should not be 
used if it contains visible particles.
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Mupirocin

Mol. Wt. 500.6

Mupirocin is 9-[(E')-4-[(2iV,3R,4^,51S)-3,4-Dihydroxy-5- 
[[(25,3‘S)-3-[(2>S,35,)-3-hydroxy-2-butanyl]-2"Oxiranyl]methyl]- 
2-oxanyl]-3-methyl-2-butenoyl]oxynonanoic acid.

Mupirocin is produced by the growth of certain strains of 
Pseudomonas fluorescenscn obtained by any other means.

Mupirocin contains not less than 93.0 per cent and not more 
than 102.0 per centof C26H44O9, calculated on the anhydrous 
basis.

Category. Antibacterial.

Description,A white or almost white powder. It shows 
polymorphism (2.5.11).

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mupirocin IPRS 
or with the reference spectrum of mupirocin.

Tests
pH(2.4.24). 3.5 to 4.0 for a freshly prepared saturated solution 
in carbon dioxide- free water.

Specific optical rotation (2.4.22). -21.0° to -17.0°, determined 
in 5.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography 
(2.4.14). . .

Solvent mixture. Mix 50 volumes of methanol and 50 volumes 
of a 1.36 per cent w/v solution of sodium acetate, adjusted to 
pH 4.0 with acetic acid.

Test solution. Dissolve 50 mg of the substance under 
examination in the solvent mixture and dilute to 10.0 ml with 
the solvent mixture.

Reference solution(a). Dilute 1.0 ml of the test solution to 
50.0 ml with the solvent mixture.

Reference solution (b). Adjust 10 ml of reference solution (a) 
to pH 2.0 with hydrochloric acid and allow to stand, for 
20hours.

Chromatographic system
-a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane.bonded to porous silica (5 pm),
- mobile phase: a mixture of 20 volumes of water, 

30 volumes of tetrahydrofuran and 50 volumes of a

1.05 per cent w/v solution of ammonium acetate, 
adjusted to pH 5.7 with acetic acid,

- flow rate: 1 ml per minute,
- spectrophotometer set at 240 nm,
~ injection volume: 20 pl.

The relative retention time with respect to mupirocin for 
pseudomonic acid D (mupirocin impurity C) is about 0.75.

Inject reference solution (b). This test is not valid unless 
resolution between the second of the 2 peaks due to hydrolysis 
products and the peak due to mupirocin is not less than 7.0 in 
the chromatogram obtained with reference solution (b).

Inject reference solution (a) and the test solution. Run the 
chromatogram 3.5 times the retention time of the principal 
peak. In the chromatogram obtained with the test solution the 
area of any peak corresponding to mupirocin impurity C is not 
more than twice the area of the principal peak in the 
chromatogram obtained with reference solution (a) (4.0 per 
cent), the area of any other secondary peak is not more than 
0.5 times the area of the principal peak in the chromatogram 
obtained with reference solution (a) (1.0 per cent) and the sum 
of areas of all the secondary peaks is not more than 3 times the 
area ofthe principal peak in the chromatogram obtained with 
reference solution (a) (6.0 per cent). Ignore any peak with an 
area less than 0.05 times the area of the principal peak 
in the chromatogram obtained with reference solution (a) 
(0.1 percent).

Water (2.3.43). Not more than 1.0 per cent, determined on 
0.5 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve. 25 mg of the substance under 
examination in 5 ml of methanol and dilute to 200.0 ml with a 
0.75 per cent w/v solution of ammonium acetate, adjusted to 
pH 5.7 with acetic acid.

Reference solution(a). Dissolve 25 mg of mupirocin lithium 
IPRS in 5 ml of methanol and dilute to 200.0 ml with aO. 75 per 
cent w/v solution of ammonium acetate, adjusted to pH 5.7 
with acetic acid.

Reference solution (b). Adjust 10 ml of the test solution to pH 
2.0 with hydrochloric acid and allow to stand for 20 hours.

Chromatographic system
- a stainless.steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),
— mobile phase: a mixture of 19 volumes of water, 

32 volumes of tetrahydrofuran and 49 volumes of a 
1.05 per cent ammonium acetate solution, adjusted to 
pH 5.7 with acetic acid.

- flow rate: 1.ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.
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Inject reference solution, (a) and (b). This test is not valid 
unless resolution between the second ofthe 2 peaks due to 
hydrolysis products and the peak due to mupirocin is not less 
than 7.0 in the chromatogram obtained with reference solution 
(b). The relative standard deviation for replicate injections is 
not more than 2.0 per cent in the chromatogram obtained with 
reference solution (a).

Inject reference solution (a) and the test solution.

Calculate the contentof C26H44O9.

1 mg of mupirocin lithium is equivalent to 0.988 mg of mupirocin.

Storage. Store protected from light.

Mupirocin Ointment
Mupirocin Ointment contains Mupirocin in a suitable base.

Mupirocin Ointment contains not less than 90.0 per cent and 
not more than 115.0 per cent ofthe stated amount of C26H44O9.

Usual strength. 2 per cent w/w.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating 
the plate with silica gel GF254.

Mobile phase. A mixture of 2 volumes of glacial acetic acid, 
5 volumes of methanol and 93 volumes of ethyl acetate.

Test solution. Disperse a quantity of the ointment containing 
20 mg of Mupirocin in 20 ml of methanol, with the aid of 
ultrasound for 20 minutes and filter.

Reference solution (a). A 0.1 per cent w/v solution of 
mupirocin lithium IPRS in methanol.

Reference solution (b). Add 0.2 Mhydrochloric acid, 
dropwise, to 10 ml of reference solution (a); to adjust pH 2.0 
and allow to stand at room temperature for 20 hours 
(generation of hydrolysis products).

Apply to the plate 25 pl of each solution. Allow the mobile 
phase to rise 15 cm. Dry the plate in air and examine under 
ultraviolet light at 254 nm. The principal spot in the 
chromatogram obtained with the test solution corresponds to 
that in the chromatogram obtained with the reference 
solution.The test is not valid unless the chromatogram obtained 
with reference solution (b) shows two clearly separated spots 
at lower Rf values than the spot due to mupirocin.

B. In the Assay, the principal peak in the chromatogram 
obtained withthe test solution corresponds to-that of the 
principal peak in the chromatogram obtained with the reference 
solution. -

Tests

Related substances. Determine by liquid chromatography 
(2.4.14).
Test solution. Disperse a quantity of the ointment containing 
50 mg of Mupirocin in 50 mlof 0.1 Mphosphate buffer solution 
pH 6.3, swirl and allow to stand (with occasional swirling) 
until dissolution is almost complete. Shake vigorously for 
10 minutes and add sufficient 0.1 Mphosphate buffer solution 
pH 6.3 to produce 100 ml.
Reference solution. A 0.00054 per cent w/v solution of 
mupirocin lithium IPRS in 0.1 Mphosphate buffer solution 
pH6.3.
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with 
octylsilane bonded to porous silica (7 pm) (Such as 
ZorbaxC8),

- mobile phase: a mixture of 28 volumes of 
tetrahydrofuran and 72 volumes of a buffer solution 
prepared by dissolving 7.7 g of ammonium acetate in 
900 ml of water, adjusted to pH 5.7 with 0.1 M glacial 
acetic acid and diluting to 1000 ml with water,

- flow rate: 2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume: 20 fil.

Name Relative
retention time

Mupirocin impurity D1 0.5

t9-[[(2£)-4-[(27i,3a5,65,75)-2-[(2S,35')-l,3-dihydroxy-2- 
methylbutyl]-7-hydroxyhexahydro-4Z/-furo[3,2-e]pyran-6-yl]-3- 
methylbut~2-enoyl]oxy]nonanoic acid,
2 9-[[(2£)-4-[(2R,3RS,4aS,7S,8S,8aR)-3,8-dihydroxy-2-[(IS,2S)-2- 
hydroxy-I- methylpropyl]hexahydro-2R,5H-pyrano[4,3-fe]pyran-7- 
yl]-3-methylbut-2- enoyl]oxy]nouanoic acid,

3 pseudomonic acid D.

Inject the reference solution. This test is not valid unless 
resolution between the peaks corresponding to mupirocin and 
the peak with a relative retention time of about 0.65 (mupirocin 
impurity C) is not less than 3.5.
Inject the reference solution and the test solution.. In the 
chromatogram obtained with the test solution the area of any 
peak corresponding to mupirocin impurity C is not more than 
four times the area of the principal peak in the chromatogram 
obtained with the reference solution (4.0 per cent). The area of 
any peak corresponding to mupirocin impurity D is not more 
than 5 times the area ofthe principal peak in the chromatogram 
obtained withthe reference solution (5.0 per cent). The area 
of any peak corresponding to mupirocin impurity E is not 
more than 10 times the area of the principal peak in the

Mupirocin impurity E2 0.55
Mupirocin impurity C3 0.65 
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chromatogram obtained with the reference solution (10.0 per 
cent), the area of any other secondary peak is not more than 
1.5 times the area of the principal peak in the chromatogram 
obtained withthe reference solution (1.5 per cent)and the sum 
of areas of all the secondary peaks is not more than 20 times 
the area of the principal peak in the chromatogram obtained 
withthe reference solution (20,0 per cent). Ignore any peak 
with an area less than 0.1 times the area of the principal peak in 
the chromatogram obtained with the reference solution 
(0.1 percent).

Other tests. Comply with the tests stated under Ointment.

Assay.Determine by liquid chromatography (2.4,14).

Test solution. Disperse a quantity of the ointment containing 
50 mg of Mupirocin in 100 ml of 0.1 Mphosphate buffer 
solution pH 6.3, swirl and allow to stand (with occasional 
swirling) until dissolution is complete. Add 56 ml of acetonitrile 
and sufficient 0.1 M phosphate buffer solution pH 6.3 to 
produce 200 ml.

Reference solution. A 0.027 per cent w/v solution of 
mupirocin lithium IPRS in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with 

octadecylsilane bonded to porous silica (10 pm) (Such 
as pBondapack Cl8),

- mobile phase: a mixture of 28 volumes of acetonitrile 
and 72 volumes of 0.1 Mphosphate buffer solution pH 
6.3,

- flow rqte: 2 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume: 20 pl.

The retention time of mupirocin is about 5 minutes. The relative 
retention time of mupirocin impurity C to mupirocin is about 
0.77.

Inject the reference solution. This test is not valid unless 
resolution between the peaks corresponding to mupirocin and 
the peak corresponding to mupirocin impurity C is not less 
than 1.5.

Inject the reference solutionand the test solution.

Calculate the content of C26H44O9 in the ointment.

1 mg of C26H43O9Li is equivalent to 0.9882 mg of C%i i-CC

Mustine Hydrochloride
Nitrogen Mustard. .

C5H! AN-HCI Mol Wt. 192.4 

Mustine Hydrochloride is bis(2-chloroethyl)methylamine 
hydrochloride.

Mustine Hydrochloride contains not less than 98.0 per cent 
and not more than 101.0 per cent of C5Hj iC12N, HCI.

Category. Anticancer.

Description. A white or almost white, crystalline powder or 
mass; hydroscopic; vesicant.

Identification
A. Dissolve 50 mg in 5 ml of waler and add 1 ml of 5 M sodium 
hydroxide-, oily globules are produced which dissolve on 
warming.

B. Dissolve 50 mg in 5 ml of water and add 0.02 ml ofpotassium 
mercuri-iodide solution', a cream-coloured precipitate is 
produced.

A. Melts at about 108° (2.4.21).

Tests
Assay. Weigh 0.2 g, add 15 ml of 7 Methanolic potassium 
hydroxide and 15 ml of water and boil under a reflux condenser 
for 2 hours. Evaporate the solution to half its volume on water-, 
bath, dilute to 150 ml with water, add 3 ml of nitric acid 
50.0mlof0.7 M silver nitrate. Shake vigorously and filter. 
Wash the residue with water and titrate the excess of silver 
nitrate in the combined filtrate and washings with 
0.1 M ammonium thiocycanate using 1 ml offerric ammonium 
sulphate solution as indicator.

1 ml of 0.1 M silver nitrate is equivalent to 0.006418 g of 
C5HnCl2N,HCl.

Storage. Store protected from light and moisture at a 
temperature not exceeding 3 0°.

Labelling. The label states that the contents of the container 
are strongly vesicant.

Mustine Injection
Mustine Hydrochloride Injection
Mustine Injection is a sterile material consisting of Mustine 
Hydrochloride with or without buffering agents and other 
excipients. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the 
sealed container in the requisite amount of sterile Water for 
Injections or Sodium Chloride Intravenous Infusion, 
immediately before use.

The constituted solution complies with the requirements for 
Clarity of solution and Particulate matter stated under 
Parenteral Preparations (Injections).
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Storage. The constituted.solution deteriorates rapidly on 
storage and should be used immediately after preparation; .

Mustine Injection contains not less than 90.0 per cent and not 
more than 110.0 per cent of the stated amount of the stated 
amount of mustine hydrochloride, CsH] [CbHHCl.

Usual strength. 10 mg.

The contents of the sealed container complies with the tests 
stated under Parenteral Preparations (Powders for 
Injection) and with the following requirements.

Identification

Dissolve about 20 mg in 1 ml of water and add 0.02 ml of 
potassium mercuri-iodide solution', a cream-coloured 
precipitate is produced.

Tests

Assay. Determine the weight of the contents of 10 containers. 
Weigh a quantity of the mixed contents of the ten containers, 
containing 40 mg of Mustine Hydrochloride, dissolve in 10 ml 
of ethanol (95 per cent), previously neutralised to dilute 
phenolphthalein solution.. Titrate with 0.01 M sodium 
hydroxide using dilute phenolphthalein solution as indicator.

1 ml of 0.01 Msodium hydroxide is equivalent to 0.001925 g 
ofC5HnCI2N,HCl. ' ;

Storage. Store protected from moisture at a temperature not 
exceeding 30°. .. '

Labelling. The label states (1) that the contents are strongly 
vesicant; (2) the amount of Mustine Hydrochloride in the 
container, (3) that the injection should be used immediately 
after preparation.

Mycophenolate Mofetil

CyJkNO? . Mol. Wt. 433.5

Mycophenolate Mofetil is.2-(morpholin-4-yl)ethyl 
(4£0-6-(4-hydroxy-6-methoxy-7-methyl-3-oxo- ■ ■ 
l,3-dihydroisobenzofuran-5-yl)-4-methylhex-4-endate. . ..

Mycophenolate Mofetil contains not less than 98.0 per cent 
and not more than 102.0 per cent of C^HsjNCb, calculated on 
the dried basis.

Category. Immunosupressant.

Description. A white or almost white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6). 
Compare the spectrum with that obtained with mycophenolate 
mofetil IPRS or with the reference spectrum of mycophenolate 
mofetil.

Tests
Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Prepare the solutions immediately before use. 
Protect the solutions from light.

Test solution. Dissolve-200 mg of,the substance under 
examination in 100.0 mloiacetonitrile.

Reference solution. A 0.001 per cent w/v solution of 
mycophenolate mofetil IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (such as Zorbax 
SB-C8),

- column temperature: 45°,
— sample-temperature. 10°,
- mobile phase: a mixture 65 volumes of water, 0.2 volumes 

of triethylamine, adjusted to pH 5.3 with orthophos­
phoric acid and 35 volumes of acetonitrile, ' -

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 250 nm, '
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate injections is not more 
than 5.0 per cent. The relative retention time with reference to 
the principal peak for impurity F is about 0.3, for impurity Ais 
about 0.4, for impurity H. is about 0.5, for impurity G is about 
0.6, for impurity B is about 0.8, for impurity D is about 1.2 and 
for impurity E is about 1.6.

Inject the reference solution and the test solution. Run the 
chromatogram 3 times the retention time of the principal peak. 
In the chromatogram obtained with the test solution, the area 
of peak due to impurity A, B, D, E, F, G, H or any other 
secondary peak is not more than the area of the principal peak 
in the chromatogram obtained with the reference solution 
(0.5 per cent) and the sum of the areas of all the secondary 
peaks is not more than twice the area ofthe principal peak in 
the chromatogram obtained with the reference solution 
(l.Opercent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for 
heavy metals, Method B (20 ppm).
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Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined 
on 1.0 g by drying it at 60° for 3 hours under vacuum.

Assay. Weigh 0.4 g and dissolve in 50 ml of glacial acetic 
acid and titrate with 0.1 Mperchloric acid, determining the 
end-point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 Mperchloric acid is equivalent to 0.04335 g of 
C23H31NO7.

Storage. Store protected from light and moisture.

Mycophenolate Mofetil Capsules
Mycophenolate Mofetil Capsules contain not less than 
90.0 per cent and not more than 110.0 per cent of the stated 
amounts of mycophenolate mofetil, C23H3 ]NO7.

Usual strengths. 250 mg; 500 mg.

Identification
A. In the. Assay, the principal peak in the chromatogram 
obtained with the test solution corresponds to the peak in the 
chromatogram obtained with the reference solution.

B. When examined in the range 200 nm to 400 nm (2.4.7), a 
0.0025 per cent w/v solution in methanol shows an absorption 
maximum as obtained with mycophenolate mofetil IPRS of 
the same concentration.

Tests
Dissolution (2.5.2).

Apparatus No. 1 (Basket),
Medium. 900 ml of 0.1 M hydrochloric acid, 
Speed and time. lOOrpmand 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate,- dilute if necessary, with the 
dissolution medium.

Reference' solution. Dissolve a quantity of mycophenolate 
mofetil IPRS in 'methanol and dilute with dissolution medium 
to obtain a solution having a known concentration similar to 
the test solution.

Chromatographic system as described in the Assay. . ..

Inject the reference solution and.the test solution. . .

Calculate the content of C23H31NO7 in the capsule.

Q. Not less than 75 per cent of the stated amount of C23H31NO7.

Related substances. Determine by liquid chromatography 
(2.4.14).

NOTE—Use freshly prepared solutions.
Test solution. Mix the contents of 20 capsules. Disperse a 
quantity of the mixed content containing about 200 mg of 
Mycophenolate with acetonitrile, sonicate for 15 minutes and 
dilute to 200.0 ml with acetonitrile.

Reference solution. A 0.001 per cent w/v solution of 
mycophenolate mofetil IPRS in acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

octadecylsilane bonded to porous silica (5 pm) (such as 
Inertsil ODS-3),

- mobile phase: a mixture of 40 volumes of acetonitrile 
and 60 volumes of buffer solution prepared by dissolving 
13.6 g of potassium dihydrogen orthophosphate 
anhydrous in 1000 ml of water, adjusted to pH 3.6 with 
orthophosphoric acid and 4.0 g of sodium heptane 
sulphonate,

- flow rate: 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume: 10 pl.

Inject the reference solution. The test is not valid unless the 
relative standard deviation for replicate inj ections is not more 
than 5.0 per cent

Inject the reference solution and the test solution. Run the 
chromatogram 2.5 times the retention time of the principal 
peak. In the. chromatogram obtained with the test solution the 
area of any secondary peak is not more than the area of the 
principal peak in the chromatogram obtained with the reference 
solution (1.0 per cent); the sum of the areas of all the secondary 
peaks is not more than twice the area of the principal peak in 
the chromatogram obtained with reference solution 
(2.0 per cent). ■
Water (2.3.43). Not more than 4.0 per cent, determined on 
0.5g.

Other tests. Comply with the tests stated under Capsules.
Assay. Determine by liquid chromatography (2.4.14).
NOTE—Use freshly prepared solutions.

Test solution. Disperse a quantity of the content of the 
capsules containing about 500 mg of Mycophenolate Mofetil 
with methanol, sonicate for 15 minutes and dilute to 500.0 ml 
with the methanol. Dilute 5.0 ml of the solution to 100.0 ml 
with the mobile phase.
Reference solution. Dissolve 10 mg of mycophenolate mofetil 
IPRS in sufficient amount of methanol, sonicate for 15 minutes 
and dilute to 20.0 ml with methanol. Dilute 5.0 ml of the solution 
to 50.0 ml with the mobile phase.
Chromatographic system

; ■ a stainless steel column 25 cm x 4.6 mm, packed with 
octadecylsilane bonded to porous silica (5 pm) (such as 
Inertsil ODS-3 V),
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- mobile phase: a mixture of 50 volumes of acetonitrile 
and 50 volumes of buffer solution prepared by dissolving 
13.6 g of potassium dihydrogen orthophosphate 
anhydrous in 1000 ml with water, adjusted to pH 3.6 
with orthophosphoric acid and dissolve 4.0 g of sodium 
heptane sulphonate,

- flow rate: 1 ml per minute,
- spectrophotometer set at 305 nm,
- injection volume: 20 pl.

Inject the reference solution. The test is not valid unless the 
theoretical plates is not less than 2000 and the tailing factor is 
not more than 2.0. The relative standard deviation for replicate 
injections is not more than 2.0 per cent.

Inject the reference sollution and the test solution.

Calculate the content of C23H31NO7 in the capsules.

Storage. Store protected from light, at a temperature not 
exceeding 30°.

My cophenolate Mofetil Oral 
Suspension
Mycophenolate Mofetil Oral Suspension is a dry mixture 
consisting of mycophenolate mofetil with buffering agents 
and other excipients. It contains a suitable flavouring agent; It 
is filled in a sealed container.

The suspension is constituted by. dispersing the contents of 
sealed container in the specified volume of water just before 
use. ,

Mycophenolate Mofetil Oral Suspension contains not less 
than 90.0 per cent and not more than 110.0 per cent of the 
stated amount of mycophenolate mofetil, C23H3 (NO7.

Usual strength. Mycophenolate Mofetil 200 mg per ml.

Identification
In the Assay, the principal peak in the chromatogram obtained 
with the test solution corresponds to the peak in the 
chromatogram obtained with reference solution (b).

Tests
pH (2.4.24). 6.0 to 7.0.

Related substances. Determine by liquid chromatography 
(2,4.14). J

NOTE — Prepare the solutions immediately before use and 
protect from light. , . .. . .... .

Buffer solution (a).. Prepared by diluting 10.0 ml of 
triethylamine in 950 ml of water, adjusted to pH 7.2 with 
orthophosphoric acid and dilute to 1000 ml with water.

Buffer solution (b). Prepared by diluting 10.0 ml of 
triethylamine in 950 ml of water, adjusted to pH .3.0 with 
orthophosphoric acid and dilute to 1000 ml with water.

Solvent mixture (a). 35 volumes of acetonitrile, 20 volumes 
of buffer solution (b) and 45 volumes of water.

Solvent mixture (b). 50 volumes of acetonitrile, 15 volumes 
of buffer (b) and 35 volumes of water.

Test solution. Mix the contents of not less than 4 constituted 
containers. Transfer a volume of the constituted suspension 
containing about 800 mg of Mycophenolate Mofetil to a 
200-ml volumetric flask, diluted with the solvent mixture (b) to 
the volume and mix. Dilute 5.0 ml ofthe solution to 50.0 ml with 
solvent mixture (a), mix and filter.

Reference solution (a). A solution containing 0.4 per cent 
w/v solution of mycophenolate mofetil IPRS in solvent mixture 
(b).

Reference solution (b). A solution containing 0.04 per cent 
w/v of mycophenolate mofetil IPRS insolvent mixture (a) 
prepared from reference solution (a).

Reference solution (c). A solution containing 0.001 per cent 
w/v each of mycophenolate mofetil impurity A IPRS and 
mycophenolate mofetil impurity B IPRS in the solvent mixture 
(4 .....

Reference solution (d). A solution containing 0.00002 per 
cent w/v of mycophenolate mofetil IPRS in solvent mixture 
(a) prepared from reference solution (b).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with 

phenyl group bonded to porous silica (5 pm),
- column temperature 45°,
- sample temperature 5°,
- mobile phase: a mixture of 30 volumes of acetonitrile 

and 70 volumes of a solution prepared by mixing 4 
volumes of buffer solution (a) and 9 volumes of water.

- flowrate: 1.5mlperminute,
- spectrophotometer set at 249 nm,
- injection volume: 20 pl.

Name Relative Correction
retention time factor

Mycophenolic acid1 0.12 0.71
Sorbitol ester of mycophenolic acid2 0.24 r 129

Mycophenolate mofetil impurity A 0.40 —

Mycophenolate mofetil impurity B 0.46 ■—

Mycophenolate mofetil 1.0 .■—■ .■

Any individual unspecified impurity 1.0

1 (£’)-6-( 1,3-dihydro-4-hydroxy-6-methoxy-7-methyl-3-oxo-5- 
isobenzofiiranyl)-4-methyI-4-hexenoic acid,
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2Sorbitol (E)-6-(4-hydroxy-6-methoxy-7-methyi-3-oxo-1,3-dihydro- 
isobenzofuran-5-yI)-4-methylhex-4-enoate,

32-morpholinoethyl(E)-6-(l,3-dihydro-4,6-dihydroxy-7.-methyl-3- 
oxo-5-isobenzofuranyI)-4-methyl-4-hexenoate,

4('7?5’7-7-hydroxy-5-methoxy-4-methyl--6-[2-(5-methyI-2-oxo- 
tetrahydrofuran-5-yl)ethyl]-32/-is6benzpfuranyl-l-one.

Inject reference solution (b), (c) and (d). The test is not valid 
unless the resolution between mycophenolate mofetil impurity 
A and mycophenolate mofetil impurity B is not less than 2.0, 
signal-to-noise ratio for the principal peak in the chromatogram 
obtained with reference solution (d) is not less than 10.0, the 
tailing factor for the peak due to mycophenolate mofetil in the 
chromatogram obtained with reference solution (b) is hot more 
than 2.0 and relative standard deviation for replicate injections 
is not more than 2.0 per cent with reference solution (b).

Inject the test solution. Run the chromatogram 1.5 times the 
retention time of the principal peak. In the chromatogram 
obtained with the test solution, the area of any peak due to 
mycophenolic acid is not more than 3.3 per cent. The area of 
any peak due to sorbitol ester of mycophenolic acid is not 
more than 0.2 per cent. The area of any secondary peak is not 
more than 0.1 per cent and the sum of the areas of all such 
peaks is not more than 3.8 per cent calculated by area 
normalization. Ignore any peak with an area less than 0.05 per 
cent.

Other tests. Comply with the tests stated under Oral Powders.

Assay. Determine by liquid chromatography (2.4.14) as 
described under related substances using the following 
solutions.

Inject reference solution (b). The test is not valid unless the 
tailing factor of the principal peak is not more than 2.0 and the 
relative standard deviation for replicate injections is not more 
than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of C23H31NO7 in the suspension.

Determine the weight per ml of the oral suspension (2.4.29) 
and calculate the content of C23H3INO7, weight in volume.

Repeat the procedure using a portion of the constituted 
suspension that has been stored at the temperature and for 
the period stated on the label.

Storage. Store protected from moisture at a temperature not 
exceeding 30°.

Labelling. The label states (1) the quantity of active ingredient 
in terms of the equivalent amount of mycophenolate mofetil; 
(2) the temperature of storage and the period during which the 
constituted suspension may be expected to be satisfactory 
for use. ..

MYCOPHENOLATE MOFETIL TABLETS

Mycophenolate Mofetil Tablets
Mycophenolate Mofetil Tablets contain not less than 94.0 
per cent and not more than 105.0 per cent ofthe stated amount 
of mycophenolate mofetil, C23H31NO7.

Usual strengths. 250 mg; 360 mg; 500 mg; 750 mg.

Identification

A. When examined in the range 200 nm to 400 nm (2.4.7), the 
solution obtained in the dissolution test shows an absorption 
maxima and minima at the same wavelength ±3 as that of 
reference solution of mycophenolate mofetil prepared in the 
same manner.

B. In the Assay, the chromatogram obtained with the test 
solution corresponds to the chromatogram obtained with the 
reference solution.

Tests

Dissolution (2.5.2).

Apparatus No. 2 (Paddle),
Medium. 900 ml of 0.1 Mhydrochloric acid^
Speed and time. 50 rpm, 5 minutes and 15 minutes.

Withdraw a suitable volume of the medium and filter. Dilute 
the filtrate, if necessary with the dissolution medium. Measure 
the absorbance of the resulting solution at the maximum at 
about 250 nm using 1 cm path length (2.4.7). Calculate the 
content of C23H31NO7 in the medium from the absorbance 
obtained . from 0.0011 per cent w/v solution of 
mycophenolate mofetil IPRS in the dissolution medium and 
dilute the solution as that similar concentration of test solution 
in the same medium.

Calculate the content of C23H31NO7 in the medium.

Q. Not less than 70 per cent in 5 minutes and not less than 85 
per cent in 15 minutes, of the stated amount of C23H3lNO7.

Related substances. Determine by liquid chromatography 
(2.4.14).

Test solution. Dissolve a quantity of the powder tablets 
containing about 250 mg of mycophenolate mofetil with 10.0 
ml of water, shake mechanically for a minimum of 15 minutes 
and add 70.0 ml of acetonitrile. Sonicate for 15 minutes, again 
shake mechanically for 20 minutes and make up to 100.0 ml 
with acetonitrile, Dilute 5.0 ml ofthe solution to 100.0 ml with 
the acetonitrile and filter.

Reference solution (a). A 0.0125 per cent w/v solution of 
mycophenolate mofetil IPRS .in acetonitrile.

Reference solution (b). A 0.00000625 per cent w/v solution of 
mycophenolate mofetil IPRS in acetonitrile.
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Chromatographic system
— a stainless steel column 25 cm x 4.6 mm, packed with 

octylsilane bonded to porous silica (5 pm),'
- sample temperature. 10°,
- column temperature :45°,
- mobile phase: a mixture of 45 volumes of a buffer solution 

prepared by diluting 3.0 ml of triethylamine in 1000 ml 
of water, adjusted to pH 5.3 with orthophosphoric acid 
and 55 volumes of acetonitrile,

- flow rate: 1.5 ml per minute,
- spectrophotometer set at 250 nm,
- injection volume: 20 pl.

Name Relative Correction
retention time factor

l(£,)-6-( 1, 3-Dihydro-4-hydroxy-6-me thoxy-7-methyl-3-ox 0-5- 
isobenzofuranyl)-4-methyl-4-hexenoic acid,

22-Morpholinoethyl (£)-6-(l,3-dihydro-4-hydroxy-6-methoxy-7- 
methyl-3-oxo-5-isobenzofuranyl)-4-methyl-4-hexenoate N-oxide,.

Mycophenolic acid1 0.6 . . 0.71
Mycophenolate A-oxide analog2 0.8 ; 1.0

Mycophenolate mofetil 1.0 —

Any single unspecified impurity — 1.0

Inject reference solution (a). The test is not valid unless the 
tailing factor is not more than 2.0 in the chromatogram obtained 
with reference solution (a) and and relative standard deviation 
for replicate injections is not more than 2.0 per cent.

Inject reference solution (b). The chromatogram obtained 
shows one principal peak with a signal-to-noise ratio of not 
less than 10. « . •

Inject reference solution (a) and the test solution. Run the 
chromatogram 3.0 times the retention time of the principal 
peak in the chromatogram obtained with the test solution, the 
area of any peak corresponding to mycophenolic acid is not 
more, than 0.01 times the area of the principal peak in the 
chromatogram obtained with reference'"solution (a) (1.0 per 
cent) and any peak corresponding to mycophenolate A-oxide 
analog is not more than 0.002 times the area of the principal 
peak in the chromatogram obtained with reference solution 
(a), (0.2 per cent), the area of any secondary peak is not more 
than 0.001 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (0.1 per 
cent) and the sum of area of all secondary peaks is not more 
than 0.015 times the area of the principal peak in the 
chromatogram obtained with reference solution (a) (1.5 per 
cent). Ignore any peak with a relative retention times of 1.45, 
and 2.15, any peak with an area less than 0.0005f imes the area 
of the peak in the chromatogram obtained with reference 
solution (a) (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14) as 
described under Related substances with the following 
modifications.

Test solution. Weigh and powder 20 tablets. Disperse a 
quantity of the powder containing about 250 mg of 
Mycophenolate Mofetil with 10.0 ml of water, shake 
mechanically for a minimum of 15 minutes and add 70.0 ml of 
acetonitrile. Sonicate for 15 minutes, again shake mechanically 
for 20 minutes and make up to 100.0 ml with acetonitrile. 
Dilute 5.0 ml ofthe solution to 100.0 ml with the acetonitrile 
and filter.

Reference, solution. A 0.0125 per cent solution of 
mycophenolate mofetil IPRS in acetonitrile.

Inject the reference solution. The test is not valid unless the 
tailing factor is not more than 2.0 and the relative standard 
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the. test solution.

Calculate the content of C2iH3 ]NO7 in the tablets.

Storage. Store protected from light and moisture, at a 
temperature not exceeding 30°. .

Myristic Acid
CH.3(CH2)12COOH .

Ci4H28O2 Mol. Wt. 228:4

Myristic acid is tetradecanoic, acid.

Myristic Acid is obtained from coconut oil and other fats.

Myristic Acid contains not less than 97:0 per cent of Ci4H3SO2.

Category. Pharmaceutical aid.

Tests

Congealing temperature (2.4.10). 48° to 55.5°.

Acidvalue (2.3.23). 242 to 249.

Saponification value (2.3.37). 242 to 251.

Iodinevalue(2.3.28). Not more than 1.0.

Unsaponifiable matter (2.3.39). Not more than 1.0 per cent.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.2 per cent. .

Lead. Determine by atomic absorption spectrophotometry 
(2.4.2), measuring at 283.3 nm using a lead electrodeless 
discharge lamp, an air acetylene flame, and a suitable burner 
head, preferably a slit-width of 0.7 nm.
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NOTE—Select reagents having as low a lead content as 
practicable, and store all solutions in high-density 
polyethylene containers. Rinse all plastic and glassware 
thoroughly with warm, 8 Mnitric acidfollowed by deionized 
water.

Test solution. Weigh 5 g of Myristic Acid to an evaporating 
dish, add 5 ml of a 25 per cent sulphuric acid solution and 
distribute the sulphuric acid uniformly through the sample. 
Within a hood, place the dish on a steam bath to evaporate 
most of the water. Place the dish on a burner, and slowly pre­
ash the sample by expelling most ofthe sulphuric acid. Place 
the dish in a muffle furnace that has been set at 525°, and ash 
the sample until the residue appears free from carbon. Prepare 
a blank by ashing 5 ml of 10 per cent sulphuric acid solution. 
Cool, and cautiously wash down the inside of each evaporation 
dish with water. Treat both the sample and the blank as follows. 
Add 5 ml of 1 M hydrochloric acid. Place each dish on a 
steam bath, and evaporate to dryness. To each dish add 1.0 ml 
of 3 Mhydrochloric acid and approximately 5 ml of water, 
and heat briefly on a steam bath to dissolve any residue. 
Transfer each solution quantitatively to a 10-ml volumetric 
flask, dilute with water to volume, and mix.

Reference solution (a). Weigh 0.16 g of lead nitrate in 1 per 
cent v/v solution of nitric acid. Dilute to 1000 ml with water 
and mix.

Reference solution (b). Dissolve 10.0 ml of reference solution 
(a) in water to a 100-ml volumetric flask and mix. 1 ml of the 
solution contains the equivalent of about 10 pg of lead. Dilute 
measured volumes of the diluted reference solution (a) with 
water to obtain solutions having known concentrations of 
about 1 pg, 2 pg, and 5 pgofleadperml.

NOTE—Prepare these solutions on the day of use.

Calculate the content of lead, in the substance under 
examination. (2 ppm).

Assay. Determine by gas chromatography (2.4.13).

Test solution. Dissolve 100 mg of the substance to a 50-ml 
conical flask fitted with a suitable water-cooled reflux 

condenser and a magnetic stir bar. Add 4 ml of 0.5 M sodium 
hydroxide solution methanolic, and reflux until fat globules 
disappear (usually 5 to 10 minutes). Add 5 ml of a solution 
prepared by dissolving 14 g of boron trifluoride in methanol 
to make 100 ml, swirl to mix, and reflux for 2 minutes. Add 4 ml 
of chromatographic n-heptane through the condenser, and 
reflux for 1 minute. Cool, remove the condenser, add about 
15 ml of saturated sodium chloride solution, shake, and allow 
the layers to separate. Pass the n-heptane layer through 0.1 g 
of anhydrous sodium sulphate (previously washed with 
chromatographic n-heptane} into a suitable flask. Transfer 
1.0 ml ofthe solution to a 10-ml volumetric flask, dilute with 
chromatographic n-heptane to volume, and mix.

Reference solution (a). Prepare as directed for the test 
solution using 100 mg of myristic acid IPRS instead of the 
substance under examination.

Reference solution (b). Dissolve about 20 mg each of stearic 
acid, palmitic acid and oleic acid to a 25-ml conical flask fitted 
with a suitable water-cooled reflux condenser and a magnetic 
stir bar, and proceed as directed for the test solution, beginning 
with “Add 5.0 ml of a solution prepared by dissolving.”

Chromatographic system
- a fused-silica capillary column 30 mx 0.53 mm, packed 

with bonded with a 1.0 pm layer of phase G16,
- temperature:

column.70° for 2 minutes and 240° for 5 minutes, 
inlet port. 220°,

- a flame ionisation detector,
- flow rate: 30 ml per minute using nitrogen as the carrier 

gas.

Inject reference solution (b). The test is not valid unless the 
resolution between the peaks corresponding to methyl stearate 
and methyl palmitate is not less than 1.5 and the relative 
standard deviation for replicate injections is not more than 
2.0 per cent.

Inject 1 pl of reference solution (a) and the test solution.

Calculate the content C14H28O2 by area normalization method.

Storage. Store protected from light and moisture.

2989

https://nhathuocngocanh.com/


	PART1.pdf
	PART2.pdf
	PART-2--2.pdf
	PART3.pdf
	PART4.pdf
	PART5.pdf
	PART6.pdf
	PART7.pdf
	PART8.pdf
	PART9.pdf



